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INTRODUCTORY
NOTE

INTRODUCTORY NOTE

When the MCC Aroclor process yas studied in 1947 in preparaticn for
the erection of a plant in Britain, an excellent report "Dept.246:
Aroolor Process” Lyles, Soffrgnko and Becker, Septemoer 1546, des-
cribing the Plant "B" (now the4 Krummrich plant) process, was
available. Supplementary infdrmation was collected into a report
"Notes on the Plant 'B' Manufgcturing Process for Aroclors" by

E. Mather, April 1947, and sogn afterwards the report "Notes on
the Anniston Aroclor Plant", B. Mather and D. S. Havercroft,
September, 1947, was written,

More information came to hand from time to time,including the
"Process Desoription for Aroclor, Dept. 246", C, H., Schwarting,

J. P, Neff and J. W. Graves, November 1953, alsoc a revised version
of this by Schwarting and Schwartz, March 15, 1955, and visits
were paid to the Anniston and Krummrich plants for the purpose of
revision early in 1955,

Havercroft and Mather briefly reviewed the Pyranol process at
plant "B" in 1947, finding nothing to add to the MCC report,

"Dept., A-246, Pyranol Process'' Lyles, Soffrankoc and Miller, March
24, 1947. Subsequently the MGOC report "Process Description for
Pyranols and Inerteens", Schwarting, Neff and Graves, October 1953,
appeared. Numerous research reports etc. are listed at the end of
section VII, below.

The two reports of 1953 are much more condensed than the 1947 reports
which they replace; they were drawn up to give Jjust the essentials
of the prooess work.

The present report s intended to condense all the process infor-
mation up to about March 1955, into the form used for MCL process
reports. The Pyranol process has been included in the same report
because 1t dovetails so closely intothe Aroclor process, and the
writing of a separate report for Pyranols would have involved a
good deal of repetition,

MDNS 045981



I-1
SYNOPSIS

I. SYNOPSIS OF THE PROCESS

Aroclors are made by chlorinption of diphenyl or of "diphenyl

high boilers" (either crude or refined), or of mixtures of diphenyl
with high bollers. The chlopination is done with temperature
control in the presence of iron as a catalyst.

Chlorination is continued until the product contains the amount of
‘chlorine corresponding to the grade of Aroclor required.

The crude chlorination produpt 18 usually air-blown to remove
dissolved gases, and then either is sold as crude Aroclor, or it
18 worked up into distilled Aroclor. The distilled product is
usually treated with Attapulgus earth. The following table shows
which of these steps are invblved in making each of the different
grades of Aroclors,

All the operations are done batchwise, except that some of the
distillation is done in a semi-continuous manner.
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SYNOPSIS
SYNOPSIS OP THE PROCESS, contd,
Grade | Diphenyl
Nature of
Crude HB % Alr- Earth
Distilled | Chiorine | blown | D®%111¢d | preateq Finished
HB used roduc
1142 DP 42 yes no no Dark oil
1242 DP 42 yos |yes (vac) yes |[Clear oily
liquid
1148 DP 48 yes no no Dark oil
1248 DP 48 yes |yes (vac) yes |Yellow oily
: liquid
1154 DP 54 yes no no Dark viscous
liquid
1254 DP 54 yes. |yes (vac) yes (Yellow viscous
liquid
1160 DP 60 yes no no Dark viscous
1260 DP 60 yes |yes (vac) yes Lt.yeilo-
1162 DP 62 yes no no Dark sticky
mass
1262 DP 62 yes |yes {(vao) yes |Lt.sticky resin
1262M 18 90% Aroclor 1262 by weight, 10% Toluene
1168 DP 68 yes no no Dark crystal-
line soliad
1268 DP 68 yes |yes (vac) no Dark crystal-
i ine solid
1160 | © DB 69 no no no Dark crystal-
- . line so0iid .|
1269 . 4 69 no yes,atm,pr. no PFlaked
1170 DP 70 no no no Cryst. solid
1270 DP 70 no yes, atm.pr. no Flaked
1171 DP 71 no no no
1271 DP 71 no yes, atm..pr no Flaked
2565 | 75% DP 65 yes no no IFI‘Ck brittle
25% CHB : resin.
4065 | 60%.DP 65 yes no no ’uluck brittle
ho¥ B resin
4465 | 60% DP 65 yes |yes, (vac) no Clear 1lt.yellow
DHP brittle resin
5060 DHB 60 yes no no i!].mi:k brittle |
SUTPUISRIPN SRS . 1 : 11 -
5460 DHB 60 yes (yes, {vac) no Clear lt.yauowj
. | brittle resin |

MONS 045983




I-3
SYNOPSIS

SYNOPSIS OF THE PROCESS, contd.

Aroclors up to and including 1262 are usually spoken of as "liquid
Aroclors"; those from 1267 upwards are called "solid Aroclors'.

If the first digit of the code number i1s "1" it signifies that the
Aroclor has been made from diphenyl., If the second digit is "1"
the product has not been distilled, if it 1s "2" the product is a
distilled grade. In all cases, the third and fourth digits give
the percentage chlorine content of the product. Thus 1260 is a
distilled grade, made from diphenyl, and containing 60% of chlorine.

The manufacture of materials with more than 68% of chlorine was dis-
continued in 1949, and the equipment for making them was taken down
in 1952. This stage of the process required a special gas-heated
agitated chlorinator, and a special still.

MCL research report 416A, 52/1/6, September '53, describes the
production of sample amounts of higher Aroclors, but reports that the
Newport plant is not suitable for making anything above 1268, Report
1151, NR 53/97/5 February 1954 describes the "topping" of 1254 for

a special customer, and 25/11/54 describes the prepargtion of resinous
Aroclors for a special customer.

The distillation residues may be sold as "Montars", various grades
of these having been set up as shown on page 17 section III, below.

The off-gas (HCl etc.) coming from the chlorinators is cooled, and
in some cases scrubbed with light Aroclor, then either is passed
to a department using HCl gas, or else is absorbed in water to give
muriatic acid, wQ}eh may then be treated with carbon to bring it to
"food grade" quality.

The preparation of Pyranols (Pyroclors, Inerteens, Askarels) involves

at the most only a blending operation to arrive at the compositiona
as set out in the following table,
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SYNOPSIS
SYNOPSIS OF THE PROCESS, contd,
w/u %
. Tin
ri Tri-tetra| Aroclor t Glycidyl-
Chl.bz. |Chl. bz. [1254[1260| Toir® = |pheny)
pheny ether
Pyranol 1467 40 - - 60 | 0.125
1476 - 55 100 | 45 | 0.125
1478 100 - - - - -
1481 25 - 7| - - -
1482 - - - {100 | - .
1488 40 - - 60 | -~ .
1495 10 - - 90 | - -
Inerteen PPO- *
TOP-mixture 40 - - 60| - - 0.20
Inerteen PFO-
TTCB-mixture - 5% b5 1 - - 0.20

[MCL Research Pro
certain varlants

|

|

Eress report 347D, 51/141/12, June 1952 describes
of these,

Pyranols are products for the (American) General Electric Company.
Pyroclors are the MCL products corresponding to the Pyranols.

Inerteens are made for Westinghouse.

Askarel is the MCC trade mark.

The trichloro-benzene and the tri-tetra chloro are used to increase

the fluidity of the Aroolors without seriocusly harming their electrical
qualities. MCL Research Progress Report 1151 NR 53/97/8 suggests that
TCB increases the solubility of tin-tetra-phenyl in the Aroclor.

The tin-tetra-phenyl, and glycidyl phenyl ether are "chloride
scavengers" as discussed in sedtion VII below.

# PPO denotes phenoxy propene oxide, a synonym for glycidyl phenyl
ether °6H5‘°'°“2'cgﬁ°
2
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II. CHEMISTRY OF THE PROCESS

The main reaction, in the production of Aroclors, is a simple
replacement of hydrogen by chlorine, but the product of th
chlorination contains trace amounts of halogen-containing bye-
products, which are less stable than the direct ring-substitution
products; for example, they will give off HCl on being heated in
the presence of metallic aluminium. (See the "Inorganic Chlorides"
test, pages 77 - section IX, below., See also the discussion on
pages © - section VII.)

Taking the atomic weights: H = 1.008
C = 12.01
Cl = 35,455 we have for direct substitution:

M.wt. [# C1 Compare

Diphenyl 012H10 154,20
Trdchlorodiphenyls 012}17015 257.54| 41.3 | Aroclor 1142, 1242 (42%Cl
Tetra CyHe0L, | 291.99| 48.6 | Aroclor 1148, 1248 (48%)
Penta ' 012H5015 326,44 54,3 | Aroclor 1154, 1254 (54%)
Hexa ¢, ,H,Clg 360.88| 59.0 | Aroclor 1160, 1260(60%)
Hepta 012H3017 395.33| 62.8 | Aroclor 1162, 1262 (62%)
Octa 012H2018 429,77{ 66.0
Ennea 0125319 464,22{ 68.8}*Aroclor 1168, 1268 (69%)
Decachlorodiphenyl clac.'xl'0 498.67| 71.2 | Aroclor 1171, 1271 (T1)
Terphenyl clBHIM 230.29
Decachloroterphenyls 574,76| 61.8| Aroclor 5060, 5460 (60%)

C1gM%10
Undecachloro 018330111 609.21| 64%.0
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CHEMISTRY OF THE PPOCESS, ccntd.

of chlorine) are such that,for example,Aroclor 12 containi

of chlorine,corresponding about to C12H4ClE, will certainly contai
considerable amounts of C;pHgClg, C12H3Cl7, etc, Further, there
will probably be a very large number of 1lsomers of, for example,

C1.HyCig.

The conditicns of chlorination (high *emperatur d local ::Ei:l_\
60%,

This complexity of cowposition has the adrantage of depressing the
melting poirts of the various components, so that materials of high
‘molecular weight are obtained whish have low vapour pressures, but which
are still fluild at ordirary temperatures.

1% is evident, however, tha%,though blending, say 2 parts of Aroclor
1260 with one part of Arcclcr 1242, would give a product containing
54% of chlorine, such a product would not necessarily be identical
with Avoclor 1254 made by direct chlorination of diphenyl to 544
chlorine content,

This is of practical importance because partial crystallization of
liquid Aroclors, which has occured, and which has given rise to
customer complaints, has been ascribed to preporderance of one
component which chanced to be spraringly soluble in the general
mixture. See pages 1ll- sestion VII, beiow,

Chloride Scavengers.

See the discussion of the action of scavengers in Section VII,
below, pages G-,

Heat of Reaction (chlortnation).

Judging by literature information on similar reactions, the heat
evolution in the chlorination must bYe arcund 40 kg.cal, per g.
atom of chlorine combined, (1. e. about 20 kg. cel, per g. atom
fed in).

The heat of evaporaticn of Aroclors.

Trouton's rule (g. cal/g.mol = 21 x B.Pt. °C. abs) gives, for example,
for Aroclor 126C of M.Wt.about 360 and mid B.Pt. about 395°C.(668°abs)
14,028 g. cals. per g mol, or 39 g. cals per gram,
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III. PHYSICAL AND CHEMITAL DATA

Physical Ccns%ants cf Divhenyl

Compiled by W. P, Metarer
Date: Pebruary 12, 1943
Corrected: June 22, 1943
Corrected: can. 11, 1944

III -

Phys .&Chem.

Data

>

Beilstein V-576

NAME SOURCE DATE
Formula ’363543 6“5
Appearance Monocliale Chem.Rubber 1941
handbook 1942
Molecular Welght 15%.20 Chem. Rubber
handbook
Boiling point at 760 mm |255°C. Int.Crit.Tables 1928
Boiling point at 10.% mm | 118°c, Swann file #137* }1935
Crystallizing point 69.0°C. Swann curves * 1934
Melting point 69°c. Int.Crit.Tables 1928
Solution point
Specific Gravity at
T7/4%C. | 0.9896 Int.Crit.Tables 1928
Specific Gravity at
20/4%C, 1.041 Int.Crit.Tables 1928
Refractive index at
T7.1°C. D = 1.,588z22 Int.Crit.Tables 1928
Viscosity at 100°C. 28.8 3ay. Sec. Swann File#l37A* (1930
Surface tension at
129.2°,. 29.5 dyne/cm Int.Crit.Tables 1928
Solubility in water
at 80°C. Insoluble Daw 1943

*Note: Piles of W. P. Metzner, St. Louls
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Phys.& Chem.
Data
III. PHYSICAL AND CHEMICAL DATA, contd.
Physical Constants of Diphenyl, contd.

NAME SOURCE DATE
Viscosity at 70°C. 31.2 Say. Sec. Swann Pile #137A*| 1930
Solubility in Abs. Alc#

Alc.at 19.5°. 9.98 g./100g.s0lvent [Seidell 1941
Solubility in 100%

Methanol at 19.5°C. 6.57 g./100g.so0lvent |Seidell 1941
Benzene at 27.9°C. 137g./100g.801lvent [Seidell 1941
Heptane at 26.5°C. 291 g./100g ,801veiit |Seidell 1941
Flash point °F. 235°F. - closed ocup |[Ind. & Eng.Chem.

255°F. .~ open cup 2,882 1940
Fire point °F. 124°c, Dow 1943
Heat of combustion
Kg-cal.(15% per gm.mol=1504 4 Int.Crit,Tables 1928
Heat of formation
Latent heat of fusion 28.8 gm-cal.per gm.

(53.1 BTU/1b.) Lange Handbook 1937
Latent heat of vap,
at 69.2°C. 190.9 Btu,per 1b. Swann File #137A*| 1928
Specific heat at J.387 cals/g
40°C. (solid) 1.61 jouls/gm. / Int.Crit.Tables 1928
Critical temperature - - -
Critical pressure - . - -
Dissociation constant - - -
Pounds per U.S.gal.at 77°C 8.23 1bs.per gal. [Swann Pile #137A | 1930
Toxioity (1) Dr.McLester,Anniston Plant Report 1997

(2) Peroy May "Chemistry of Synthetic |Drugs" 3rd.Ed.p.19

*NOTE: Pliles of W, P, Metzner,St.Louis,
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Specific Gravity: 0.992 at 75°C/4°C,

I1I. PHYSICAL AND CHEMICAL DATA
1. Diphenyl

III -3
Phys.& Chem.
Data

The Swann Chemical Company bulletin of 1930 gave thermal

data on diphenyl

Viscosity of Diphenyl (from Anniston files)

2.
160
170
180
190
200
220
250
300
350
400
450
482

Specific Heat (from Anniston files)

o
200
300
400
500
600
700
800
900

1000

Centipoises
1,439
1.309
1.208
1.114
1.034
0,901
0.7%2
0.5T4
0.489
0.3T4
0.313
0.283

B.t.U./1b.

0.416
0.470
0.547
0,616
0.658
0.6719
0.686
0.690
0.696
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1II.PHYSICAL AND CHEMICAL DATA, contd.

1. Diphenyl, contd.

Another record gives the following values for liquid diphenyl:

*c. Sp. Heat cals./gram
100 0.360
150 0.380
200 0.412
250 0.460
300 0.518
350 0.575
400 0,610
450 0,625

Vapour Cp = 0,460
250°C.

0,625
50°C, (D. A. Roper, Design Data for Units 4 & 5)

Density of ILiquid Diphenyl (from Anniston files)

‘.

o/ CC

75 0,9885
100 0.9695
150 0.9204
200 - 0.8885
250 0,8470
300 0.8010
350 ; 0.7510
400 0.6918
450 0.6180

Heat of Vaporization:

65.4 g. cal./g. at 258.5°C.
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III. PHYSICAL AND CHEMICAL DATA, contd.

2, Distilled High Boilers

Santowax R

ccntains about 1% diphenyl

104 ortho terphenyl

46% meta terphenyl

21% para terphenyl

22% triorthophenylene, quaterphenyls etec.
(Anniston Final Report 1942)

Upper hold point 137-143°C. Changed ) __ 137-145°%,
Lower hold point 45-60°C.  Sept.23/47) 45-63°C.

The density of the Santowax may be assumed to be the same
in both the crude and distilled form. Viascosity also 1s the
same,

Specific QGravity of Crude Santpwax:

140°C. 1.026

175 1.000

215 0.98

300 0.964% (est. from curve of other points).

Visooéity of Santowax R

155°C. 32.4 Saybolt Universal Seconds
225 28 5 "

Molten Santowax flows about like water at 25°C,
(A.M.Ellenburg's letter January 6, 1949).
(Probably 250°C. was intended).

Specific Heats (estimated)

Solid 0.4
Liquid 0.5

Latent Heats (estimated)

Fusion 63 B. ¥. u./1b.
Vaporisation 140 B.t.u./1b.
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IIX. PHYSICAL AND CHEMICAL DATA, oontd.

2, Distilled High Boilers, contd.

Santewax R, contd.

Boiling Range: 360-450°C,

Flash Point: Cl.open cup 191°0.

Flame Point: Cl.open cup 238°C.

Another account gives Flash Point 190°C; Plame point 220°C.

Values assumed in the design of the Santowax still at Anniston:

Specific Heat - 0.5

Heat of Vaporization - 140 B.t.U./1b,
Viscosity at 250°C. - 5 centipoises *
Visoosity at 350°C. - 2 centipoises *

# (Mr. Ellenburg said these values were too high).

Terphenyls "Hold Point" B.Pt., at 30 mm
Crude ortho (Santowax 0) 53 ~ 55°C. 205°C.
Crude meta (Santowax M) 83 - 85°.)

Crude para (Santowax P) 209 -213°C.) mixture 240°C.
m - p eutectic 8u.8%.

Ternary eutectic about T4°C,

See also Monsanto Technical Bulletin #P-103, January 4, 1947
issue, for the properties of the separated crude isomers sold.

3. Trichlorobenzene

Dr. Jenkins, January 27, 1954, refers to Ind. Eng. Chem. 39 (1947)
p. 517 for veapour pressure data,
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1I1. PHYSICAL AND CHEMICAL DATA, o

Arvolors

ond.,

The main characteristios of the Arcoclors are given in the following table:

111 - 7
Phys. & Chem.
Data

Grade| M. Pt. Specific Sp. Or.|Viscosity |[Dietilling | Pour |Hold Softening
‘c. aravity coeff. | Saybolt |[Range °C. | Point|Point Point
per °C.| Seoconds 10 - 908 °c. | ‘c. AST™M
1142 1,348 to 1.353 | 0.0009
65/15.5°0.
1242 1.338 to 1.348 | 0.0009 (50 to 53
65/15.5°C. at 58.5°C.
1148 1,812 to 1,418 | 0.0009
65/15.5°.
1248 1,408 to 1,414 | 00009 [73 to 80
65/15.5°0. at 54,5°C,
1154 1.500 to 1,510 | 0.00095
65/15.5°C.
1254 1.495 ta 1,505 P.00095 [ 4B to 47.5.1365 to 390 | 8-12
65/15,5°0, at 98.9°.
1160 1.558 to 1,563 | 0.0010
90/15.5°.
1260 1.550 to 1.560 P.0010 {72 te 77 385 to W15 | 26-34
90/15.5°¢, ot 98.9%,
1162 1,582 te 1,587 | 0.0010
90/15.5°0,
1262 1,572 to 1,583 | 0.0010 {88 to 100
90/15.5°0, at 98.9°.
62|
1168 185-165
1268 - 135-160
1169 225-250
1269 225-255
1170
1270 285-300
un
1271 [30M°C.
min,
2565 66.0 to T2.
4085 66.0 to 72.0
4465 160 to 210
at 130°,
5060 110.0 to 115.0}
5460 100 to 105.5

Ses also Phosphate Diviasion report 171-102 "Highly chlorinated quater phenyls"
sent to Mr. Hamer, March 12, 1948.
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III. PHYSICAL AND CHEMICAL DATA, contd.

Other properties are listed in Section IX, Finished Product Speeci-
fications. MCC Bulletin P-115 gives the following data not included
in either of the foregoing lists: --

Qeneral deacription

of the Aroclors: (non-oxidising, permanently thermoplastic,
chemical inert, will not burn, compatible
with most non-hydroxylic solvents, good
electrical properties and fire resistance,
- adhesive, and non-drying).
:Z:ﬁ?r;tiggslz::J 5 hours 163°C. and 6 hours 100°C.

PFlash point

Fire point
Refractive index.
Corrosion data
Specific heat

°c. dynes /sq.cm.
Surface tension (Aroclor 1254) §2 ii‘g
100 42,0

Thermal conductivities
Solubility data for many compounds
Vapour pressures (semi-log chart)
Viscosity variation with temperature
(use of V.I. improvers suggested).
Variation of Dielectric constant with temperature
Compatibility with-lacquer components, structural materials, etc,
Suggested uses.

The paper by Baxter, Vodden and Davies of Ruabon, J. Appl. Chem. 3
October 1953, page 477, gives a method of determination of thermal
conductivity of liquids in general.

MCL Res. Prog. Rpt. 355E, 51/91/?, October 1951, makes comparison
between Aroclor 1248 and mineral oil as cooling media.

Heat of vapourisation is discussed on page 2, Section II, above,
also the Heat of Chlorination of Diphenyl.
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IT1I. PHYSICAL AND CHEMICAL DATA, contd.

Vapour pressure curves for some of the Aroclors are given on pages

72 - 75 of the report by Lyles, Soffranko and Becker, November 1946,
More recently vapour pressures for samples of Aroclors 1242, 1248

and 1254, measured by an effusion method at temperatures below 100°C.
were given in a report from the Southern Research Institute, Birmingham,
Alabama. (Report No. 1, project 526, to MCC February 4, 1954).

All these data are shown in logarithmic form on pages III-Ga&b below.

Dr. Roebuck, then at Ruabon, in a letter dated June 8, 1953, recommen-
ded that vapour pressure measurements should be made by a static
method, rather than by effusion, because the Aroclors are mixtures
of compounds of different volatilities, and the effusion method
might cause some fractionation.

MCC progress reports under Job 171-1089, dealing with the vapour
pressures of the different Aroclors, and with the measurement of the
concentration of Aroclors in air, were sent to MCL at various times,
for example June 17, August 13, and September 17, 1953, A final
report under this job number was promised July 16, 1953.

Newport Plant Technical Committee, December, 1953, recommended
investigation into combustion methods of determining the concentration
of Aroclors in air., Mr. Benignus, of St., Louls, September, 1953,
disoussed the dangers of using Aroclors in indoor paints,

Dr. Newman at Newport, September, 1953, had files on the question of
Aroclors in air, See also under "Hazards” in Section XI, below.

Dr. Jenkins, January 27, 1954 said that for the Pyranols containing
33%, or more, of Trichlorobenzene, the vapour pressure of the Pyranol
might be taken as equal to that of TCB alone up to dbout 150°C.

Above that temperature the vapour pressure of the Aroclor would
begin to show up.

Viscosity-temperature data for Aroclors are given on pages II1I-10,
and III-1l1l, below.

MOL progress report 1152, DF 54/16/9, September, 1954, reports the
viscosity of Aroclor 2565 from 100 to 130°C.

Report 1152, DP 52/26/6, August, 1954, discusses the viscosity, and
the viscosity index of a tintetraphenyl blend of Pyranol.
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III. PHYSICAL AND CHEMICAL DATA, contd.

Specific Gravity-temperature data are given on page 11 of MCC
Bulletin P-115, also on pages 13, 14 and 15, of Section III,
below,

The coefficients of fall of speoific gravities of the Pyranols with
increasing temperature in the range between 45 and 85°C. are as
rollows: -

1467 and 1488 . 0,001 per 1°C.
1495 0,00285 per 1°C.

(Lylea, Soffranko & Miller
page 43)
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III. PHYSICAL AND CHEMICAL DATA, contd.

For
1242

1248

1254 or
OB 1476

Specific Gravity of Aroclors

Temp. °C.
60
65
70
75
80
85
90
95
100

60
65
70
75
8o
85
30
95
100

60
65 _
70
75

85
90
95
100

at Varjious Temperatures

Sp. Gr.
1.34%7
1,344
1.338
1.335
1.332
1.329
1,324
1.319
1.315

1.413
1.410
1.403
1.%00
1.397
1.394
1.3290
1.385
1.381

1.505
1.500
1.495
1.390
1.485
1.480
1,475
1.470
1,465

MONS

I11-13
Chem.& Phys,
Data

Lbs, per Gallon (US)
11.23
11.20
11.16
11.13
11.10
11.07
11.03
11.00
10.96

11.78
11.75
11.71
11.68
11.65
11.62
11.58
11.55
11.51

12.55
12.50
12.46
12,42
12,38
12,34
12.30
12.26
12.21

contd...
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III-14

Phys .&Chem.
Data
I11. PHYSICAL AND CHEMICAL DATjJ, contd.
Specific Gravity of Aroclors
at Varigus Temperatures
(sontd. )}
For Temp. °C. Sp. ar. Lbs, per Gallon(US)
1260 or 60 1.584 13,21
0B 1482 65 1,580 13.17
70 1.575 13.13
75 1.570 13,09
80 1.565 13.05
85 1.560 13.01
90 1.555 12.96
95 1.550 12,92
100 1.545 12.88
1262 60 1,604 13.40
65 1.600 13.36
70 1.597 13.32
75 1.593 13.28
80 1,588 13.24
85 1,582 13.19
90 1.577 13,15
95 1.572 3.1
100 1.568 13.07

MONS 046003
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III-16
Phys.& Chem.
Data

III. PHYSICAL AND CHEMICAL DATA, contd.

Solubility Data

MCC Bulletin P-115 includes data on the compatibility of Aroclors with
numerous solvents. MCC report 2949, October 28, 1953, deals with the
sompatibility of Aroclors etc. with mineral oils.

Newport complaint N 464, Janupry 1954, arose from the alleged incom-
plete solubility of 4465 and B460 in Dutch Shell Co.'s Risellaoil.
See also the disocussion of "Partial Crystallization” in Section
VIiI, below.

The solubility of gases in Arpclors 1s of importance in connection
with the use of Aroclors as lubricants in compressors. Reference
i1s made to Monsanto Bulletin P-128 on this use of Aroclors,

MCC Central ‘Research Report 543 "Studies on Light Stability etec. of
Aroclors', Wwhite and Ruehrwein, January 1949, states that the solu-
bility of smygen in 1254 at 25°C, 1s about 1 x 107° moles of oxygen
per gram of Aroclor.

On December 29, 1953, Dr. Gardner enquired for data on the solubility
of gases in Aroclor up to 700D psig, but MCC could not supply any
data., The following MCL Research Reports deal also with questions of
compatibility: --

Job 1152, 51/141/20 eto. "Effect of Pyroclors on electrical
wire insulation"-- softening and loss of break-down
strength -- Pyroclors unharmed.. See a2lso under
"gaskets" in Spction XII, below.

Job 1151, DF 53/86/1, September 1953. "Solubility of methyl
anthraquinones etc. in Aroclors",

Job 1151, NR 53/97/8 "Solubility of TTP in Aroclor 1248"

Also MCC report 2272, "Splubility of Aroclor 5460 in various
solvents", Wade, December 1948,

Variation of Resistivity with Temperature

It was atated in a report on Complaint NJ/21, November 11, 1954,
that a volume resistivity of L7 to 47 x 109 at 120°C. corresponds
to about.85 x 109 at 100°C. [Aroclor 1254 - - MCL Specification
500 x 107 ohm/em® minimum at 100°C.)

MONS 046005




III-17
Phys.& Chem.
Data

IIT. PHYSICAL AND CHEMICAL DATA, contd.
MONTARSB (1946 data)
Softening [Flash|Pire | Penetration|Chlorine| Iron [Calcium| Acidity
brade | Point |Point|Point] P50g.welght % % oxide | mg NaOH
ASTM °C| °C. | °C. | at 75°C. % per gram
1 - - - - - - - -
ISP DRIy SRS R R UUIPUN S, I SO bamecmcaad
2 - - - - - - - -
-------------------- ;“-;r—‘;------~—--—--i - o e e - e = -
3 |130-160 298 |"at - 51.6 0.31| 3.47 s1.
.............. [ SRR, -é‘-‘é- B T ---—-4-------.‘3&!&9-_-4
4 |191-208 - - 0 - - - -
5 [165-180 - - 2emx 1072 | 5759 |0.12]1.6 -
I G JomcaoomooJper minute 1 | max. | max. J
6 168 - - - 599 0.13 | 2.0 -

S e o deemman— ] L TR PR R
9- [140-160 257 |304 - 0.18* |0.21]| © 0.10%
I G § FSRREY VRPLPPN AYREIPRREVIP R ———
10 139 - - |47 om x 202 - - - -

per 5 secs.

* Montar #9 is the residue from the diphenyl process;
data on 1t included here only for convenience.
No data found on Montar #7.

MONS
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Iv-1a
Flow
Sheet
IV. YLOM SEEEY
tities per 100 Ids. of Aroclor 1242 (150 1bs. of Aroeclor 1132).
Approximste quantities, not hard and fast process instructions.)
(Quantities for other Aroclors msy de calculated in the same way from the data in Section X below).
| Stream 1 3 L] 6 10 12 §13 | 1» 15 16 17 18 | 19 20 21 22| 23 28 j 21| 28 29 30 31 32 3N
Diphenyl [63.85
Chlorine 92.1 Frace [Trace [Trece h:;
w1 AT M7 a7 6.1 jn.3 3.3 (0.3 | 1.0{trace Jrrace
Aroclor 5.0 ] 5.0 108.55% |108.58 102.5 [2.% [100.1 f00.14 0.1 [100.0 | 6.05 -
Water 94.8 | 12.2[82.6 82.6 |80.6 | 2.0
Carbdon 2.0 2.0 2.0
A::::;m 0.05 | 0.05{0.05
Lime 0.5 0.5
(*) # (x)
TOTAL 63.85| 92.1j52.8| 5.0) ¥7.% | 47.8(98.8]18.3|123.9 2.0 |125.9|120.9 | 5.0 |108.55 (108.55 102.5 [ 0.5 2.9{100.1| 0.05 100.15 0.15 100.0 | 6.05
*) Yotal loss from absorption system.
#) Tapped at intervals.
2) Total working losses of Aroclor; sabout 2.5 in the crude stage and 31.55 in the refining stage.
MONS 046008
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) VII - 25

Comments
VII. COMMENTS ON THE PROCESS, contd.
List of Reports, contd.
MCC _RESEARCH PROGRESS REPORTS
Date
Opples sent to
Job. No. Report No. MCL
117-790 2673 Use of dilute chlorine January 30, 1952
December 10, 1951
117-1987 Method of determination October 16, 1950
of stability of TCB
Munch and Ashworth
117-1987 part I Infra-red studies, TCB May 7, 1948
and Pyranol 1467
117-2032 Tentative Amendment October 16, 1950
to Process for TCB,
Hubbard and Steahly
117-4013 Aroclor 5460 -
toluene solutions
171-718 2771 Effect of exposure of April 27, 1953
Aroclors to steel
171-719 2772 Containers for Aroclor April 27, 1953
1242
171-1027 A series of reports on April 14, 1953
minor inquiries from
Sales
171-1028 2790 A geries of reports on April 14, 1953
expansion of Aroclor April 27, 1953

marjufacture, increase in etec.
rate of chlorination etoc.
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VI - 26
Comments
VII. COMMENTS ON THE PROCESS, contd.
List of Reports, contd.
MCC RESEARCH PROGRESS REPORTS, contd.
Date
: Copies sent
Job No. ' Report No, to MCL
171-1029 2788 Use of Areclors with sec.  April 14, 1953

butyl acetate and a series April 27, 1953
of reports on assistance ete,
to fhe Aroclor Dept.

171-1054 A spries of reports on July 20, 1953
low~temperature dielectrics

171-1075 2887 Minpr investigation for July 20, 1953
salgs; examination of
competitive products

171-1076 Assistance to Aroclor July 20, 1953
Department

171-1077 2883 Aroglor 5460 from July 20, 1953
Davis "Tarophen”

171-1088 2883 Differences between July 20, 1%63
Anniston and Krummrich
Plants

171-1089 2892 Determination of Aroclor June 7, 1954
congentration in gases

171-4013 Aroglor 5460 - toluene
solytions

171-4019 GCustomer contacts.

MONS 046110



VII - 27

Comment s
VII. COMMENTS ON THE PROCESS, contd.
List of Reports, contd.
MCC RESEARCH PROGRESS REPORTS, contd.
Job No. Report No. : Date
Copies sent to
MCL
729-1573 Improve flexiblility of
operation of Krummrich plant
Semi continuous distillation.
Will quicker chlorination
give more highboilers?
729-1664 Series: Maximum production April 27, 1953

rate with minor changes in ete,
equipment; Krummrich plant.

MONS 046111l



VII. COMMENTS ON THE PROCESS, contd.

List of Reports, oontd.
MCC CENTRAL RESEARCH REPORTS

Report 543

MCC_REPORTS

1877
2215

2272

2k9g

2689

" 2694
2949

January 1949,

Studies on Light Stability of Electrioal
Resistivity of Aroclor 1254,

White and Ruehrwein

(aives data on the aolubility of oxygen
in the Aroclor)

Standard Process Report on Aroclor 4465
Ellenburg

Anniston Aroclor Data book
Final Report

Solubility of Aroclor 5460 in
various solvents.
December 1948,

Formation of precipitate in organlc
solutions of Aroclors.
May 1950, =

Distillation of Aroglors at higher
pressures.

High rate of distillation of Aroclors,
Compatibility of Arcclors with

mineral oils.
October 1953.

MONS
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- VII - 29
Comments

VII. COMMENTS ON THE PROCESS,contd.

List of Reports, contd.
PUBLICATIONS

J. Appl. Chem, 3

October 1953,

page 477

"Method of determination of thermal conductivity"
Baxter, Vodden and Davies

Am. Soc. Mech. Eng. 58
(1936) p. 719
"TPhermal conductivity of Aroclors"”

Ind. Bng. Chem. 39
(19%7) p. 517
"Vapour Pressure of Trichlorobenzene"

See also MCL Research Progress Report 1151, 53/58/3, 54/26/13,
DP 54/27/9 and 10, December 1354, and January 1955 on preparations
of material for an Aroclor booklet.

See also letter, E. Mather to Dr. Newman, January 8, 1952,
reviewing Jjournal information on Aroclor toxicity.

Report No. 1, project 526, Februpry 4, 1954, W. M. Nolan, Southern

Research Institute, Brimingham, Alabama, "Vapour Pressures of Aroclors
below 100°C,"

MONS 046113




VII - 3C

. Comments
VII, COMMENTS ON THE PROCESS, contd.
list of Reports, contd.
MCC BULLETINS
Date

sent to MCL

"Askarel" Sales bulletin September g, 1953
July 24, 1953

Indirect Heater for Unit Chemical
Operations ------ MéArdle
(re-1ssued as bulletin P-130)
Physiocal Properties of Aroclors

P-115 Propertlies of Aroclors
(replaced the foregeing report.)

P-128 Aroclor January 17, 1952
Incombustible Lubrigant
P-130 Indirect Aroclor Heater for Requested
Unit Chemical Operations July 7, 1954
P-137 Die casting January 28, 1950

-

MONS 046114



vIiI - 31
* Comments

VII. COMMENTS ON THE PROCESS, contd.
List of Reports, cortd.
LONDON CENTRAL ENGINEERING REPQES

Preliminary Report,
March 1949.

Periodical reports on running-in the
Newport Plant,
July - November 1051,

Final Report. ,
Aroclor Plant Performance.
September 1951.

Operating Instructions for Aroclors
September 1951

Design Book.

Newport Project 41.

Chemical Engineering Design.
January 1950,

MCL REPORT
Market Rculreh.‘
N. G. H. Thomas
November 1947.

Tentative Process and Analytical Methods
February 1951.
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VII - 32
Comment s

VII. COMMENTS ON THE PROCESS, contd.

List of Reports, contd.
MCL RESEARCH REPORTS

Job No.

34TE 50/175/2

51/16/1

51/59/1
51/129/1

" 51/141/1

52/47/1
52/48/1

Final
Reports

Nov. 50

Jan.51
ete.

Feb.51
etc.

Aug. 51

Aug. 51

Sept .52

Sept.52

Dec. 52

Peb. 53

Jun. 53

Electrical tests on TCB,Effect
of insulating materials on Aroclors.

Tests on TCB. Cell for dielectric
tests. Equipment for high
voltage break-down tests.

Aroclors in PVC. Power factor
curve. Reslistivity.

High voltage breakdown equipment
constructed.

Resistivities, power factors,
dielectric constants ©f Aroclors.
Rlectric tests on nitrated
Aroclor. Routine electrical
tests.on Aroclors. Choice of
containers. Competitive Aroclors.
Literature survey of uses of
Aroclors in the electrical
industry. Properties of Montars.
Nitrated Aroclors.

Capacitator paper.

Literature survey on uses for
Aroclors.

Alternating current characteristics
of Aroclors. .

Literature Survey of Uses,

Blectrical Testing Methods.
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VII. COMMENTS ON THE PROCESS,

List of Reports, contd.
MCL RESEARCH REPORTS, contd.

Job. No.

355E

416A

U54E

1151

50/193/1
51/91/1

52/1/1

52/19/1

FRS2/41/3
PR52/41/5
FR52/71/1

52/1/12

FR52/17/4
FR52/71/3
FR52/90/6
FRS3/34/4
FR53/58/3

Nov.50

* Aug,.51

Jan.52

Mar.52
Apr.52

Sep.52

May 53

Mar.53

May 53

Jun.53

ViI - 33
Comments

contd.

Examination of TCB samples

Gasket materials, Aroclor 1248 as
ecooling medium, compared with
mineral oil.

Solubility of L4465 and 5460 in white
spirit. Removal of green colour,
Crystal formation in 1232. Acetone
solubility of resinous Aroclors.
Preparation of solid Aroclors.

Mild steel effect on Aroeclor.
Evaluation of TCB.

Evaluation of TCB.
Aroclor as coolant for internal com-
bustion engines, Effect of high

temperatures. Corrosion by Aroclor.

Aroclors in hydraulic pumps,
Corrosion very slight.

Bakelite Co.'s (air current) method
of testing stability of Aroclor.

Aroclor as hydraulic fluid.

Aroclor in die casting.

_Use of Aroclors in silicate paints.

Aroclors in die casting fluids,

Breakdown strength after earth
treatment. Capacitors. Effect of
metals on Aroclors. Material for
publication.

MONS 046117



VII. COMMENTS ON THE PROCESS,

List of Reports,contd.
MCL RESEARCH REPORTS, contd.

Job No.
1151 DF53/85/4% Nov.53
DF53/86 Sep.53

NR53/97/1 Jul.53

DFS4/16/3 Mar.54

DFS4/2G/5  dmn,5%

~

DFSk,/27/1 Apr.5h

VII - 34
Comments

econtd,

Blowing of fuses in Aroclors,

Anthraquinone derivatives aa
stabllizers. Joint box compound.
Storage in steel. Activated alumina
in refining competitive materials.

8tability up to 300°C. Crystal
deposition in 1232, (Torque con-
veyors). Blending of 1221 and
1242, Topping of 1254. Puller
Earth. Alumina etc. in refining.
Solubility of TTP in Aroclor.
Determination of Aroclor in Air.
Resinous Aroolors.

Exposure of plastics etc. to
Pyroclors,

Studies ior hyaraulic fluids. Metal
exposure. Synthetic rubbers, Gaskets,
mixtures of Aroclors with organic
phosphates etc. Running tests.

Rust inhibitors added. Resistant
peints sought. Burn point. Auto-
genous ignition, V.I. improvers,
Material for publication,

Electrical tests., Montars. Paints
for piping etc. Reclamation of
arced Aroclors. Various applications
studies. Gaskets. Test cell.
Aroclor capacitors.

Publications.

MONS Q46118



VII - 35
Comments

ViI. COMMENTS ON THE PROCESS, cortd .

List of Reports, contd.

MCL RESEARCH REPORTS, contd.

Job No.

1152 51/141/20

53/60/1
DF53/85/1

DFS3/89/5
NR53/103/1

DFS4/16/5

1161 NRS4/77/1

Jan.53

Jun.53-

Sep.53

May 54

Jun.54

Apr .54

Nov.54

Technical service., RBffect on
insulation of wire. Examination of
arced material, Effect of Aroclor
on Shellac,

Effect on insulation of wire.

Technical service. Test cell,
Effect on insulating materials,
processed wood etc, Silicon glass
ooated wire, Reclamation of used
Pyroclos.,

Use in palishes.

Fuller's Earth removes TTP., Other
absorbents tried. Determination of
TTP in Pyroclors,

Technical service. Effect of exposure
of insulating materials to Aroclors.
Gaskets., Test cell. Damage by arcing.
Customer’s test method corrected.
Viscosity of 2565. Resistivity of
1254 against time, Silicone glass
fibre ete.

Hydrolysis of Aroclors.
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VIl - 36
N Comments

VII. COMMENTS ON THE PROCESS, contd.

The early research work on Aroglors was done mainly at Anniston,
from about 1929 onwards, under the Phosphate division, and the
reports are ko be assimilated into the Organic Division collection
of reporta, Work has been done, for example, on the isolation of
the individual chlor-diphenyls, and on infra-red analysis of mix-
tures of chlor-diphenyls, also on the investigation of numerous
uses suggested for Aroclors, and on application work.

Most of the basic data on Aroclors, as given in the MCC bulletins,
is derived from this work.

No attempt is made here at a complete survey of the early work,

MONS 046120



ViII. CONTROL TESTS.

Determination of Sticky and Stages
of Arooclors 1168, 1169, 1170, 1171

1, Shortly after a specific gravity of 1,570 at 100°C. is passed,
the Aroclors will pass intd the sticky stage which lasts for a
periocd of 2-4 hours.

2. Place a small amount of tha Aroclor on a smooth metal surface,
cool slightly and test between the thumb and forefinger, whila
wearing a rubber glove. If the material is stringy it is in
the sticky stage.

3. 1f the material can be rolled into a bull it is in the gummy
stage. The gummy stage follows the sticky stage and lasts
2 - 4 hours.

Determination of Crystallizing pr Hold Points of
Aroclors 1168, 1169, 1170, 1171 o
1. After passing the gummy stage the Aroclors, when tested on a

metal surface, solidify immpdiately into a sort of gray crystal-
line mass, Hold points can then be run on the chlorinator batch.

2, To run the hold point obtain a sample in a Pyrex test tube and
heat to about 200°C. over a gas flame. Agitate with a 0-360°C.
thermometer. =

3. Insert the test tube into a Dewar tube which is mounted in a
large mouth bottle packed with asbestos or rags.

4, . Stopper the test tube with a cork stopper through which is in-
serted the thermometer.

5. Cool slowly, at the rate of 4 . 5%. every 20 seconds, until
the hold point is reached.

6. The temperature will continye to drop until a period is reached
where there is no change in temperature for 2 - 3 minutes. If
the temperature increases after this period, then the highest

MONS 046121



VIII-2
N Control
Tests

VIII. CONTROL TESTS, contd.

Determination of Crystallizing gr Hold Points of
Aroclors 1168, 1169, 1170, 1171, contd.

6.

7.

contd.

temperature attained will be the hold point. However; if
there is no increase in temperature, then the point where it
held steady is the hold point,

CAUTION: Wear goggles and asbestos gloves when obiuning
sample of the solid Aroclors in the molten stage. -

Softening Point ‘sr) Doteminat;on of
Aroclors 2505, 4065, 5, 5060, 5005

ASTM Method

The sample shall be melted and stirred thoroughly, to .avoid
having air bubbles in the mgss and then pourd into the ring

so as to lsave an excess on cooling. The ring, while being
cooled, should rest on a metal plate. After cooling, the
excess material shall be cut off cleanly on top with a slightly
heated knife.

PFill the 600 cc. beaker to a depth of 3-1/4" with glycerine at
room temperature. Suspend the ring containing the sample and
ball in the glycerine so that the lower surface of the ring is

- exactly 1" above the bottom of the beaker and the upper surface

2" below the upper surface of the glycerine., Suspend the
thermometer so that the bottom of the bulb is level with the
bottom of the ring and within 1/4" but not touching the ring.

Apply the heat in such a mahner that the temperature of the
glycerine 1s raised 5°C. eath minute,

The temperature as read on the thermometer ﬂt the instant that
the melted material from the ring touches the bottom of the
beaker will be the softening point.

“Run a aﬁnd‘rd sample along with the chlorinator sample for

comparison and make corrections as follows: 8Suppose the 8.P.
of the standard sample is 112°C. and dgops at 110°C., whish
indicates too rapid heating, then add 2°C. to the S.P. ef the
chlorinator sample. It is important to follOw the setting of
the ring and the thermometer as well as the rate of heating.
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. Control
: Tests
VIII. CONTROL TESTS, contd.

Hold Point

A little more detail of the "hold point" test was given by Mather,
November 6, 1948:

A portion of the sample is nelted in a 34" x 1" Pyrex test
tube whioh is then closed with a cork carrying a thermometer,
and the tube then hung in the neck of an unsilvered Pyrex
vacuum vessel which in turn hangs in the neck of a wide-
mouthed glass bottle, forming a support. The thermometer is
watched as the temperature falls, then rises as the material
crystallizes again and the highest temperature reached in the
"hold point".

Samples of finished product are taken before filtration
through the Sparkier, and m¢st of the passing out tests ane.made,
on them to save time in packing the 0.K. material.

The following -sample of material in process has been sent to MCL:

Distilled untreated Aroclor 1254, June 23, 1949

MONS 046123



IX -1
. Specifi-
cations
IX. SPECIFICATIONS AND TEST @9_133;

Specifications_for BIPHENYL (DIPHENYL) (XENENE) (Raw Material)

Code No. 611 Date: 4-6-51
Chemical Formula O—O Molecular Weight: 154,200
Supersedes Specifications of 846-40 Approved WON SMK
TWD DBH
NB ATL
PROPERTY SPRCIFICATION METHOD NUMBER
Appearance and Color Light yellow orystal- 10,252-41
line golid
Crystallizing Point 68.7°¢., Min. 10,298-40

Distilling Range*

Pirst Drop 252.5%., Min. 10,293-40
1008 (First Drop to

Dryness) 1.5%., Max.
Dry Point 256.5%C., Max.

- o

SAMPLE FPOR ANALYSIS - 1 x 16 oz. W. M. Bottle

Notes: Above specifications oover Monsanto Biphenyl as made at
Anniston.

This Raw Material will be analyzed for the Distilling Range on
special request only. However, a complete analysis will be made
of the material purchased from outside sources,

No specifications; used at the Krummrich plant as delivered from
Anniston.
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IX - 2

. Specifi-
’ cations
IX. SPECIFICATIONS AND TEST METHODS, contd.
Specifications_for TOLUENE  (Raw Material)
PROPERTY SPEGIIICATIONS METHOD NUMBER

Appearance and Colour | Clear, practically codlour~ | 11220-52
less liguid, 10 APHA max.

S\.\l_phur Trace, max. 119-40
Paraffin % 0.5 max. 8-529-3
Barrett acid wash No. 2 max. 11222-52
Colour of unguenched light brownish, but not §-529-2
Sulphamchloride opagque

Distilling range °C.

1st drop 110.0 min.
97% ’ within Q.6
4dry point 111.0 max.
Aliphatics % 0.10 max. 11,799-52

"Aliphatics" and "paraffins" are defined as being measured by tests
11799 and 8-529-3 respectively, rather than in their usual chemical

sense.

MONS 046125



X -3

o Specifi-
cations
IX. SPECIFICATIONS AND TEST Mns. contd.
Specifioations_for Hydrated Lime (Rew Material)
PROPERTY SPECINICATIONS METHOD NUMBER
Appearance and Colour Fine white or slightly
grey powder, free from 10,188-40
lumps or gritty material.
Sulphate, as SOs % 0.30 max. 10,189-50
Mg (OH)a % 0.50 max, 10,192-%0
Ca COs % 9.0 max. 10,193-50
Ca (OH)a 92,0 min, 10,191-41

Chlorine Qas_.

No specifications. 8nift gas from the chlorine cells appears to
be satisfactory.

The supplier's specification is: ~-
Krunmrich Plant Method No.

Through 200 mesh screen 95% minimum 12,304
Volatile matter at 950°C. 15’ maximum 12,305

Deliveries are not tested except that the screen test is occasion-
ally made,

Moisture content up to, say, 250°C., with a much lower allowance than
15% would appear to be more in line with the requirements of the
process.

Cliff Char.

MONS 0461206
No MCC specifications.
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Specifi-
cation

IX. SPECIFICATIONS AND TEST !EEQODS. contd.

No formal Monsanto specification has yet been drawn up, but the
material is being purchased on the maker's specification, as
follows:

M. Pt. 226 + 2°C.
colour white
Purity 97% based on the reactivity of the material with HCl
Condition PFree from fibres, dirt and paper
Inorganic
Chlorides 0.000080% max.* by method 11568-52
Hot water - -

extract Neutral to phenol phthalein

*Dropped to 50 ppm by agreemnt with Hooker. Normally only the
inorganic chloride test is performed on deliveries to the Krummrich
plant.

Material containing 50 ppm .0f in¢rganic chlorides is usable, but
earlier deliveries, containing perhaps ten times this amount, were
purified at the Krummrich plant as follows: (D, B. Hosmer and C.
Barbre, January 1950).

1. Each container of tin-tetraphenyl received from the Hooker
Company is transferred to a larger Fiberpak contalner where
1t 18 mixed thoroughly.

2. A sample taken from (1) above is tested for its suitability
for use in making Pyranol Np. 1467 by adding approximately
0.130% by weight of T.T.P. to Pyranol No. 1488 which has
been found to be free of chlorides by a previous test, The
resulting pilot batch of Pyranol No. 1476 1s tested for
chloride content by the regular analytical procedure. If
the pilot batch is found to contain less than 0,00001% chlo-
rides, the T.T.P., is approyed for use, I1f the pilot batch
contains more than 0,00001% chlorides, the T.T.P. is set
aside for reprocessing.

3. T.7.P.,which 18 acceptable for use,is tested again before it
is added to a plant batch, by making a second pilot batch from

MONS 046127
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IX. SPECIFICATIONS AND TEST METHQDS, contd.

Specifications for Tin-tetrapheny}, contd.

2. contd. .
the T.T.P. to be used and a sample of Pyranol No. 1488 from
the plant batch. .

Our procedure for purifying T.T.P. consists of washing a
monochlorbenzene solution of contaminated T.T.P. with city
water followed by recovery of the T,T.P. by recrystalliza-
tion. (See report on Job 11$-1740 Refining of T.T.P. by

L. A. Hertling., A copy of this report is to be sent to you
under separate cover),

This treatment diminishes the inorganic chloride content to about
"5 - 10 ppm.

A sample of suitable T.T.P. was sent from the Krummrich plant to
Ruabon in January 1950,

C6HS.O.CH2.CH.OCH2
Supplier's specification (8hell)
Bpoxy content 98% w/w minimum

Colour, Hazen Pt. Co. standard 30 max.

Sp. Gr. 20/20 °C. 1,105 - 1.115

Total chlorine as C1' 40 ppm max.

Note: A bateh showing 0.68% total chlorine gave bad results in
use, Another sample showed 0.25%, but only 0.75 ppm inorganic

chloride. Another again shdwed 0.85% total chlorine, but only
1.50 ppm inorganic chlorides.

MONS 046128
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Specifi-
. cation

1X. SPECIFICATIONS AND TEST METHODS, contd.
Specifications_of Trichloro benzene, (Raw Material)

(Pyranol 1478 GEC)

Specification H 5228222

PROPERTY SPECIFICATIONS METHOD NUMBER
Appearance and Colour Colourless mobile liquid 10,105-53
APHA 10 max,

Condition Clear 10,105-53
Acid number 0.014 max, 10,087-53
8p.0r. 15.5/15.5°C. 1,460 to 1.477: 10,106-53
Inorganic chlorides 0.000010§ max. 10,195-40
Viscosity, 100°F. 8SUS 28 - 32 10,086-40
Dielectric 8trength,25°C.30 K.V. 10,122-40
Refractiv index 25°C, 1.5680 tp 1.5715 10,125-40
Distillation range 10,108-42

1lst drop 205,.0 min.

5% 210.0 min.

508 ~ 213.0 min.

90% 215.0 max.
Crystalliz.. point 10.0°C. max. 10,101-53
HaO 0.0075% max. 10,620-41

Corrosion test

6 hours at 210°C.
Change in weight nil 10,126-53
Acidity after

heating 0.014 max.

Inorganic chlor-
ides after heating 0,000010 max,
Condition clear MONS 046129
colour 200 APHA max.

Specially processed material to make it suitable for electric grades.
See also the finished product specifications for Pyranol 1478, page 35
Section IX, below.
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Specifi-
cation
IX. SPRCIFICATIONS AND TEST IIETHQDS. contd.

Chemical Formula: Mixture
Sample for Analysis: 3 x 5 pt, Amber Bottles

UNCLASSIFIED SPECIFICATIONS
Routine Tests

PROPERTY S!ECI!'ICATION METHOD NUMBER
Color APHA 15, max. 10,105-53
Condition Clear 10,105-53
8p. or. at 15.5/15.5°C. 1.510-1.522 . 10,114-53
Acidity (mg. KOH/g.) 0.014, max. 10,109-53
Moisture (HeO) 75 ppm., max. 10,620-53
Refragtive Index at 25°C. 1.5775-1.5790 10,125-53
Free Ghlorides 0.10 ppm., max. 10,118-53
Crystallizing Point -15°C., or lower 12,035-53
Last Crystal Point 0°C., max, 12,033-53
Dieleotric Strength at 25°C. 30 KV, min, 11,605-54
Distillation Range (ASTM D-850, 10,108-52

Modified) )

First Drop 210°C., min.

5% by Volume 215°C., min,

65% by Volume 228°., min.

90% by Volume © 255°C,, max.

95% by Volume 265°C., max.

Dry Point - 278°C., max.

Corrosion Test, & hrs.at 210°C, 10,126-53

with bright aluminum foil
Change in weight of Al 0.08%

Color APHA 100, max.
Condition Clear
Acidity (mg. KOH/g.) 0.014, max.
Pree Chlorides 0.10 ppm., max,
Chemical Composition 12,036-53
Trichlorobenzene 58,54, min.

1,2,3,4 Tetrachlorobenzene 26.0-29.0%
1,2,4,5 Tetrachlorobenzene 3.0% max.
Pentachlorobenzene 4.5% max.

General Tests (made only on request)
Pire Point’ §one to Boiling Pt. 10,123-53

General Information .
Dielectric Constant $.8 - 5.1

1000 cycles, 100°C. : - MONS 046130
Viscosity at 100°F. 28-32 sSUS
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IX. SPECIPICATIONS AND TEST MJTHODS, contd.

Comments on Raw Materials.

Diphenyl

See the comments under "Excess Colour", page 10, Section VII,
above, Anniston report 171-1077 2883 discusses the use of
Dow's "Tarophen' as raw mgterial,

Chlorine.,

8ee the comments on the use of dilute chlorine on page 2,
Section VI, above, and on possible impurities in the chlorine
on page 10, Section VII.

See alsc MCC research report 117-790, 2673, December 10, 1951,
mentioned on page 25 Secticn VII, above.

The suggested possible formation of traces of chlorphenols by
air dilution is mentioned on page 10, Section VII.

At one time the chlorine gas was filtered, but this seems
unnecessary in view of the use of iron as & catalyst in the
chlorinator,

Trichlorobengzene. )

The Krummrich plant laboratory, February 26, 1951, gave a
limited approval of a French ssmple of trichlorobenzene sub-
mitted by MCL.

Copies of the following reports, ooncerning the suitability
of trichlorobenzene supplips have been sent to MCL, May 7,
1948,

"A Method of Determining the Stability of Trichloro-
benzene" 117-1987, Munch and Ashworth, April 25, 1948

"Trichiorcbenzene and Pyranol 1467 (Infrared Section)"
117-1987, Part I, Sheyman, February 23, 1950,

"Tentative Amendment to the Plant Process on TCB"
117-2032, Hubbard and Steahly, February 26, 1948,

MONS 046131
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IX - 9
Specifi-
cations

Comments on Raw Materials, contd.

Trichlorobenzene, contd.
On November 3, 1950, Dr. J¢nkins,in reply to a request for
information on history of trouble with the chloride limit,
stated that TCB, made at the Krummrich plant around 1948,

had shown poor stability, and the cause had been found to

be shortage of catalyst in the chlorination stage of manu-
facture of the TCB.

MCL examination of samples
Progress reports

347E

3558
and 416A

50/175/2 Nov.50
51/16/1 Jan.51
50/193/1 Nov.50
52/19/1 ' Mar.52

_ 52/1/9 ete.Nov.52

of TCB is discussed in Research

(unsatisfactory on electrical tests).
examination of research samples
examination of Prodelec Co. sample
French TTB sample failed on tests
but gave passable Pyroclor.

I.C.I. sample satisfactory except

on chlorides. Attapulgus earth
treatment did not correct it.

The following samples, representing raw materials, have been
sent to MCL at various times

Attapulgus Rarth

T1n~Tetrupheﬂ}1

August 23, 1949

January 9, 1950
(Dec.13, 1952)

Benzene as used for making diphenyl

at Anniston January 7, 1948
Diphenyl as made at Anniston January 7, 1948
Trichlorobenzene December 13, 1950

Sample G-4072 of Diphenyl

0-4073 of Santowax R sent from Anniston
(distilled highbollers) >-- to Ruabon
G-407h4 of bottoms of diphenyl October 13, 1947

still(crude highboilers)

Repeated as I-146-C
I-146-B}- - ~ January 25, 1949

1-146-D

MONS 046132
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IX, SPECIFICATIONS AND TEST NETHODS, contd.

Comments on Raw Materials, contd.

Trichlorobenze, contd.

A letter from Mr. Ellenbyrg, July 14, 1947, discusses the use
of higher grade benzene for making TCB, also the quality of
bought dichlorobenzene uded as raw material,

A Krummrich plant report, September 23, 1947, discusses the
stabilization of TCB by heating and by treatment with Atta-
pulgus Earth.

A MCC teletype message, July 13, 1954, is on file, questioning
the chloride content of butyl acetate.

MONS 046133
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IX., SPECIFICATIONS AND TEST lquODS. contd,

Specifications for Finished Goods - Aroclor 1142 Crude, Commercial

ISSUED DEC 21
sruunnnns n!rtllntlf

S, Krummrich Planmt

cooewo. 286 VOIS, === 206¢ 1040-130-04-11-03/09
nang AROCLOR 1142 CRUDE, COMMERCIAL
cuamicaL ronuuLa _Mixture woL. wy. ===
1/6/%2 (Annipyon) 1 qt. Bottle ({Anniston)

trlc“‘?c.:#oz.s.or%wm_n-o. W00 == a2 x 16 oz. w'?;ngﬁuﬂ"
)

UNCLASSIPIED SPRCIFPICATIORS

Routine Teatp ,
Eroperty £pecification Method Nupber
Anniaton  MOK
Appearance and Color Brown to black -—— 10,084-53
bily 1liquid
Specific Gravity 25°/15.5°C 1.388-1.397 14-49-5% 10,114-53
Acid Number (mg. KOH/g.) 0.7, max. 14-46-54 10,087-53

P it S ———-.o- me cnmemw—-

RESTRICTED SPECIFICATIONS

Acid Number of tho orude, which is stored in non-lacquered metal con-
tainers sheall be 0.2 mg. XOH/g. max.

LY PR LY T PTH

BXTERNAL SPECIFICATIONS
Kone

MONS 046134
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cations

IX. SPECIFICATIONS AND TEST !EEEOD , contd,

Specifications for Finished Goods - Aroclor 1148

ISSUED APR 11 1985
STANDARDS groanve=--

PROGUCT codR J’MW IKW-—‘
246 - 1040-140-04/11=03/09

PROOVCY ) tyre
48
PROODUET aeme} e
CHEMICTAL PORAMUL A
MoL WY,
Mixture o=
' ]
Sales
TOFTRTISES RS OF Tm TR LE FOR ANALTIG
J1/38/%0 2236 oz, W, M, Bottlen
UNCLASSIFIED SPECIFICATIONS
Bovtine Tegto
Lropesty Sveqification Nupb
uax Anniston
Appearance 0Oily 1liquid 10,084 -
Color - Brown to black 10,084  ~--
Specific Gravity at 1.410-1.420 10,114 14=4.52
Bhs.50c . ’
Ac1d Numbter (mg. KOH/g.) 0.7, max. 10,087  14-32-54

RESTRICTED SPECIFICATIONS

Acid Number of the orude which is .::oud in non-lacquered metal con-
tainers shall be 0.2 mg. XOH/g., .

MONS 046135
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1ssuep DEC 21 1954

STANDARDS PEP
AR IX - 13
.,,"" S. Krummeich ::5.. J Specifi-
e cations

——

IX. SPECIFICATIONS AND TEST MOD » contd.

e

Specifications for Finished Goods - Aroclor 1154 Crude, Commercial

coor wo. 246 oRNTITY "= cobe 1040-160-0K/11-03/09
wawg ___AROCLOR 1154 CRUDR, COMMERCIAL
A a _Mixture woL. wy, ==
sweenszors  1/2/41 (Annipton) saeLz rom 1 @t Bottle (Anniston)

SPECIFICATIONS W_ MPG. JOB__TS  ANALYSS

UNCLASSIFIED SPECIFICATIONS

Boutine Testp
Eroperty Specification Method Nupber
' Annipton ¥OX
Appearance and Color own to black 10,084-53
viscous liquid =
Specific Gravity 65°/15.5°C 1.500-1.510 18-49-54 10,114-53
Acid Number (mg. KOH/g.) 0.7, wax. 14-46-5%  10,087-53

-

RESTRICTED SPECIFICATIONS

Acid Kumber of the orude, which Ls stored in non-lacquered metal con-
tainers shall be 0.2 mg. KOH/g., max.

EXTERNAL SPECIFICATIONS
None

MONS 046136
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. STAKCAKDS BEPARTMENT

Specifi-
W, G. Keummnch Plant cations
L —

IX. SPECIFICATIONS AND TEST MOD » contd.

Specifications for Finished Goods - Aroclor 1160 Crude, Commercial

Cootho, 246 Voaniry " SALES 1040-,170-04/11-03/09

wamg __AROCLOR 1160 CRUDE, COMMERCIAL

AL romwura ___Mixture woL. wr. ="

weanseors 1/6/%2 (Ann%,-to:l) sarLe ron 1 PE: o8N (Anniston)
sracimcanionsor21/18/80 QLIRS e 2 x 16 °"("l' Bottles

UNCLASSIFIED SPECIFICATIONS

Boutine Tests
Zroparty ) Specification Method Nugber
Annipton NOK
Appearance and Color Eom to black - 10,084-53
scous sticky
88
Specific Oravity 90°/15.5°C 1.558-1.572 13-89-5%  10,114-53
Acid Number (mg. KOH/g.) 0.7, max. 14-36-54  10,087-53

RESTRICTED SPECIFICATIONS

Acid Number of the crude, whioh is stored in non-lacquered metal con-
tainers shall be 0.2 mg. KOH/g., max.

EXTERNAL SPECIPICATIONS

MONS 046137



IX. SPECIFICATIONS AND TEST METHODS, contd.

Specifications for Pinished Goods - Aroclor 1162

' PRODUCY cODR | wivHOD TORNTITY
246

IX - 15
Specifi-
cations

ISSUED apk 17 1955
SLANMIIS DePARTMERL

6. Krummrich Plant

8y.

PROODVEY ?H nawe)
AROCLOR 1162

SAURS coDR
oo ;‘ 1040-180-04/11-03
TYPR

PROBUCT [UReRIoRl name) vyrx

CHIBMICAL PRAMVL A

Mixture

JOB M. QAMPLE POR ANALYSIE
11/18/48 ] ——— I 2 x 16 oz. W. M. Bottles

UNCLASSIFIED SPECIFICATIONS

Boutins Tepte

Lroperty : Sppeification
Appearance Vigoous liquid
Color Brown to black
853?{§§2'3'°v£ty at 1.577-1.587
Acid No. (mg. XOH/g.) 0.7, max.

RESTRICTED SPECIPICATIONS

Nethog Nugber
10,084
10,084
10,114

10,087

Acid Number of the orude which 1s stored in non-lacquered metal con-

tainers shall be 0.2 mg. KOH/g., wax.

MONS 046138
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IX. SPECIFICATIONS AND TEST MBTHODS, contad.

Specifications_for_Crude Solid Aroclors (Finished Products)

Method
1168 1169 2565 4065 5060 Number

Appearance Gray to | Grey to | Black Black Blaock 10,084-40
and black black byittle | brittle | brittle

IColour cryst. eryst. resin resin resin

powder | powder

Acid
umber ——- [ 0.3 - - 10,870-40
to
1,0
Hold Point 145 225 : 10,127-40
°c. to to —— - —_——
165 250
ASTM 66.0 66.0 110.0
\SOftonins I _ - to to to 10,085-40
Point 72.0 72.0 115.0
.,
C.

MONS 046139
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cations

1X. SPECIFICATIONS AND TEST METHODS, oontd.

Specifications for Pinished Goodp - Montars 3 and 4

ISSUED PR 17 955
summ DEPARTMENT

Wm. G, Krumenrich Plant

PROOUET copn WETHOG TORNTITY SaLEs coos .’\
246 -— hd
rnowcv’mcml VPR
¥ L}
PRODUCT ol name } TYrR
CHEMICAL FORMUL A .
woL &Y.
Mixture | __~o=-
use
Sales
] or WROAL. OO W SMAPLE FOR ANALYSIS
~=e 2K 16 oz. W. M. Bottles
UNTLASSIFIED SPECIFICATIONS
Boatine Teate
Iroperty Sppeification Method Numbep
Appearance: Blpok solid 11,321
*Montar 3 6405-003-04-03/09
Mor:tar 6405-004-04203/09
SENERAL INFORMATION
Phveica) Propertiss (typical valpes) Montar 3 Mentar 3
Softening Point 120-170°¢C 140-200°C
Acidity Slightly basic Slightly basic
Chlorine Content 50-52% 54-56%
Ca0 5-10% 5-10%
Fe 0.3-0.6% 0.5-1.0%

MONS 046140
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IX - 18
Specifi-
cations

Specifications for Pinished Qoods - Aroclor 1242 (pyranol 1499)

PRODUCT METHOD

COOEK NO. L__wnmrv ==
AROCLOR 1242 (PYRANOL 1499)

SALES
coo

NAME

CHEMICAL FORMUL A

SUPERSEOKS SPRCIAL
SPECIFICATIONS or_mm_ MPO, JOB .=

Mixture woL. T, o=

ANALYBE 3 X 5 pt.

1040-240-04/11-03/09
ISSUED FEg 14 1955
aflﬂﬁllﬂs .f"ﬂ’lflf

remmrich Plaat

Amber Bottles

UNCLASSIPIED SPECIFICATIONS

Routing Tostp
Eroperty Sppeification
Color APHA 100, max.
Condition Clpar :
Specific Oravlty l? 25/15.5°C 1.§81-1.392
Aotaity ( ?H (& 10, .
Moisture BI BPAX .
Rotrlotivo Indox at 25°C -1.6265
Pree Chlorides 0 pom., WAX.
Pour Point 1 °C or lower
Dielectric Constant

1000 cycles, 100°C K.7-4.9

and 0.1" gap

Corrosion Test, 6 hrs. nt 210°C
with bright aluminum fotl

Change in weight of Al

Color

Condition

Acidity (mg XOH/g.)

Free Chlorides 0.10 ppm., max.

QOspersl Tepts (wade only on request)

Dieleotric Strength at 25°C 35 K.V., win.

Sulfates

Fire Point

Viscosity at 100°F 82 92 8U.

Di;;illltion Range (ASTM D-20, cozsaetoa
1 2

C, min.
90% 366°C, max.

Roliltivity at 1oo°c
500 VDC

(over)

500 x 10° ohm-om., min.

Method Number
WK Annipton

10,088-53 14-44-54
10,084-5
10,114-53 14-49-54
10,087-53 ln-be-sl
10,620-53 14-53-
10,125-53 14~
10,118-53 13- e-sb
10,115-53 14-47-54

11,608-5% 134-36-54
11,604-54 13-35-54
10,126-53 13-55-54

11,605-5 e -
12,169-5

10,123-53 14-28-54
10.086-5h 18-4-52
10,117-5% 14-31-54

MONS 046141
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IX. SPRCIFICATIONS AND TEST METHODS, contd.

Specifications for Finished Goods - Aroclor 1242 (Pyranol 1499) contd.

GENERAL INFORMATION
Specific Heat at 25°C. 0.30

Coefficient of Expansion 0.00068 eo/cc/°C.
(25 - 65°C.)

Fixed Chlorine 41,5 - 42,5 %

NOTE: Mr. Harden, August 1950, reporting on his visit to the
Anniston plant, gave a run of test results on Aroclor 1242

MONS 046142
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IX. . SPECIFICATIONS AND TEST METHODS, contd.

- Aroclor 1248  1SSUED SEP 9 1954
Specifications for Pinished Goods - Aroclor STANDARDS YEPARTHENT

Wm. . Krummrich Plant

Cooewo, QU6 Wouavay __ === cove 1040-260-04 /3 fZp5——— + —
wave _____Aroclop 1248
CHEMICAL FORMULA Mixture wor. wr. ==Dielectric OGrade
Material - 3 x 5 pt. Amber Bottles
sreciricamionsor_8/22/81  QLETG_ <t ivmunaotAll other uses - 3 x 16 or.
UNCLASSIFIED SPECIPICATIONS
Boutine Tepts
Broperty Seeciflcation Method Number
Appearence and Color Colorless to 1light yel.- 10,084.-53
green 1liquid; APHA 100,
max.
Condition Clear 10,084-53
Specific Gravity 65/15.5°C 1.%05-1.815 10,11%-53
Ac1d Number (mg. KOH/gram) 0.010 mg., mex. 10,087-53
Moisture (HzO) 35 ppm, max. 10,620-53
Viscosity at 54.4°C (Sus) 73-80 seconds 10,086-53
48 - ecty e (as Pyranol 1%98) shall
nee e following & onal sppciTications:
Refractive Index at 25°C .6285-.1.6305 10,125-53
Inorganic (free) Chlorides .10 ppm, max. 10,118-53
Pour Point °C, max. 10,115-53
Dielectric Constent at 100°C - §,5-%.7 11,608-54
1000 cps
Resistivity at 100°C, ohm-cm x 500 11,607-54
10° ainimum at 500 V-DC, 0.1
"“p“
Qorresion Stability Jept 10,126-53

(After s sample containing one gram of sluminum foll, 0.003" thick,
is heated for 6 hours at 210°C with Aroclor, the aluminum must not
show corrosion by change of appearsnce or weight and the sample shall
oonform to the following requi nts ):

MONS 046143
Corrosion of Aluminum Foil None 10,126-53

(over)
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Specifi..
Calivus

IX. SPECIFICATIONS AND TEST METHODS, contd,

Specifications for Finished Goods - Aroclor 1248, contd.

The Aroclor used in the corrosign test should meet the following
specifications after the test:

Acid Number (mg. KOH/gram) 0.010 mg., max. 10,087-53
Inorganic (free) Chlorides 0,10 ppm. max, 10,118-53
Color APHA 150, max, 10,084-53
Condition Clear 10,084%-53

General Tests (for Dielectric Grade Material only - to be run on
request ):

Sulfates None 12,169-54
Distilling Range (corrected
for stem and barometric

pressure): 10,117-54

10% Distilled by weight 345°C., min.

90% Distilled by weight 385°C., max,
Fire Point, °C., min. " None to Boiling Point 10,123-53
Dielectric Strength 35 KV, min 10,605-53
at 25°C.

RESTRICTED SPECIFICATIONS

-~

None

EXTERNAL SPECIFICATIONS

None

MONS Ohelé%
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IX - 22
Specifi-~
cations

Specifications for Finished Goods - Aroclor 1254 (Pyranol 1476)

27
Cootwo 286 YWoweo .. tex 1040-280-04/11-03/09
wame ____ AROCLOR 1254 (PYRANOL 1476) ISSUED FEB 14 1955
;lAl‘lMlS DEPARTMENT
cuemcaL rormuLa _Mixture MOL. WY, == 6. Krummrich Plant
w._____________
seaciricatiows or_8/2T/8) _ sveCine === v - g t. Amber Bott
UNCLASSIFIED SPECIFICATIONS
Routine Tests
Property Specification Method Number
WeK Anniston
Color APHA 100, wax. 10,084-53 14-44-54
Condition Clear 10,08%-53 «--
Specific ornvicy g 65/15.5°C  1.495-1.505 10,118-53 14-49-54
Acidity (?g ?H o o1o, max. 10,087-53 14-42-54
Moisture (Ha0 ppm., max. 10,62C-57 1t-53-54
Refractive Index at 25°C 1 6370 1.6390 10,125-53 1)—2
Free Chlorides 0.10 pp-., max. 10,11 -53 1
Pour Point 7-12°C 10,115-53 14-47-54
Dieleotric Constant
1000 ¢ycles, 100'0 - 3.15-4.35 11,608-34 14-36-54
Resistivity at 100 c
500 VDC and 0.1" gap 500 x 10° ohm-¢m., win. 11,604-53 13-35-5%
Corrosion Test, 6 hrs. at 210°C
with bright aluminum foil 10,126-52 14-55-54
Change in weight of Al 0.0%
Color APHA 150, max.
Condition Clear
Acidity (mg KOH/g.) 0.010, max.
Pree Chlorides 0.10 ppm., max.
Qeners) Tests (made only on request)
Dielectric Strength at 25°C 35 K.V., min. 11,605-5 g -—
Sulfates None 12,169-54 ---
Fire Point None 10 123-5 14-28-5%
Viscosity at 210°F A3-38 8U 10,086-54 13-%-52

ms;nnnon Range (ASTM D-20, co ected

-3
ok 373 Z
301 3-396'

(over)

10 117-5§ 14-31-54

MONS 046145
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Specifi-
cations

IX. SPECIFICATIONS AND TEST METHODS, contd.

Specifications for Finished Goods - Aroclor 1254 (Pyranol 1476), contd.

GENERAL INFORMATION

Specific Heat at 25°C.

Coefficient of Expansion
(25-65°c)

Pixed Chlorine

0.27
0.00066 cc/ce’C.

54.5 - 55.5%

...... e

EXTERNAL SPECIFICATIONS
Cornell-Dubilier

Resistivity at 100°C.
(500 VDC and 0.1" gap)

Paint Customers

Specific Gravity at 65/15.5°C.
Acidity (mg KOH/g.)

Color

Moisture (Ha0)

Viscosity at 210°F.

Flash Point

1500 x 10° ohm - em 11,604-54

1.495-1.505 10,114-53
0.010, max. 10,087-53
APHA 100, max, 10,084-53
35 ppm., max. 10,620-53
44.48 sus 10,086-54
None 10,123-53

_———-

HOTE:

Mr. Harden, August 1950, reporting on his visit to the

14-35-54

14-49.54
14-42-54
14-44-54
14-53-54
14-4-52

14-28-54

Anniston plant, gave a ryn of test results on Aroclor 1254,

MONS 046146



IX. SPECIFICATIONS AND TEST METHODS, contd. -

IX - 2%
Specifi-
cations

Specifications for Finished aoogg - Aroclor 1260 (Pyranol 1482)

PRODUCT 2Z6

cooe e, 286 YOTNOS, ee- coor 1040-290-04/11-03/09
wame ___AROCLOR 1260 (PYRANOL 1482) ISSUED FEB 14 1955

e

cusmcaL ronmuLa ___ Nixture

MOL., WY, T2

STANBARDS DEPARYMEWT
Wnm. 6. Krummrich Plamt

SUPERSEDES

saciricaTions or _O/2T/81  anTciAL

“Po, 08 =77

SNILR°" 3 x 5 pt. Amber Bottles

UNCLASSIFIED SPECIFICATIONS

Boutipe Tests
Eroperty Sppeification
Color 150, max.
Condition 1par
Specific Grlvity '§ 90/15.5°C 1. 5;-1.566
Acidity ( 018, max.
Noisture :0 35 pi l-. max.
Viscosity at 210°F Te-T7

The Aroclor 1260 Dielectmic Grade
the following additional specifications:

Refractive Index at 25°C 1.-5&55-1 6AT70

Free Chlorides 0.10 gpn.. max.

Pour Point 25434 °C

m-cuuuon Range (ASTM D-20, Corpected)

Zame Bl
weight °

90% by weight 20 -420°C

Comuon Test, 6 hrs. at 210°C
with bright aluminum foil

Change in weight of Al 0.
Color A 150, max.
Conditio: Clear

0.01%, max.

Aoidit{ KOB/g.)
Free Chlorides 0.10 ppm., max.

MONS 046147

Method Number
WK Anaiston

10,084-53 14-84-54
10,084-53 ~--

10,114-53 14-49-54
10,087-53 14-42-54
10,620-5) 14-53-54
10,086-54 14-§-52

terial (as Pyranol 1482) shall ieet

10,125-53 14-34-54
10,118-53 13-48-5%
10,115-53 13-47-54
10,117-58 14-31-54

10,126-53 11-535-34

(over)
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Specifi-
N cations

IX. SPECIFICATIONS AND TEST HETHQD » contd.

Specifications for Finished Goods - Aroclor 1260 (Pyranol 1482) contd.

General Tests (made only on requept)

Dielectric Strength at 50°C., 30 x.v.,gmn. 11,605-53 ---
Resistivity at 100°C. 500 x 10° ohm-cm.,min. 11,607-53 14-35-54
500 VDC and 0.1" gap

Pire Point : 350°C., min, 10,123-53 14-28-54
Pixed Chlorine 59.5 - 60.5% 10,088-53 14-13-54

GBNERAL INFORMATION

Dielectric Constant 3.6 -3.8 11,608-54 14236-54
1000 cycles, 100°C.

Evaporation Loss after 0.2§, max. 10,116-53 14-32-54
6 hours at 100°C. .

Stability test - after 30 No Qliberation of c——— P,
days at 100°C. in glass chlprine or chlorides

sealed in air.

MONS 046148



IX.

SPECIFICATIONS AND TEST MET&OD , contd,

Specifications for Finished Goods - Aroclor 1262

PRODUCY CODR

METHOD IDENTITY

IX - 26
Specifi-
cations

ISSUED app 3y ,

5%
s’l“ﬁ‘lns 'f"ﬂl“fﬂf
™. 6. Krummrich Plant

SALRS cODR
1040-300-04/11-03

y [ A

PROQUCY aome )} T TveR
AROCLOR 1262

PROOUCT name) e

CHEMCAL FOMMUL A

Mixture

8/22/41

-——

Sales

1=

POR ANALYIIS

UNCLASSIFIED SPECIFICATIONS

Beugine Tepts
Excperty
Appearance

Color

SPeolric Gravity at

90/15.5°C

Acid No. (mg. KOH/g.)
Viscosity at 210°F

Saners: Jnformation
Pour Point (ASTM)

Distilling Range
Total Chlorine

Syggitic ngvxty

t coeff

Specification

Viscous 1liquid
Am 150, max.
1,577-1.587

0,014, max.
864-100 sus

26 oz, W. M. Bottles

-

J4-38°C
390-425°C
61.5-62.5%
0,001/°C

MONS

10,084
10,084
10,114

10,087
10,086

046149
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Specifi-
cations

IX. SPECIPICATIONS AND TEST METHODS, contd.

Specifications for Pinished Goods - Aroclor 1260 - 10% Toluol

PROOUCY coRR WERTHOD IDENTINY SALES CODK

l 46 ——— ____11040-295-04/11-03

PRODUCT wame) i TIPSR

AROS 260 - 10% TOLUOL | ISSUED AP 11 1955

By} i ¥ 7 STANUARDS DEPARTMENT
'M- K ich Plont

CNEBNCAL POAMUL A By,
\—

Mixture

. PECAL JOR MO SAMPLE FOR ANALYNS
11/18/40 I === | 2226 oz, W, M, Bottlea

UNCLASSIFIED SPECIFICATIONS

Houtine Teste

Rroperty : Specification Method Numbep
Appearance Syrupy liquid 10,08%

Color Amber 10,084
Composition: 10,194
Aroclor 1260 90.5-89.5%

Toluol - 9.5-10.5%

L L T Ty

GENERAL INFORMATION

e ~ 0
Specific Gravity at 90/15.5°C 1.555-1.566
Specific Gravity t coeff. (75-130°C) 0.001/°C
Ehypdeal Properties - Toluol
Specific Gravity at 15.5/15.5°C 0.870
Speoifioc Oravity t coeff. (15-36°C) 0.00089/°C
Ehvaical Properties - 1260 Toluol Mix MONS 046150

Specific Oravity at 30/15.5°C 1.475-1.495



ISSUED app 1y 145 IX - 28

L) 5
STAliGARDS p : Specifi-
Wm. 6. Knmjrp.g‘b”pt::ﬂ cations

: ' B
IX. SPECIFICATIONS AND TEST METHODS, contd.

Specifications for Finished oood* - Aroclor 1262 - 10% Toluol

PROOGUCT CODE | WEVHOD TORN N TV SALES CODT
246 fted — 1040-310-04/11-03
PROOUCT (Trade name) ' Tvre

mﬂ%@ ;agg - 10% TOLUOL
rROSVEY A=y TYeR

CN:CAL ﬁnm. A
Mixture

loe®d.. .

mmrm-TuT..—pr—nTm;m Sales
7/1/%0 e 25 16 oz. W, M. Bottles

UNCLASSIFIED SPECIFICATIONS

Bentins Jests
Ercpaxty | §eecificetion Methoed Nunber
Appearance Syrupy liquid 10,08%
Color Amber . 10,084
Composition: 10,19%
Aroclor 1262 90.5-89.5%
Toluol - 9.5-10.5%

GENERAL INFORMATION

Specific Gravity at 90/15.5°C 1.577-1.587
Specific Gravity t coefrf. (85+130°C) 0.001/°C
Ehysioal Properties - Toluol

Specific Gravity at 15.5/15.5"C 0.870
Speoific Gravity t coeff. 0.00089/°C
Ihysdsal Propsrtles - 1262 Tolpol Mix

Specific Orayity at ¥0/15.5°C 1.497-1.516

MONS 046151



IX - 29
. : Specifi- {
cations .

IX. SPECIFICATIONS AND TEST ME’Ql_Qpﬁ, contd,

Sp tions for Pinished Goods - Aroclor 1254 - 10% Secondary
2oifioabion Butyl Acetate

ISSUED

R 10 19
STANNARDS g5y, 50
EPAR
. ey
PRODUCY coDR WEVHOD BRNTITE GALEe Goni
246 === - 0 -
PRODUCT (Trle nmme) 7 TYeR
FRODUCY [Chamisal name) Tres

——AROCLOR 3264 - 0% SECONDARY BUTYL ACETATR

CHEMICAL FORMUL A

Mixture moL wr.
=
PPN, 8 N, | 8 POR ANALY SIS M
_New === X 16 oz. W. M. Bottles i
UNCLASSIFIED SPECIFICATIONS AND INFORMATION ;
Boutine Tests I
Eroperty Seecification Hethod Nusber
Color APHA 200, wmax. 12,215-54
Composition: - ‘ 12,208-54
Aroclor 1254 90.0-91.0%
Secondary Butyl Acetats 9.0-10.0%
Seneral Information
"{;;%’:: gg,a,;étg.gf Aroclor %:383;; )585 (onanges
“Butyl Aoetare st 25715 800" °0.866
Specific Gravity Range of 1.823-1.049

Mixture at 29/15.5°C

MUNS 046152



Ix - 3
Specifi-
SIECTPICA’ contd. cations
Specifications for Finished Goods - Riakilled Solid Aroclors
—
1268 1269 1270 1271 M6s 5860 Kethod No.
white to yellow white to grey or white practically white clear light yellow [ clear light yellow y
fppnnnec and Colour erystalline ight yellow erystalline iight flurty brittle resin drittle resin 10,08%-%0
powder erystalline powder Ppowder powder 1.5 BPA  (mex.) 2.0 NPA (max.)
i
Hold Point °C. 135 to 160 225 to 255 285 to 300 10,127-M0
Acid Fo. 0.05 0,035 0.05 10,087-%¢
ng. Be0H/g. (mx.)
- ~
Colour, ?’ 1n_toluens 80 APEA 80 APEA 10,579-%1
max.)
Noisture § (max.) 0.50 10,577-%1
Melting Potnt *¢. (amin). 308 10,578-81
Poreign Odour Fone to pass 10,510-80
Total Chlerine § 69.5 to 70.5 59.0 to 60.6 10,088-30
Softening Point 8. 100.0 to 105.5 10,085-%0
Viscosity Saybolt 160 to 210 10,086-%0
Seconds at ¢, 130°
Crystallintty 10,089-%0
Mr. Harden, August 1350, reporting on his visit to
the Anniston plant, gave a run of test results on 5460 MONS 046153




IX - 31

Specifi-
* cations
IX. SPECIFICATIONS AND TEST ODS, contd.
Specifications for Finished Good$ - 60% Aroclor 1260 - 40%
Trichlorobenzene ranol 146 ISSUED JaAN 28 1958
STAKDARDS IEPA’T"EIT
Wm C. ¥
tooese. A=2M6  Vouwny _== €65e" 1050-100-12¢03
wawe 60% AROCLOR 1260 - 40 TRICHLORCBENZENE (PYRANOL 1A67)
Chemical Formula - Mixture Mol, Wt, —Sececcccaws
Supersedes Special Samples for
Speoifioation of 8-27-541 Mfg. Job _---- Analysis 3 x 5 pt. amber
bottles
UNCLASSIFIED SPECIFICATIONS
Boutine Tests
Property ‘ §pecification thod Numb
Color PHA 150, max. 10,08%-53
Condition lear 10,084-53
85;0;;10 Gruvity at .560-1.568 10,11%-53
Aclaity (mg ?H/g .) 018, max. 10,087-53
Moisture (HeO O ppm., wWax. 10,620-53
Refractive Index at 25°C .6137-1.6147 10,12 53
Free Chlorides .10 ppm., max. 10,118~
Dielectric Strength 5 KV, min. 11,605« g
Resistivity at 1 o'c 00 x 10® ohm-om., min. 10,60
500 VDC and 0.1" gap
Viscosity at 100°F 2-?6 sus 10,086-54
Pour Point +32 10,115-53
Tin Tetraphenyl ¢.115—0 13?% by wt. 11,533-53
Digtillation Range: (ASTM D-20, comotod 10,11 7=-54
Pirst Drop 00° c, wax.
Below 270°C
90% by wt. 95-!15‘0
corrouon Test, 6 hrs. at 210°C 10,126-53
with dbright aluminum foll
Change in weight of Al .0%
Color PHA 200, max.
Condition lear
Acidity (mg KOH/g.) .014, max.

Free Chlorides .0 ppm., max. MONS 046154



IX - 32

Specifi-
' ' cations
IX. SPECIFICATIONS AND TEST MOD , contd,
Specifications for Finished Goods - 60% Aroclor 1260 - 40%
Trichlorobenzene (Pyranol 1467),contd.
GENERAL TESTS (made only on request)
Dielectric Constant 3.7-%.0 10,608-54
1000 oycles, 100°C.
Fixed Chlorine 59.1% min. 10,088-53
Fire Point None t¢ Boiling Point 10,123-53
Arc Formed Combustible
Gases 1.0%, nax, 10,711-
Electrical Stability
(Aged 96 hours at 10,121-54
100°C.covered jar,
15% air),

Decrease in resistivity 10§ max.

Analysis of each 10 ml. fraction

of a fractional distillation
Chlorine/Hydrogen mtio\

Arc Formed Combustiblel ‘1, min.

Qases ) 1.5% max,

GENBRAL INFORMATION
Dislectric Constant

1000 cycles, 25°C. D - 4,3

Inerteen PPO-TCB has the same ppecification as Pyranol 1467, but
1t contains 0.20% of glycidyl phenyl ether instead of 0.125% of tin-
tetraphenyl.

The fire point is reported every time for Inerteen PPO-TCB.

MONS 046155
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Specifi-
. cations

IX. SPECIFICATIONS AND TEST ODS, contd,

Specifications for Minished Goods - 45% Aroclor 1260
5% _Tri-Tetrachlorobenzene Biendl (Pyranol 1470) ISSUED Jan i 1yss
STANBARDS DEPARTMENT

Wm. 6. Krummrich Plent

PRODUCT METHOD SALRS
cooxno. A=R46 __womwmivy == coox 1050-110-13-

wawg 5% AROCLOR 1260 - 55% TR1-TETRACHLORCBENZENE BLEND (PYRANOL 1470)

AP a__Mixture woL. wy, ="

seeciricaTions or _New PG, J08, "7 AwmLvms o 3 X 5 pt. Amber Bottles

UNCLASSIFPIED SPECIFICATIONS

Beutine Tepts
Eroperty Spegification Method Nusber
Color APHA 150, wmax. 10,084-53
Condition Clear 10,084-53
8{;0;;1; oravity at 1.563-1.571 10,114-53
Aciaity (Tg ?n/g.) 0.014, max. 10,087-53
Moisture (HeO 30 ppm., max. 10 620-53
Refractive Index at 25°C 1.6075-1.6085 10,125=53
Free Chlorides 0.10 ppm., wax. 10,118-53
Dielectric Strength at 25°C 3% K.V., min. 11,6055
Resistivity at 100°C, 500 100 x 10° ohm-om., min. 10, 60&-‘3
VDC and 0.1" P~
Viscosity at 100°F = 31-05 SUS 10,086-54
Pour Point -§4°C 10,115-53
Tin Tetraphenyl 0. 115-0 1351 by wt. 11,533-53
Distillation Range: (ASTM D-30, comeeoa) 10,117-54

First Drop 210°C, min.

35% by volume 210—2 6°c

25’ by volume 230—

5% by volume oo'

90% by volume 395-!15'0
Corrosion Test, 6 hrs. at 10,126-53
?10 C with bright aluminum

o1

Change in weight of Al 0.0%

Color APHA 200, max.

Condition Clear

Acidity (mg KOR/g.) 0.01%, max.

.Free Chlorides 5.0 ppm., max.

(over) MONS 046156
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Specifi-
' cations
IX. SPECIFICATIONS AND TEST METHODS, contd.
Specifications for Finished Goods - 45% Aroclor 1260 -
558 Tri-Tetrachlorobenzene Blend (Pyranol 1470), contd.
GENERAL TESTS (made only on request)
Dielectric Constant 3.8 - 4,2 10,608-54
1000 cycles, 100°C.
Pixed Chlorine 60,0 - 61.0 10,088-53
Fire Point None to Boiling Point 10,123-53
Arc Formed Combustible Gases [.0% max. 10,711~
Electrical Stability (Aged 96 10,121-54
hours at 100°C. covered jar,
15% air)
Decrease in Reaistivity 10%, max.

GENERAL INFORMATION

Dielectric Constant A5 ~ 4,9
1000 cyclea, 25°C.

-

Inerteen PPO - TICB has the » specification as Pyranol 1470, but
it oontains 0.20% of glycidyl phenyl ether instead of 0.125% of tin-
tetraphenyl.

MONS 046157
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Specifi-
. cations

IX. SPECIFICATIONS AND TEST ME{HODS, contd.

Specifications for Pinished Goods - Trichlorobenzene (Pyranol 1478)

PRODUCT METHOD SALES

ceok wo. _D-233 1DENTITY == —i— GooR 8510-000-05-03
TRICHLOROBENZENE ( PYRANOL 1478) ISSUED JAN 23 1955
e AR ~$TANBARDS BEPARTMENT
AL rommuLa _Mixture* woL. wr, == ¥m. G. Krummrich Plant
)

wacicaromsor B/27/41  wraTioe == AWM~ 3 2 5 pt. Amber Bottles
-

-

UNCLASSIFIED SPECIFICATIONS

Bouine Teots
Rroperty Specification Method Number
Color PHA 15, wax. 10,105-53
Condition lear 10,105-53
S{i;c;%; gx:svny at 1.860-1.477 10,114-53
Aot&u-.y (Tg KQR/g.) ).014, max. 10,109-52
Moisture (He0 5883' »ax. 10,620-53
Refractive Index at 25°C . -1.5715 10,125-53
Free Chlorides . .10 ppm., max. 10,118-53
Crystallizing Point °C, max. 10,107-53
Dielectric Strength ?t 25°C K.V., ntn. 11,605-54
i1stillation Range: (ASTM D850, Modified

Corrected for Stem and Barometric Pressure)

Pirst Drop 5°C, min.

5% by volume -~ 10°C, min.

50% by volume 13°C, min.

by volume 15°C, min.

Corrosion Test, 6 hrs. at 10,126-53
312;0 with dright aluminum

0

Change in weight of Al Q.0%

color PHA 200, max.

Condition lear

Acidity (mg KOR/g.) 014, max.

Free Chlorides .10 ppm., max.
GEIBRAL TESIS (made only on request)
Pire Point gono to Boiling Point 10,123-53
Pixed Chlorine 8.5%, min. 10, 53
GENERAL INFORMATION
Dielectric Constant 3.8 - 4.3

1000 cycles, 100°C, MONS 046158
Viscosity at 100°C. 28 - 32 sus

#This 18 a mixture .of the various isomers of Trichlorobenzene plus



.

ISSUED Jyan 28 19585 IX - 36
. STANDARDS DEPARTHENT Specifi-

. Wm. G, Krummrich Plant cations

Y\__ﬁ

IX, SPECIFICATIONS AND TEST ODS, contd.

Specifications for Finished Qopds - Aroclor 1254
i 25% Trichlorobenzene (Pyranol 1481)

oot A-gh6  WeTwoeo .. 24L% 1050-120-11-03

wawe _T5% AROCLOR 1254 - 25% TRICHLOROBENZENE (PYRANOL 1481)

cuEmMicaL FormuLa _ Mixture woL. WY, ==
SUPERIEDES SPECIAL SAMPLE FOR
sraciricationsor _NAM __ wra.sow == awnaLvms

-

UNCLASSIPIED SPECIFICATIONS

Routine Tepts
Broperty Specification Method Number
Color APHA 150, max. 10,084-53
Condition Clear 10,08%-53
Bgeé;{g Gravity st 1.525-1.535 10.11'& -53
Aclalty (ng K?H/c )] o o1o. max. 10,087-53
Moisture (HaO ppm., max. 10,620-53
Refractive Index at 25°C 1 6205 1.6215 10,125-53
Free Chlorides 0.10 ppm., max. 10,118-5
Dielectric Constant 10 608—5
1000 cycles, 100° ¢ §.1-%.6
Resistivity at 100 c. 500 100 x 109 ohm~om., win. 10,604-54
VDC and 0.1"
Viscosity at 1 70-82 SUS 10,086-54
Pour Point -15°C or lower 10,115-83
Corrosion Test, 6 hrs. at 10,126-53
210;0 with bright aluminum
fol
Change in weight 0.0%
Color APBA 200, wmax.
Condition Clear
Acidity (mg KOH/g.) 0.010, max.
Free Chlorides 0.10 ppm., max.
QENEBAL TESTS (made only on »equest)
Fire Point None to Bol}ing Point 10.12)-53
Distillation Range: (ASTN n-ao Comctod 10,117-5
1st Drop 5 C. uwin.
Below 270°0 38
90% 0-395 ¢
SENERAL INPORMATION MONS 046159

Pixed Chlorine 55.5%, min.
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Specifi-

-t cations

IX. SPECIFICATIONS AND TEST METHODS, contd ISSUED yun ¢ 4
: ’ : STANDARD 58

o & S Deinalugny
Specifications for Finished Gopds - 60% Aroclor 12%
40% Trichlorobenzene

proovCt (Trade name) Tres PRODUCY coDB
PYRANOL 1488 A-246

PropveT (Chemical name] M Tveu WEYHOD IORNTITY
60% AROCLOR 1260 - 40% TRICHLOROBENZENE ~—-

CHEMICAL FORMUL & SALES COOR,

. 10;0-120-11-0:
Mixture .

Sales

mvm?—ri—m—;n—lmmm-.
— Bl21/m1 o= 2 X 5 pt. Amber Bottles
UNCLASSIFIED SPECIPICATIONS
Boutine Tosts
Proverty Specification Method Number
Color : APHA 150, max. 10,084-53
Condition . Clear 10,084-53
S;{;oéﬁg Oravity at 1.560-1.568 10,114-53
Aclaity ('?9 x?x-x/;. 0.01%, max. 10,087-53
Moisture (Hz0 35 ppm., max. 10,620-53
Refractive Index at 25°C 1.6137-1.6147 10,125-53
Free Chlorides . 0.10 ppm., max. 10,118-53
Dielectric Strength at 25°C 35 KV, min. 11.60;-53
Resistivity at 100°C 100 x 10® ohm-cm., min. 10,604-54

500 VDC and 0.1" gap"
Viscosity at 100°F 52-?6 Sus 10,086-54
Pour Point -32°C, max. 10,115-53
Distillation Range (ASTM D-20, corrected) 10,117-5b

First Drop 200°C, min.

Below 270°C 0%, max.

90% by wt. 395-415°C
Corrosion Test, 6 hrs. at 210°¢ 10,126-53

with bright aluminum foil

Change in weight of Al 0.0%

Color APHA 200, max.

co?gi:m(' KoH/g. ) 8‘3!‘»3

Ac y (mg. (L . maxX .

Free Chlorides 0.1 ppm., max. MONS 046160
Geperal Tests (Made only on request)
Dieleotric Constant 3.7-8.0 10,608-54

1000 eycles, 100°C
Fire Point None to boiling point 10,123-53
Fixed Chlorine 59.1%, min. 10,088-53

Arc Formed Combustible Gases 1.0%, max. 10,711~



.

IX - 38
Specifi-
cations

IX. SPECIFICATIONS AND TEST EEEEOD » contd.

Specifications for Finished Godds - 60% Aroclor 1260

Electrical Stability (aged

40# Trichlorobenzene, contd.

96 hours at 100°C., covered

jar, 15% air)

Decrease in Resistivity

EXTERNAL SPECIFICATIONS

wagner Electric Company

Power Factor
(60 at 100°C.)

Resistivity at 100°C,
500 VDC and .0.1" gap

Qeneral Information

Dielectric Constant 1000
Cycles, 25°C. -

10,121
10%, max.
- > -
3%, max, 11,608
3000 x 10° ohm-cm 11,607
nin.
4,0 - 4,3

MONS 04616l



e

K IX - 39
Specifl-
cations

IX. SPECIFICATIONS AND TEST METHODS, contd.

Finished Products

PROPERTY SPECIFICATION Method No.
Appearance and Colourless to light 10,070-40

Colour yellow liquid

1.5 NPA max,

Turbidity Practically clear 10,071-40
Sulphates as (max.)
Hesouﬂ 0.01 10,073-40
AB20s % (max. ) 0.0001 10,074-40
Assay (HCl) % (min.) 31.45 10,072-40

MONS 046162




IX ~ 40
v Specifi-
cations and
Test Methods
IX. SPECIFICATIONS AND TEST gggggns, contd,

Finished Product Specifications ggd Test Methods.

Close cooperation with the General Electric Company has cleared up
certain misunderstandings about the specifications and test methods
for electrical grade materials, and there 1s now very little trouble
in meeting G. E.'s requirements. Sometimes, for example, in the past,
the acidity figures had been set in terms of mg. NaOH per gram of
sample, and sometimes in terms of mg. XKOH, and the numerical value

of the specification limit had ndt always been changed to suit, and
such points have now been correcjed. There had also been confusion
between "corrected" and "uncorredted” temperatures in the distillation
range test,

G. E.'s main plant blend their oyn Pyranols from MCC Aroclor, and
purchased chlorobenzenes, but MC¢ do the blending for G. E.'s Canadian
and West Coast plants, and for G, B.'s licencees, G. E. still receive
advance samples of components intended for their use, and samples of
finished blends before despatch, though they are coming to rely more
on MCC control test work, For ejample, the "advance" samples of com-
ponents may be sent along with the sample of the finished blend.

A set of the specifications and test methods,as finally established
about a year ago between MCC and the customers,ls being obtained for
MCL. Both G. E. and Weatinghous¢ give the blends a light treatment
with earth to improve the electrical propertiesy the resistivity, in
particular, falls during packing, and during transit of the goods
from MCC to the customer.

It will be noted that a mixture of tri-tetrachlorobenzene 1s laprgely
replacing the trichlorobenzene. This 18 a change originated by Q.E.
mainly on grounds of cost.

Recently a blend of Aroclor with sesondary butyl acetate has come
into use (not for electrical purposes). While the butylacetate is
being handled, the same fire prepautions are observed as with toluene.
The butyl acetate mixtures are mpde in the finished Aroclor vessels
CT-0780 and CT-014%00,
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10,006-54
IX. SPECIFICATIONS AND TEST ygggoos, contd,
Date: 8-9-54 Material: General Method Method No. 10,006-54
WaK G.M. No. 1
By: SMK:HOH Test: Distilling Range

The distillation test method as ysed by WGK Plant in testing its
various products and raw materials is an adaptation of the method as
outlined by the Barrett Company for the "Distillation of Nitration -
and Industrial Pure Benzol.

A.

Flasks: - The flask shall b¢ the Standard Barrett Benzol Flask
of 200-ml. capacity. For testing materials boiling above 100°C.
the flask will be covered with a layer of asbestos paper, cutting
into the latter a circular hole 14 inches in diameter, with the
center of the hole coincideint with the bottom of the flask, and
leaving the glass completely bare. The sidearm i8 not covered.

Two rectangular slits are also out in the asbestos covering
the neck of the flask, one 6n each side of the neck, and the
center of each located 90° from a vertical plane bisecting the
sidearm of the flask. The pectangular slits shall be 3/8"
wide, and 2-4" long. The tbp and the bottom of each slit shall
be 7/8" from the top and bottom of the flask neck. These
serve to determine the thermometer bduld position, and the pro-
gress of the refluxing procpdure.

Two circular holew are out Ln the asbestos covering the buldb
of the flask, one on each side, each 1-1/2" in diameter, and
the center of each located kn the center of the side of the
flaskX bulb, These enable observation of the dry point to be
made .

For testing materials boiliphg below, or including, 100°C.,
uncovered Standard Barrett Benzol Flasks of 200 ml, capacity
are used.

grooves which might cause cape of vapor. Choose a sharp

cork borer of slighly smaller diameter than the thermometer

to be used, and employing & slicing action rather than excessive
pressure, bore the cork about half through from the bottom,

then complete the hole from the top of the cork. The hole

must be exactly centered when viewed at each end. @Gently

Corks: -~ Select a new, aozEd #10 cork, free from holes of
1)
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IX. SPECIFICATIONS AND TEST METYODS, contd.

General Method, Distilling Range, Method No. 10,006-54, contd.

increase the hole-size with a rat-tail file, to fit the
thermometer snugly. Discard corks which have split, even
partly.

Using & similar procedure, bore a hole in a #5 cork to fit
the sidearm of the flask snugly.

C. Condensers - The distillate 1s condensed in a straight glass
_ tube 0.5 inch I.D. and 24" Jong set at an angle of 75° to the
vertical,

For materials boiling below, or including, 100°C., the ture
will be cooled in a trough filled with ice-water mixture having
a temperature of less than 5°C. (measured) throughout the
distillation. The trough will be filled so that the entire
length of glass in the trough 18 covered.

For materials boiling 100-200°C., the trough will be filied
to the same extent, but with water only. Distillates which
crystallize in the tube must be kept fluid by the use of
sufficiently hot water.

Por materials boiling above 200°C., the condenser tube will be

air-cooled only. Any crystpls must be kept from forming in the
tube by playing a flame ovel 1ts length as needed.

D. Receivers: -~ The receiver shall be either a atandard 100-ml,
graduated Pyrex eylimder, or one of the formed type distillatvior.
receivers. These are made up specially and are graduated from
0-10 ml. and 90-100 ml, in P.5 mi. divisions along a relativeiy
narrow glass tube, and 10-90 ml. in 10-ml. divisions along
the bulb. The overall height is about 11 inches. Tne fcrmed
receivers are used for materials normally liquid at room
temperatunes. The standard 100 ml. Pyrex cylinders are used
for materials which crystalllize at room temperatures or arove,

E. Heat Source: - Only the Bunpen type burner may be used, the
entire flame being blue. The Meker types must not be used.
A burner shield about 6" in diameter and sufficiently high to
fully protect the flame shall be used.
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- 10,006-54
IX. SPECIFICATIONS AND TEsTAggggggg. contd.

General Method, Distilling Range, Method No. 10,006-54, contd.

F. Thermometers: - The thermometer shall be an instrument of
suitable range for the material being tested. If an accurate
thermometer is used, it shphll be checked against a U.S. Bureau
of Standards Standardized thermometer and the proper corrections
applied to the readings.

Normally the accurate thermometers used have a range of 35°,
are graduated in 0,1°C, arid are capable of being read to 0,05°C,

Select, if possible, a thermometer which will indicate the
anticipated range desired in its upper two-thirds of graduation,
8o as to prevent the cork or flask from interferring with
readings.

The usual accurate therm ter will be scaled for three inch
immersion so no stem correction need be applied. If, however,
a full immersion type thermometer is used, the stem correction
18 oalculated and applied:

The calculation 18: --
°Correction =
(No. of degree graduations exposed)(Temp.diff.in®)(0.00158)
4

The exposed gradlations are read from the top of the cork. The
temperature difference is ithe reading of the thermometer minus
the temperature of the stem midway of the exposed mercury column
as taken by an auxiliary thermometer. The correction shall be
added.

G, Transite Boards: - The trapnsite board used should be ca. 6"
square, 3/186" thick and shgll have a hole with a diameter
corresponding to the follawing:

Materials boiling below 100°C. - 4" diameter hole
100-150°C. ~ 1" diameter hole

150-200°C. - 14" diameter hole
200-250°C. - 2' ' diameter hole
- 250-300°C. - 23" diameter hole

above 300°C. - 24" diameter hole
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IX. SPECIFICATIONS AND TEST METHODS, contd.

General Method, Distilling Range, Method No. 10,006-54, contd.

The flasks shall not be set.directly on the transite boards
during distillations, but shall be set upon a sheet of asbestos
paper having a hole whose djameter is slightly smaller than the
hole of the transite board. This provides a better seal, to
prevent the flame from touching the sides of the flask and super-
heating the vapours.

H. Manipulation: - Swab out the condenser with a plece of dry
cloth and a wooden ramrod,

1. Measure 100 ml, of the liquid sample in the receiver and
transfer to the flask, teing careful not to get any sample
into the sidearm.

2. Seat the cork and thermgmeter, which is at room temperature,
in the neck of the flask, adjusting the thermometer so that
the top of the expansiorj bulb, or the top of the wpper
expansion bulb, if there are two, is level with the bottam
of the sidearm of the flask. Be sure the thermometer u»..H
is in the center of the neck of the flask, and not inclined
to the side.

3. Clamp the flask in place on the asbestos sheet, wnich rests
on a transite board having the proper hole-size previously
designated, _

4, cConnect the flask to the condenser in such a manner that the
sidearm extends 2" into ithe condenser. The neck of the
flask and the thermometer shall be in a truly vertical
position,

5. Place the receiver in pqéition at the lower end of the con-
denser tube without further draining or drying,

6. Place water, ice-andswater, or hot water in the trough, as
indicated previcusly, if any is required.

7. The flask 1s then gently heated until the liquid begine to
boll. Use only a Bunsen burner and an all blue flame, Center
the flame, while heating, in the middle of the exposed glass
at the bottom of the flask.
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IX. SPECIFICATIONS AND TEST !EEQODB, contd,

General Method, Distilling Range, Method No. 10,006-54, contd.

8. As the vapours rise in the neck of the flask, & ring of

’ condensed liquid forms. When this ring of condensed
1iquid envelopes the bulb of the thermometer and approaches
the sidearm outlet, tily the burner back until the ring
subsides back into the flask, and the mercury in the thermo-
meter recedes.

9. Restore the burner to pgsition and repeat this "refluxing"
procedure, whioh allows the thermometer time to reach the
proper temperature.

10, Repeat once more, and when this is accomplished, restore
the burner to position g§nd quickly adjust the flame height
to that which experience dictates will conduct the distill-
ation at a rate of 2 drgps per second unless otherwise
specifically noted.

11, Thermometer readings are taken and recorded at the following
intervals: 1st drop - zhe instant the lst drop of distillate
falls from the end of the condenser tube into the receiver;
lm. 3m., 5 10, 20, 30, 40, 50, 60, 70, 80, 90, and
thenin 1 ml. intervals ¢n up to the dry point. The dry
point temperature i1s redd at the instant the las% drop
of liquid material is vipourized from the bottom of the
flask. At this same time, the burner is turned off. Any
distillation showing leds than 96 ml. recovered must be
re-run,

12. The temperatures are all recorded at first as uncorrected.
The barometer is read d\;i'ing the distillation procedure,
The net correction incopporating the barometric correction,
thermometer correction gnd stem correction (if required) is
calculated and applied to the readings to obtain the
corrected readings which are reported.
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IX. SPECIFICATIONS AND TEST ODS, contd.

QGeneral Method, Distilling Range; Method No. 10,006-54, contd.

Corrections for deviation of the barometric pressure from the
normal are applied using th¢ following formula:

ATy = (0.00012 'ra) (L)

in which ATB = Change in hoiling point

s

P

Normal boijing point in degrees absolute

Change in pressure in mm. Hg (MacDougall
"The rmod; e¢s and Chemiatry", p.133.)

This correction is added if the Barometer is below 760 mm., and
subtracted if the Barometer is above 760 mm. FPor your con-
venience, these corrections are already tabulated in a chart
at the front entrance to thé¢ Laboratory.

NOTES: After the completion of a distillation test, the flask
shall be disconnected from the condenser, and the condenser
tube immediately wiped dry by means of a cotton patch and a
wooden ramrod.

The. thermometer is allowed to remain in the flask until the
mercury has contracted into the thermometer's expansion chamber,
if there is one, ~Never cool a hot thermometer suddenly.

The flasks and receivers are cleaned with the proper reagents
and finally rinsed with disjilled water and then alcohol.
They are then placed in an pven at 11i0-150°C. to dry. Before,
using, the flasks and receiyers are blown with filtered air
for several minutes,

See specific method for details,

MONS 046169



*

IX - 47
e Test Methods
10,007-53
IX. SPECIFICATIONS AND TEST METHPDS, contd.
Date: 3/25-53 Material: Qeperal Method Method No. 10,007-53

By: SMK,NPA:SMK Test: Color - APHA (Hasen) WOK G.M. No. 2

Introduction:

The colour of WGK Plant products for which the tints (hues) are not
very pronounced are estimated by comparison with standards in 50-ml.
tall form Nessler tubes, The standards are made up in accordance
with the directions as given in the APHA Standard Methods of Water
Analysis 7th Ed. 1933, pp. 9, as worked out by A. Hazen,

Preparation of the APHA Stock Solution:

1. Weigh acocurately on an analytical balance 1,245 gms, potassium
chloroplatinate (KaPtCl ), containing 0.5 gm. Platinum, and
1,000 g. cobaltous chlogide -(00012.6H20) containing about 0.25
g. Cobalt.

2. Add both components to one liter flask with 100 mi. C.P., HC1
and distilled water.

3. Make up to one liter with distilled water and mix well. This
18 the APHA stock solution. It has a colour APHA - 500,

4, Keep the stock solution in a black painted bottle.

NOTE: In the absence of a relialle supply of potassium chloro-
platinate, chloroplatinic acid mdy be substituted as follows:

Dissolve 0.5 g. metallic platinum in aqua regia; remove nitric
acid by repeated evaporation to dryness after adding an excess
of hydrochloric acid. Dissqlve this product together with 1
gram of cobaltsas above dirdcted.

chloride
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IX. SPECIPICATIONS AND TEST METHODS, oontd,

General Method, Colour APHA (Hazgnl, Method No. 10,007-53, contd.

Preparation of the APHA Standurdgi

1. To prepare standards, add the proper volume of the stock
- solution according to the féllowing chart, to a set of matched
tall-form, 50-ml, Nessler tubes.

APHA Std.  _ml. SteaR Sol'n. APHA Std. ml. Stock Sol'n.
3 0.3 30 3.0
5 0.5 4o 4,0
8 0.8 50 5.0
10 1.0 60 6.0
15 1.5 80 8.0
20 2.0 100 10.0
25 C 25 200 20.0

NOTE: Por every unit of APHA, 0.1 ml. of the stock solution is
used, .

[

Dilute with distilled water contents of each Nessler tube to
the mark.

IMPORTANT: The prepared standards should be kept in the closed
boxes provided for them to prevent excess evaporation
and contaminatian,

Procedure for Colour Determination:

1. Fill a standard 50-ml. tall-form Nessler tube to the mark
(to a height equal to that in the APHA Std. tubes) with the
material to be examined,

2. Compare the tube with standapds. The intensity of light

passing through the sampieshhll be observed and compared with
that of the standard.
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IX, BSPECIFICATIONS AND TEST METHODS, contd,

Qeneral Method, Colour APHA (Hazgn!, Method No. 10,007-53, contd.

Procedure for Colour Doteminatign, contd.,

3. Make the observation by looking vertically downward through
the tubes upon a white surface placed in such a position that
non-glaring daylight is refiected through the column of liquid.
the regular daylight lamps dan be used for night work.

IMPORTANT: Since our products v in hue, the property sought is
light intensity, rather than color (hue, tint).

This method 1s good only up to a color intensity of about 100. The
APHA suggests dilution to read the higher values, but we have found
that not all materials can be treated in this manner.

The results are reported as so mgny units of Colour APHA -- "A.P.H.A.
25", or in some cases as "Colour - Hazen 25",

Report the result to the nearest APHA standard, or by interpolation
between standards.

Remarks: The standard Nessler tube (refer to Sargent Catalog
#38 - 21035) is approx{mately 12" long with 3/4" 0.D.,
graduated at 50-ml. m4rk.
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IX. SPECIFICATIONS AND TEST mgons, contd.

Date: 8-19-53 Material: General Method Method No. 10,052-51

By: DKL:SMK Test: Mel$ing Point WGK G.M. No, 3

Apparatus:

The melting point apparatus used is the modified Thiel type
described in Drawing No. D-779 by Dept. 116 of Monsanto Chemical
Company, J. F. Queeny Plant. The bath liquid is Dow~-Corning -
#D.C-550, and sufficient is used in the apparatus so that the liquid
level is coincident with the top inside of the crossarm when the
liquid is at the temperature of the test and the thermometer and
stirrer are inserted. The bath {8 heated electrically by means of
Nichrome ribbon heating elements, The temperature is controlled
with a variable transformer or ofher suitable voltage controlling
device. A lighted magnifier is placed before the bath widdow to
facilitate observation.

The melting pomt tubes are unwaphed Pyrex glass capillary tubes.
ssaled at one end 1,20 + 0.15 mp 0.D. and Q.75 + 0415 mm .

I.D. and oa. 125 mm long. These tubes are to be “stored in clean,
and sorew capped bottles to protect them from dust.

The thermometers, unless otherwise specified are standardized instru-
ments of 35°C. range, graduated in 0.2°C. increments and capable of
being read to 0.05°C. and of the 3-inch or 75 mm immersion types.

Manipulation:

1, Punch enough of the well mixed powdered sample (ca. 200 mesh)
into the open end of the capillary tube so that when the tube
18 righted and tapped and/orf gently rubbed with a file, the
sample falls to the sealed ¢nd to a depth of ca. 0.75 inch.

2. Attach the capillary tube(s& (no more than four) to the proper
range thermometer by means ¢f small rubber bands positioned
above the liquid level s0 that the sample(s) lie adjacent to
the bulb (reserwi r) of the thermometer.

3. Place the thermometer and ssmple(s) in the center of the
(sample side) arm of the melting point bath at such a depth
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1X. SPECIFICATIONS AND TEST m@. conta,

General Method, Melting Point, Mdthod No. 10,052-51, contd.

3. contd.

that the thermometer will be properly immersed at the test
temperature and the sample js clearly visible when viewed through
the window with the lighted magnifier,

4, Start the motor-driven stirrer,

5. Adjust the voltage control for the heating element so that the
temperature rises rapidly until it is within 10-20°C. below
the anticipated melting point, and then adjust the rate of
heating to 0.1°C. per minuté¢ (+ 10 seconds) (unless otherwise
directed) until the melting 'point is reached. The rate of
heating is very important., Tests run at other rates must de
repeated.

The following points may be read!

Softening Point:
The point at which the material seems to pull away from the side

of the tube and becomes mushy.

Melting Point:
]nrlt Menisc\u!: The point at which there is first seen a portion
of liquid that is perfectly cleap extending from wall to wall in the

capillary.

Complete Melting Point:

The point at whioh the last traces of solid disappears into the
1iquid melt. ’

Report the points required to the nearest 0,1°C, after applying the
necessary thermometer corrections.
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IX. SPECIFICATIONS AND TEST ODS, contd.
Date: 8-12-54 Material: General Method Method No, 10,056-44

By: SMK, DKL, NPA, Test: Total Chlorine in WaK G.M. No. 4
awM:WJIG o) 68 -~ Parr Sodlum
Perogide Bomb Method

The chlorine content of chlorix)ated organic materials may be determined
by means of the Parr Sodium Perogide Bomb method which converts the
organic chlorine to NaCl that is determined by means of a Volhard
titration,

1. Sorub a Parr steel (30 Ni) Nag0g Bomb thoroughly with a test
tube brush in hot water. not use acid. Rinse thoroughly
with distilled water and drt on a hot' plate or in an oven at
110°C, Cool to room temperpture..

IMPORTANT: Discard any bomb that is badly etched or shows
other obvious mechanical defect.

2. A sample of suitable size tp give chlorine equivalent to
approximately 40 ml, of 0.1 N AgNOs (0.14 g. C1) 1s used. If
the material being tested ip a solid, the sample must be ground
to pass a 60 mesh sieve. If the material to be tested is a
liquid, it is weighed onto P.0 g. of sodium carbonate A.R.
contained in the fusion cup. In some instances it is necea-~
sary to add some gmvdered sugar to give sufficient heat for a
good fusion.

CAUTION: In no cass should more than 1.00 g. total organics
be fused in this menner, ess experience has shown it to be
safe. PUT ON SAPFPEBLY BGLASSES!

3. Add one scoop (ca. 14 g.) NagDe to the bomb.

4, Stir the mixture in the boi with a clean dry stirring rod
(1/8-in x 6-in.) until thoroughly mixed. Push any lumps of
material below the surface ©f the materi¥l.

CAUTION: Qoggles must be worn during this operation, inas-

much as premature ignition iof the charge may take place,
especlally when the humidity i1s high. It is imperative to
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IX. SPECIFICATIONS AND TEST MEPHODS, contd.

General Method, Total Chlorine in Organics, - Parr Sodium
Peroxide Bomb Method, Method No. 10,058, contd.

CAUTION: contd.
hold the bomb away from the operator and not te hold the head
directly above the cup in order to see into it,

5. Wipe the stirring rod thorcughly with a small piece (1/2" x
1") of ashless filter paper. Drop the paper into the bomb
and press lightly into the fusion mixture,

6. Cap the bomb. Put it into the jacket and tighten with
wrenches provided.

T. Tap the bomb several times on the bench top to compact the
fusion mass, DO NOT MIX BY SHAKING.

CAUTION: Prior to lighting the fusion burner, always blow a stream
of air around and through the shield to remove any gas which may
have accumulated in the area.

8. Ignite the mixture for exadtly two minutes within the shield
provided for the purpose with the burner set so that the
apex of the inner core is Just below the bottom of the bomb,

9. Allow the bomb to cool in the air for one minute .-

10. Place the bomb 1n~the water bath and allow 1t to cool to
room temperature (ca, 5 min.).

1l. Remove the jacket and rinse the outside of the bomb with
distiiled water.

12, Remove the cap from the bomb and place the bomb on its side
in a clean 800 ml. beaker,

13. Wash the cap with distilled water, catching the washings in
the beaker.

14, Cover the beaker with a watch glass and add enough distilled
water rapidly (between the watch glass and the beaker) to
cover the bomb,

15, Heat slowly to bolling. MONS 046176
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IX. SPECIFICATIONS AND TEST HETEODS, contd.

Qeneral Method, Total Chlorine in Organics, - Parr Sodium
Peroxide Bom: Mefhod, Method No. 10,056, contd.

CAUTION: Be careful that the sctution does not proceed so vigorously
that mist is carried cut of the peaker. The addition of a few carbo-
rundum chips will prevent excessive bumping.

16, When the fusion maas has dissolved, remove the bomb with a
clean pair of stainless stpel tongs, and wash the bomb and
tongs thoroughly, reocciving the washings in the beaker.

Inspect the bomb carefully for preserice of undissolved fusion
maszs. If any remains, boill further until dissolved completely,

17. Put a stirring rod with a prough end in the beaker tc aid in
boiling later. Co2l to room temperature in the water bath.

18. Neutralize the sclution with ccne. HNOs to litmus paper
(ca, 30 ml,). Add 5 ml. ekcess.

19. Heat the sclution to boilling.
20. Add 50,00 ml., standard 0.1 N AgNOs solution with stirring.

21, Boil gently until the AgCl has coagulated and the supernartart
liquid 1s clear (ca. 15 min.).

2. Cool to room temperature in the water bath.

23. Add one ml. ferric alum indicator and bask titrate with
standard 0.1 N NH“GNB to first appearance ¢f fain® pink
colouration. Whet. the titration is within ca, 0.5 ml. of the
end point, stir gently and oniy within 1 inch of the bottom of
the beaker so that the coagulated AgCl is not carried up
into the body of the solution, obscuring the end pcant,

24, Make a blank determination in duplicate each time new reagents

are used, Carry out the blank determination except omit the
sample using 0.8C0 g. of sugar in its place and only 10.00 ml.
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IX. SPECIFICATIONS AND TEST METHODS, contd.

General Method, Total Chlorine irn Organics, - Parr Sodium
Peroxide Bomb Heg:nog, Method No. 10,056-54, comtd.

24, contd,

standard 0.1 N AgNOs (Step 20). If the duplicates do not
cheock within 0,005 milliequivalents, re-run the dblank
determination. If the blank 18 greater than 0.025 milli-
squivalents, use fresh reagentc,

Calculations:

(1) Blank Milliequivelents =
mi, 0,1 N AgNOs x N - ml, O.INN'HACNSXN

(2) $c1=

(m1.0.1 N AgNos x N!-{0.] N NH4CNS x N) - Bik x 0.035457 x 100
Sanple Weight

The method is precise £o + 0.05%.

Report the results to the nearest 0.1%.
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IX. SPECIFICATIONS AND TEST HETH?DS, contd,
Date: 8-12-54 Material: Geneyal Method Method No, 10,060-54
By: 14, WJG:SMK Test: Odour WGK G.M. No. 5

The odour of Monsanto Products is quite frequently listed under the
specifications for the products. The odour 18 generally tested in
the sample bottle by the senss of smell, The intensity of foreign
odour, if any, 1s estimated by thp analyst and a supervisor or shift
leader. If necessary, the opirion of a third perscsn should be asked,
As a guide for the estimation of the intensity, the termirology given
by the American Public Health Asspciation as applicable to water
analysis is used, in part, with sbme slight modificatione,

We use only 5 intensities as indipated below.

Term Definition
None ' N¢ foreign odour perceptivie.
Very Faint An odour that would not be detected ordinarily by

the average consumer, but that could be detected
in the Laboratory by an experienced observer.

Faint An odour that the corsumer might detect 1f his
attentign were ocallled to it, bub that would not
attract attention otherwisa,

Distinect An odour that would be detected 1eadily and might
cause the materiall (water) to be regarded with
disfavor,

Strong An odour of such Untensity that the mmterial (water)

would be absolutely unfit to use (drink), A term
used only irn extreme cases,

The interpretation of these terms must necessarily be left to the indi-
vidual analyst; however, it has been found that fair agreement may be

) reached, In all cases, any detectadble fureign cdour should be
characterized as to gome familiar type cof odour,
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IX. SPECIFICATIONS AND TEST ODS, contd,

Date: 2-11-53 Material: Arcclors, Pyranols Method No.10,084-53
Inerteens, and Tri- WGK Dept. No. 246
By: HOH,NPA:SMK Tetriachlorobenzene Blend
Test: Appeararge, Colour and Condition
(Turbidity and Residue)

I. APPBARANCE (Crude or dietillgd liguid or solid material):

1. Examine the material in the sampie tottle and describe its
appearance. Report as colourless, light yellow, yellow. tan,
light orowr:;, brown or black mobile 1iquid, viscous 1liquid,
sticky solid mass, brittle resincus massa, or otherwise if
appropriate.

II. COLOR (Distilled liquid material):

a., If the colour of the sample is APHA 250 or less proceed as follows:
1, PFill a 50-ml. tall-form Nessler tube to the mark,

NOTE: If the material is of high viacosity, warm up the
material carefully until it fliows readily.

2, Daetermine the coiour of the sample in terms 5 APHA units
by comparing with the APKA stendards in similar tubes.
Follow Generai Method No, 2 {Method No, 10,007).

3. Report the colour to the nearest 5 units.

-4

If the colour of the product is APHA 220 tc 500, proceed as
follows:

1. Pour a 50-ml sampie irto & 250-ml. Brlenmeyer flask and
compare with the APHA stardards in similar flasks,

8. If the coiwur of the materiak is greater than AFHA 500, use
the following procedure: .
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: 10,084-53
IX, SPECIFICATIONS AND TEST METHODS. contd.

Test on Appearance, Colour and Conditions of Aroclors, Pyranols,
Inerteens, and 'rri-Tetracm.orobeg!m blend, Method No. 10,084-54,contd.

o

2, contd,

1. M1l 1-7/16" x 5" NPA tube half full of sample.

2, Place the tube in the ASTM Union Colorimeter and turn on
the light at the tack of the instrument.

3, Determine colour of the le acsording to General Method
No. 11 (Method No. 11,732) by matcaing the sampie and
standard coloured glasses through the observation hole,

N, Match the sample to the rearest half increment of oolour.

The method 1s presise to + 1/2 colour increment cn all three sets of
standards,

Report the result to the nearest 1/2 NPA unit.

1II, CONDITION (Turbidity and pesidue;:

1. Observe the sample in the sanple brcttle.

Report the condition {Peth turbidity and residue) as clear, very
siight, slight, moderate, or congiderahle.

2. Indicate the presence (if any) and deszrite the character of

any foresign matter present, ¢.g., black specke, white lint,
rust, etc.
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IX. SPECIFICATIONS AND ST DS, contd.
Date: 2-26-53 Material: Arcciors (Solid) Method No. 10,085.53
and Mdntars
By: AEB,NPA:SMK Test: Scftening Point WOK Dept. No. 246

Introduction:

The softening point of solid Arocglors or Montars (Monsanto Pitch)
is determined according to the "Ring-and Ball method (ASTM Desig-
nation: D36 - 26, reapproved in I949) for Softening Point of
Bituninous Materials" as described in 1949 Book of ASTM Standard,
Part 3, p. 10p1.

The apparatus is egsentially the same as that iilustrated in the
ASTM prooedure with the exception tnet two rirgs and balle are in
our assembly instead of one,

Procedure:

1. To prepare the sample melt the material under teet ang stir
it thoroughly.

CAUTION: While stirring the material, avoid overheating or
inoorporating air bubbles in the mass,

2. Place a ring on a esquare of tiinned sheet metal and pour molten
material into the ming so as to jleave an excess con cooling.

3., After the aa.mp.:l.o has cooled, cut off the excess material ani
trim the edges of the ring with a heated krife.

4, Prepare another ring in the game wanner (Step 1 to 3) using a
Standard Aroclor which has bs&en provided for this purpoee.

NOTE: FPor Montars prepare anather ring of the materisl. unier
test. There 18 nc standard Montar.

5. P11 a 600 ml. beaker to a depth of 3.25 inches with fresnly
boiled distilled water,
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10,085-53

1X., SPECIFICATION AND TEST HETHQE, contd.

Test for Softening Point of Aroclprs (Solid) and Montars,

Method No. 10,085-53, contd.

6.

7.

10,

12,

Place the rings in the support and suspend them 1 inch above
the bottom of the beaker.

Insert a -2 to 80°C. range, ABTM Softening Point thermomster
into a support and adjust it so that the bottom of the mercury
bulb is level with the rings mnd within 1/4 inch of both of
them.

Plase the balls on the bottom of the heaker and maintair tne
temperature of water at 5 (+10,5)°C. for 15 minutes,

Place the balls in the center of the upper surface cf each
ring, thus completing the assembly.

NOTE: Use a suitable forceps for this operation.
Appiy heat in such a manner that the temperature of the water
is raised at a rate of 5°C, per minite.

NOTE: This rate of rise should be unifcrm within 0,5°C. after
first 3 minutes of heating, otherwise the test shall be
rejected.

Continue heating uniil both samples have suftened to such a
degree that the Aroclor {(Monter) touches the bottom of the
beaker, Record the temperature at this instant.

Correct the temperature reading (Step 1i) by applying to i the
difference between the observed suftening poirt of the stsndard
Aroclor and the lnown softening point which 13 ur. the labei. *hus
allowing for the variatiorns in the technigue,

NOTE: No temperature correctilons are made on Montar "Scftering
Point" determinations, -
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-t 4 Test Nethods
10,085-53

Test for Softeni Point of Aroclors (Solid) and Montars,
Method No. 10,085-53, contd. "

13,

Report corrected temperature as the "Softening Point" of the
Aroclors.

NOTE: Por qutnr report the observed temperature.

The method 1is precise to + 0.5°C.

Report the results as follpws:
For Aroclors to the nearest 0.5°C,
For Montars to thp nearest 1.0°C,
NOTE: PFor Aroclors (Montars) with the Softening Point above
°C. use a slighly modifipd technique, The modifications
are as follows:
a. Use Dow Corning Fluid instead of water in a bath..
b. Suspend the ring ap tus off the center of the con-

tainer and plaoe the burner midway between the center
and the edge of the bpaker away from the rings.

. 6., Usean Am‘}ush Softening Point Thermometer of a 0°

- 360°C. range.
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1X. SPECIFICATIONS AND TEST METHODS, contd.

Date: 9-13-5% Material: Aroclor, Pyranol, Method No. 10,086-54
Inerteen, Tri-Tetra
By: SE,DKL,NPA, Chloxobenzene
WWK: WJG Test: Viscosity WGK Dept. 246

1. Determine the viscosity according to General Method No. 25
(Method No. 11,433) Part B < Kinematic Viscosity.

2. For the products listed beldﬁ use the following temperatures
and series number of Ostwald Viscosimeter tubes:

Tube Series
Product Temperature Number

1242 Aroclor (Distilled) 100°P. (37.8°C.) 200
1248 Aroclor 130°P. (54.4°C.) 200
1254 Aroclor (G.E. 1476)(Distilled) 210°F. (98.9°C.) 100
1260 Aroclor (G.E. 1482)(Distilled) 210°P. (98.9°C.) 200
1262 Aroclor (Distilled) 210°P. (98.9°C.) 200
1467 and 1488 Pyranol and Inerteen

PPO 100°F. (37.8°C.) 100
1470 Pyranol 100°PF. (37.8°C.) 100
1478 Pyranol (TCB) 100°F. (37.8°C.) 50 or 100
1481 Pyranol = 100°F. (37.8°C.) 200
Calculation:

V - Ot

Where V = Viscosity in centistokes at T°F.
C = Tube constant (aocomparying each tube) at T°F., and
t = efflux time in seconds 4t T°F,

Determine V to the nearest 0.05 ¢entistokes.
Convert to Saybolt Universal Secondsusing Chart No. B-7781
Report to the nearest G.1 S.U.S.
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ot Test Methods

10,087-53
IX. SPECIFICATIONS AND TEST n_ngﬂons, contd.
Date: 3-11-53 Material: Distilled Aroclors, Method No. 10,087-53
Pyranols, Inerteens and
By: DKL, ‘NPA: Tri-Tetrachlorobenzene Blend
8SMK Test: Acid Number (G.E.Acildity) WOK Dept. No.233/246

{For the products “as received" and after the “"Corrosion Test").
Progedure :

1. Place 100 ml, of benzene, 130 ml, of Methanol (Measure both by
a graduate), and 0.5 ml. (by pipette) of Phenol Red indicator
into one of two clean, dry 500-!:1. Erlenmeyer flasks.

2. Neutralize oarefully with the 0.01 N. KOH (to the first definite
pink colour).

5. Pour the mixture back and f¢rth between the two flasks several
times. If the solution is $till neutral, divide it equally
between the two flasks, if fpot,repeat Steps 2 and 3.

4, Weigh on a beam balance inté one of the flasks a 75 (+5.0)
g. sample of the material upnder test.

5. Titrate with 0,01 N. KOH un$il the sample matches the blank

(second 500-ml. flask).

NOTE: For Aroclors 1270 and 1271, toluene is used as the '
solvent and 300 to 400 ml, is required in order to dissolve
the sample. Also, the sample shall be reduced to 10 (+ 0,05)
grams,

Caloulation:
Acid Number (Acidity of G. E. Spécifications) =

mg. KOH/gram sample = ml, 0.01 N KOH x 0.56
Sample Weight
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IX. SPECIFICATIONS AND TEST !!IgODS, contd.

Test for Acid Number (G.E.Acidity) on Distilled Aroclors,
Pyranols, Inerteens, and Tri-Tetpachlorobenzene Blend,Method 10,087-53

contd.

Calculation, contd.

To convert mg. KOH/gram to gg;,NaOg[gram (on request only)
mg. NaOH/gram - (mg. KOH/gram) x 0.7d5
The method is precise to + 0.002 for acid numbers below 0,01 and )
to + 0.01 in the range of 0.1 tc 0.01.

Report the results to the nearest 0,001 1f they are below 0.1,
otherwise to the nearest 0.01,

Reagents :

1, Benzene - Nitration Grade: Fhis may be secured from reserve
samples of benzene which have been analyzed for Depts. 223
and 233,

2. Methanol - Anhydrous,

3. Phenol Red: A saturated solution of phenol sulfonphthalein
(Phenol Red) in methanol (approx. 0.1%).

4, A 0.01 N KOH solution in methanol: This solution is prepared
by the Service Section (see "Procedure Manual for the Service
Section", Part 2, page 6).
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IX. SPRCIFICATIONS AND TEST ODS, contd.
Date: 3-11-53 Material: Aroclers, Pyranols, Method No. 10,088-53

By: AEB, DXL, Inert¢ens WK Dept. No. 246
NPA :SMK Test: Total Chlérine (Pixed Chlorine)

1. Determine the total chloring céntent of Aroclors, Pyranols, and
Inerteens by the Parr Sodium Peroxide Bomb fusion method according
to (eneral Method No. 4 (Method No. 10,056) with the following
modifications.

2. Use the quantities of sample under test and reagents to be used
as listed in the following table:

Required
laorme Content Sample Weight Sugar Required ~ | M1,0,1 N 0
Bxpectancy in a (Use analyticsl (Use analytical
Sample balance) balance) (By burette)
0 - 30% 0.5 (+0.0100)g. | 0.3(+0.01)g. 50,00 ml,
30 - 458 . 0.4 (+0.0100)g: | 0.4(+0.01)g. 50,00 ml,
45 - 588 0.3 (+0.0100)g. | 0.5(+0.01)g. 50.00 ml,
58 - 66% 0.25(30.0100)g. | ©0.6(+0.01)g. 50,00 ml.
66 - T0% 0.22(+0,0100)g. | 0.6(¥0.01)g. 50,00 ml.

3. If the sample is liquid, in addition to the above reagents use
2 (+ 0.05) g. NagCOs (weigh accurately on a beam balance), to
be placed in the homb before weighing the sample.

Calculation:

% Total (Fixed) Chlorine (as % CL) =

(ma. AgNOs x Normsitty - ml. NH,ONS x Normality) - Blanksx
0.035457 x 100

Sample inght
+ Blank milliequivalents = (ml. AgNOs X Nomlity)-(ml.NH"cNS x N)

The method 18 precise to + 0.2%.

Report the result to the nearest 0.1%.
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10,100-54
IX. SPECIFICATIONS AND TEST PE-'I'HQDS, contd,

Date: 9-3-54 Material: Genersl Method Method No. 10,100-54

by :DKL,NPA :WJG Test: Water - Traces WaK G@.M, No., 7

Introduction:

Water may be determined in most opganic and many inorganic compounds
by means of a titration with Karl: Fischer (K. P.) Reagent, using
either the "Dead Stop" or visual dméd poins.

A._ "DBAD STOP" Method:

1., Place 100 to 300 ml. of dry methanol in the tifration flask
(see note at the end of mpthod).

IMPORTANT: The stopper, phich closes the charging opening of
the titration flask, must be firmly in place before any
attempt is made to proceefl with the temt. This applies, of
course, to both the "blank" and the sambple,

2, S8Start the stirring motor pnd adjust its speed so that
effective agitation is achieved without splashing.

3. Snap the toggle switch on the front of the electron-ray
indicator panel to the "ON" position and allow the instru-
ment to warm up~for 3 - 4 minutes,

4, Turn the "SOLVENT SELECTOR SWITCH" knob to the position
corresponding to the type of solvent (or mixture) used as
& solubilizing medium.

NOTE: The switch positicns are: "NONE" (when no other sol-
vent but methanocl is used); BENZENE (for benzene-methancl
mixtures); TOLUENE (for methanol-toluene mixtures); and
ACETIC ACID (for methanol-acetic acid mixtures).

5. Slowly add the K. F. reagent to the titration flask. Observe

that the shadows on the indicator tube open momentarily and
then close, the length of the "open" time increasing as more
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IX., SPECIFICATIONS AND TEST MEEHODS. contd.

General Method, Water - Traces, Method No. 10,100-54, contd.

5, contd.
K. F. reagent is added. The solvent is "blanked" when the tube
shadows remain fully open (pa. 100° each) for 30 seconds. Refill
the burette with the K. F. reagent.

6. Welgh accurately (to three pignificant figures), by difference,
a sample containing 0.03 to 0.06 grams of water, but not more
than ca. 200 grams. Transfer quickly to the titration flask.
NOTE: Use a powder funnel AIf the sample is a powdered solid.

T. Allow the material in the flask to be agitated until all the
sample is in solution.

8. Titrate the solution with K. F. reagent to the end point des-
cribed in Step 5, Record the volume of K. F. reagent used,

Calculation:

% HaO = ml. K.F. Reagent x HgO factor x 100
Sample Weight

The method is precise to + 5% of the water present.

Report the result to The nearest 5 in the third significant figure,

B._ VISUAL_METHOD

1, Place 100 - 300 ml, of dry methanol (see note) in a dry 500
ml, g.8.8, Erlenmeyer flask,

2, Titrate the solvent with K. F. reagent to the visual end point,

1. e. the first change from the yellow to reddish orange that
persists for 30 seconds. Refill the burette.
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IX. SPECIFICATIONS AND TEST @ODS, contad.

General Method, Water - Traces, Method No. 10,100-54, contd.

B. VISUAL METHOD, contd.

3, Weigh accurately (to three significant figures), by differ-
ence, a sample containing 0.03 - 0,06 grams HaO into the
flask,

4, Stopper and shake until 'the sample is in solution,

5. Titrate the solution with K. F., reagent to the end point
described in Step.2. Record the volume of K. F. reagent
used.

CALCULATION:

% HeO = ml. K. F. Reagent x Ha0 factor x 100
Sample Weight

The method is precise to + 5% of the water present.

Report to the nearest 5 in the third significant figure.

NOTE: Dry benzene or other suiteble dry solvents may be used together
with methanol in order to render some samples soluble. Dry glacial
acetic acid must be added in excess when amines are presentin the
sample to prevent interference in the water determination.

References:

Mitchell, J. and Smith, D. M. Chemical Analysis, Vol. 5, Aquametry,
Interscience Publishers Inc., N. Y. (1948),

Prederickson's Report to Hehner, May 23, 1950.
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IX. SPECIFICATIONS AND TEST M!Zgggg, contd,
Date: 3-25-53 Material: Trighlorobenzene Method No. 10,105-53

By: AEB,NPA:SMK Test: Appearande, Colour and W@K Dept., No, 233
Turbidity

Trichlorobenzene (TCB) is usually a clear, colourless to light yellow
liquid.

Agpearnnce:

1. Examine the sample and desopibe its appearance noting any
unusual characteristics. Report as a olear, colourless liquid,
or otherwise, if appropriate.

2. Observe the sample for resifjue (visible foreign bodies), such
as rust, dark specks, lint, etc. Report as none, very slight,
slight, moderate, or considerable.

Describe appeabnnoe of impuritiep briefly.

Colomr:

1. Determine the colour of thip product in terms of APHA units
by comparing 50 ml, of the pample to the APHA Standards.
Follow (leneral Method No. 2 (Method No. 10,007).

Report the colour to the nearest 5 units.

Turbidity:

1. PFor information of the manufacturing supervision, determine
the turbidity of TCB. Apply General Method No. 15, (Method
No. 11,788).

Report the result to the nearest General Turbidity Standard Number.
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IX, SPECIFICATIONS AND THEST ODS, contd,
Date: 3-26-53 Materiali Trichlorobenzene Method No. 10,106-53
By: C€CS8, NPA: Test: Specific Gravity
8SMK 15.5/15.5°C. WOK Dept., No. 233
1. Determine the specific gravity of Trichlorobenzene (TCB) by
means of the hydrometer. Apply General Method No. 13 (Method
No. 10,%97), with the following scdifications:
2, Use a 1,400 - 1.600 range hydrometer,
3. Use a O - 110°C. range paper scale thermometer,
4, Read the hydrometer scale at a point.directly in line with
the lower meniscus,
5. Use the temperature correction of 0.0011 per®C.
6. Add this correction to any peading obtained above 15.5°C. and
subtract it from readings obtained below 15.,5°C.
' Then make the hydrometer correction, if one is necessary,

The method is precise %o + 0.00) unit.

Report the Specific Gravity 15.5/15.5°C. to the nearest 0.001 unit.
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IX. SPECIFICATIONS AND TEST METHODS, contd.

Date: 2-13-52 Material: Trichlorobenzene Method No,.10,108-52
(Pyranol 1478)
By: DKL:SMK Test: Distilling Range WGK Dept. No.233-246

Determine the distilling range of the sample according to (Genersl
Method No., 1 (Method No. 10,006-50) using a 190 -~ 230°C. thermometer
and a transite board with an opening 2" in diameter,

Report the following for 1,2,4 TCB:

First Drop

1 - 96 ml. (95% range)

100% (Pirst Drop to Dry Point)
Dry Point

The method is precise to + 0.1°C., however, if appreciable quantities
of low or high boiling material Rre present, the precision is of the
order of + 0.3°C.

Report the results to the nearest 0.1°C.

Report the following for Technicpl TCB or Pyranol 1478:

Mrst Drop
5%
50%
90%
Dry Point

The method is precise to + 0,1°C., however, if appreciable quantities

of low or high boiling material are present, the precision 1s of the
order of + 0.3°C,

Report the results to the nearest 0.1°C.
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10,114-53
IX. SPECIFICATIONS AND TEST METHODS, contd.

Date: 2-11-53 Material: Aroclors, Pyranols Method No. 10,114-53
Inerteen, and Tri-Tetra-
chlorobensene Blends
By: RWS,RAC,8E Test: Specific Gravity (by WKG Dept. No. 246
NPA :SMK Hydrometer)

1. Determine the specific gravity of Aroclors, Pyranols, Inerteen,.
and Tri-Tetrachlorobenzene Blend according to procedure des-
cribed in General Method Nd. 13 (Method No. 10,497) with the
following modifications:

NOTE: The temperaturesat which the specific gravities of the
named products are taken vary with the viscosity of the indi-
vidual material.

2. Find in the table, attached at the end of this method, the
temperature at which the gnavity is to be taken for the par-
ticular product under test and heat the sample to 10°C. above
that temperature.

3. Pour the hot sample into the steam-jacketed hydrometer jar
provided for this test.

4, Immerse the bulb of a hydrdmeter of a suitable range in the
liquid and stir well with a paper scale thermometer.

5. Adgust the temperature to the desired point by controlling the
steam feed to the jacket. iContinue stirring until the tempera.
ture remains constant for half a minute.

6. Note the temperature, quickly withdraw the thermometer and
allow the hydrometer to sirnk into the liquid at the center of
the cylinder.

T. Read the hydrometer scale at the point of the lower meniscus
and record with the temperature.

NOTE: Due to the opaque nature of crude Aroclors, it is

necessary to estimate this reading. Usually it 1s one scale
division below the highest visible part of the scale.
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10,114-53
IX. SPECIFICATIONS AND TEST METHODS, contd.

Specific Gravity Test (by Hydm@er) for Aroclors, l_’xranolsﬁ
Inerteen, and Tri-tetrachlorobenzgne Blend, Method No. 10,114-53, contd.
8. Correct the specific gravity reading from the observed tempera~

ture to a temperature required by the specification for the
product under test. Use the following table.

Material 8p. ar. Correction Temperature Range
Aroclor 1142-1242 0.00090/°C. 50 - 105°C,
Aroclor 1148-1248 0.00090/°C. 50 ~ 100°C.
Aroclor 1154-1254 0.00095/°C. 55 - 105°C.
Aroclor 1160-1260 0.00100/°C. 75 - 130°C.
Aroclor 1162-1262 0.00100/°c. 85 - 130°c,
Pyranol 1478-1470 0.,00110/°C. 11 - 3o0°c.
Pyranol 1488-1467 0.00110/°C. 11 - 30°C.
Pyranol 1481 0.00110/°C. 11 - 30°C.
Pyranol 1495 - 0.00100/°C. -
Inerteen P.0.P.O. 0.001107%. 11 - 30°c,
Tri-Tetrachloro-
benzene Blend 0.00110/°C. 11 - 30°C.
Toluene Mixtures 0.0p100/°C, Taken at 40°C.
The determination is precise to 4 0,001 unit (1/2 scale division).
Reportthe Specific Gravity to the nearest 0,001 unit.
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L 10,116-53
IX. SPECIFICATIONS AND TEST METHODS, contd.

Date: 2-26-53 Material: Arocldrs, Pyranols Method No. 10,11$-53
and Inerteens

By: AEB,NPA:SMK Test: Loss on Heating at WGK Dept. No. 246
100°C.
Introduction:

This test is a modification of the test ASTM Designation D6-39T
described in 1949 Book of ASTM Standard, part IIX, p. 1075-1077.

Erocedure:

1. Weigh accurately on an analytical balance a 40 (+ 0.00005) g.
sample of Aroclor (Pyranol, Inerteen) into a tared (on the same
balance) 3 ounce Gill style, flat bottom, seamless ointment
box (Jar).

NOTE: If it is necessary to sample the material hot, upon
sampling, cool the box and its contents to room temperature in
a desiccator before making the welght determination.

2. Place the box with the sample in an oven maintained at 100°C,
3. Keep the sample in the oven at the same temperature for 6

hours.

-

4, fThen cool the sample in a degiccator and reweigh on an analytical
balance. Record weight.
Calculation:
% Loss on Heating (Loss due to volatilization) =

[8amp1e wt, (Step 1) - $ample wt. (Step 4)] x 100
Sample weight (Step 1)

Report the loss on heating to the nearest 0.01%.
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IX - 74
K Test Methods
: 10,117-54
' IX, SPECIFICATIONS AND TEST METHODS, cortd.
Date: 2-4-54 Material: Aroclors, Pyranols, Method No. 10,117-54
By: ABRB, LJW and Inerteens
NPA, WWK : SMK Test: Distilling Range WAK Dept. No. 246
Introduction:

Distillation tests on Aroclors, Pyranols, and Inerteens are made
essentially in accordance with the ASTM procedure D20-30 for the
"Distillation of Tar Products Suitable for Road Treatment".

Apparatus:

Standard ASTM apparatus is used throughout with the following modifi-
cations: ‘

Thermometer: Use a calibrated, 3-inch immersion, Palmer O-400°C,
range thermometer, If a full immersion thermometer is used, correction
must be made for emergent stem.

Condenser: Electrically heated condenser controlled by a variac to an
internal temperature of 125 + 10°C. The variac settings, necessary
for the desired temperature, for all available condensers are attached
to the respective condensers. These settings were established using

a variac that delivered 100 volts at a setting of 100. When variacs
are changed, the voltage out-put at a setting of 100 must be checked
with an A. C. voltmeter. If th¢ voltmeter reading is not within 2
volts of 100, make the necessury setting correction for the stated
variac settings. The voltage cérrection i1s assumed to be linear over
the entire range of the variac.

Heat Source: Electrical-rheostat control.

Material: Point at whi¢h condenser heat should be applied:
Aroclor 1254 At beginning

Aroclor 1260 At beginning

Pyranol 1467 .
Inerteen PPO When a pot temperature of 250°C. is reached

Pyranol 1470 When the distillate volume is 40 ml.
Pyranol 1481 When a pot temperature of 250°C. is reached.
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IX - 75

Test Methods
10,117-54
SPECIFICATIONS AND TEST ggggons, contd.

Distilling Range of Aroclors, Pyranols, and Inerteens,
Method No. 10,117-54, contd.

Procedure:

1.

Weigh and transfer a 100 (i 0.05) g. sample of the product under
test to the distilling flask. Take 100 + 0.5 ml. for Pyranol
1470. Assemble the apparatus as described under ASTM D20-30.

NOTE: The electrical condenser will be a permanent set-up so
that no connection will be necessary.

Insert a 3-inch immersion thermometer into a cork so that the
three inch (or 76 mm) line is at the bottom of the cork. Place
thermometer and cork in the flask making sure the thermometer
is in a vertical position.

Turn on the heat source of the flask and the condenser heat when
indicated above,

Turn the rheostat control,flor the heat source to the flask, to ca,
120. Leave in this positicn until exposed meroury column is
within 20°C. of the approximate range of distillation.

when the distillation starts, reduce the rheostat (on the still-
pot) reading until the rate of distillation averages 50-70 drops/
minute. ~

Collect the distillate into a tared flask set on a beam balance.

NOTE: Use a graduated cylinder to collect distillate for
Pyranol 1470.

Record the temperature at the weight percentages indicated in
the individual specificatidns for all Aroclors, Pyranols, and
Inerteens with the exceptian of Pyranol 1470.

Collect distillate of Pyranol 1470 "by volume percent" instead

of "Percent by weight". Por this Pyranol, record the tempera-
tures as follows: =--
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Test Methods
10,117-54

IX. SPECIFICATIONS AND TEST MODS, contd.

Distilling Range of Aroclors, Pyranols, and Inerteens,
Method No. 10,117-54, conéd.

8. contd.
First Drop
35% by volume
55’ " "
" n
ga L "

9. Make the following thermométer corrections (to be added
algebraically to observed temperatures):

A. Barometric Pressure:

¢ = 0,00012 (760-P) (273 + Tc)
Where P = observed pressure in mm,

Tc- observed temperature in °C.

B, BEmergent Stem Correcticn:

——

If 3 inch immersion thermometer is used there is no emergent
stem correction needed.

If a full immersion thermometer 1s used then the positive
emergent stem correction is:

C, =L (T, -T) 0.000154
Where L = 5C. on emergent stem.

Te= observed temperature in °C,
To- temperature of emergent stem at mid-point in °C.

NOTE: The use of a full-imfhersion thermometer is not recommended
because of the difficulties involved in obtaining an acourate measure-
ment of To.

Report the temperatures (corrected) to the nearest 1°C.
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o Test Methods
10,118-53
IX. SPECIFICATIONS AND TEST ODS, contd.
Date: 3-6-53 Material: Aroclors, Pyranols, Method No. 10,1185
Inerteens, and Tri-Tetrachloro-
By: RAC, NPA:SMK berizene Blend WAK Dept. No. 246

Test: Inorganic{G.E.PFree)Chlorides

(Por the products "As received" and after the "Corrosion Test").

1. Thoroughly rinse two separatory funnels with chloride-free water
three or four times. Then take an aliquot from each funnel in a
test tube which has.been rinsed with chloride-free water. Test
these aliquots for Tyndall beams by adding 3 - 5 drops of AgNOs
and allowing 45 seconds for full beam to evolve. Absolutely no
dust or chloride beam shouyg be present.

Note: If beam 1s present rinse all equipment with dilute HNOs
{1:1) and repeat Step 1.

2. When funneMs are beam-free, drain out all the water except 50-ml.
in one and 25-ml,. in the other. Heat the water in both funnels to
boiling.

NOTE: Hold stopper while heating as steam may cause stopper to
fail,

3. Transfer 50-ml. of the sample from the sample bottle at a tempepa-
ture of 95-100°C.. into the 'Beparatory funnel containing the 50-ml,
of boiling distilled water,

NOTE: As a precautlionary neasure pour some of the sample from
the sample bottle into a wdste beaker before adding the 50-ml.
to the funnel,

4, Stopper the funnel and shake .vigorously for at least 1 minute,
venting frequently through the stopcock,

CAUTION: Care must be exercised at all times to touch neither

the lower part of tne funnel stem nor the ground part of the
stopcock,
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o Test Methods
10,118-53

IX. SPECIFICATIONS AND TEST gg!ﬂOD , contd.

Test for Inorganic (0.E.Free)Chlprides in Aroclors, Pyranols,
Inertesns, and Tri-Tetrachlorobepzene Blend, contd.

5. Allow the layers to separate and drain off the sample into the
second funnel containing the 25 ml. of boiling, distilled,
water., It may be necessary to heat the sample when transferring
the sample to the second funnel; e, g. Aroclor 1260,

NOTE: As previously (in Step 3, Note), drain off a few ml, of
the sample into a waste beaker before draining the sample into
the second separatory funnel.

6. Repeat Step & and allow the layers to separate. Then drain off
the sample into a waste beaker.

7. Combine both water extracts in one funnel and shake thoroughly.

8. Take approximately a 10 ml, aliquot of the water extract out
through the bottom of the funnel into a 3/4" x 6" test tube.
Again first allow a few ml. to drain out before taking the
aliquot.

NOTE: The test tube used should be rinsed with distilled,
chloride-free water several times prior to using.

9. Add an equdl (approx.) portion of chloride-free ether,

CAUTION: Test ether for chlorides before using in the following
way .

a. Shake a portion of the ether with chloride-free distilled
water.

b. Separate water layer sgnd test it for Tyndall beam at the
end of 45 seconds.

c. If the beam is present, wash ether (as in a and b) several

times with chloride-free water until washings dhow no beam
after adding 3 ~ 5 drgps AgNOs.
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10,118-53
IX. SPECIFICATIONS AND TEST MEFHODS, contd.

Test for Inorganic (0.E.Pree)Chjorides in Aroclors, Pyranols,
Tnerteen. . and Tri-Tetrachlorobg¢nzene.Blend, Method No. 10,118-53,contd.

10, Shake the ether-water mixture until the emulsion in the sample
disappears and the water lgyer is completely beam free before
adding AgNOa. If emulsion is difficult to break, add sample
dropwise through the ether and then shake.

11, Add 3 - 5 drops of 10% AgNQs solution and test for chloride beam
for 45 seconds exactly. If no beam ia present at the end of 45
seconds, report a 0.1l ppm, The very faintest of beams is gon-
sidered 0.1 ppm. If beam is stronger it will be necessary to
compare with standards of 0.15, 0.20 up to 1.0 ppm, adding the
3 = 5 drops of AgNOs and comparing at the end of 45 seconds.

The method ias precise to the nearest 0.1 ppm.

Report results to the nearest 0,1 ppm.

Reagents, Solutions and Accessories:

The following standards are prepared by the Service Section of the
W.G.K. plant laboratory:

Standard Chloride Solutiong

(See "Procedure Manual for the Service Section Dated 2/21/52,
Part 3, page 59).

The following standards ar¢ made up:
A primary standard of 100.0¢ ppm by weighing 0.1648 g. C.P.
NaCl into a chloride-free i-liter volumetric flask, Dilute

to the mark with chloride-free distilled water and mix
thoroughly.
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. Test Methods
10,118-53

1X. SPECIFICATIONS AND TEST OD§, contd.

Test for Inorganic (G.E.Free)Chldrides in Aroclors, Pyranols,
Inerteens, and Tri-Tetrachloroberjzene Blend, Method No.10,118-53,contd.

A 10.0 ppm S8tandard:

Dilute 100 ml. of the primary stindard to l-liter and mix well.

0.1 ppm. 0,2 ppm etc. Standards:

For every 0.1 ppm of a standard, dilute 10 ml, of the 10,0 ppm
Standard to one liter and mix well,

NOTE: A 0.1 ppm beam is considered the very faintest beam perceptible
to e eye between 15 to 45 seconds after the addition of the AgNOs
solution. If the beam intensity is not visible at all, or if it is
easily visible (too strong) discsrd the solutions and make new
standards.

10% Silver Nitrate Solution:

Weigh on a beam balance 20 (+ 0.05) g. C. P. AgNOs into a chloride-
free dar® bottle. Add 20 ml, C. P. HNOs (chloride free). Dilute to
200 ml. with water.

NOTE: All solutions should be freshly prepared every two weeks and
stored in glass-stoppered Pyrex hottles.

Source of light:

Use the 2-battery Penlite flashlight, having a 3-4% mm light and
aperture, New batteries (use "Eyeready" No. 915, size AA; "Burgess"
No. %, chrome protected; or compgrable batteriea)must be used fre-
Quently in order to perceive beams properly.
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10,121-54

IX. SPECIFICATIONS AND TEST METHODS, contd,

Date: 7-23-54 Material: Arocldrs, Pyranols and Method No. 10,121-54

Inerteens
By: AEB, NPA, Test: Electrical Stability WOK Dept., No. 246
awM:WJa (or Aging Test)

Introduction:

Bleotrical stability is determined by measuring the resistivity of
Aroclors, Pyranols, or Inerteens mt 100°C. before and after exposing
the same sample to air at 100°C. for 96 hours.

PROCEDURE :

1. Allow the Electrode assembly (Method No. 11,607) conﬁaining the
product under test, from the initial resistivity determination
to remain in the oven at 100°C. for 96 hours.

NOTE:

Por this test it is permissible, when convenient, to use either
the same oven where the resistivity test has been conducted or
any other suitable oven regulated at 100°C. However, care should
be taken to see that material under test is not contaminated in
any way during the aging process,

2. At the end of the 36 hour period merely attach the leads from the
megohm bridge to the electrodes (top lead) (+) on the bridge to
inner electrode and other lsad to outer electrode) and measure

the resistivity again. PFollow the procedure described in Method
No. 11,60T7.

Report the resistivity at the end of 96 hours and indicate the

change, if any, from the initial resistivity.
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Test Methods

12,036-53
IX. SPECIFICATIONS AND TEST MDS. contd,
Test for Composition by Diutulub;_ton of Tri-Tetrachlorobenzene Blend,
Mathod No. 12,036-53, contd.
Calculation:

% Trichlorobenzene = (wt., of Fradt, 1 + & wt. Fract. 2) x 100
Sample Weight (Step 2)

Total Tetrachlorobenzene (gms) = mwt. of Fract. 3 +.} wt. Fract. 2
(Tetra) + 4 Fract, &)

‘ %1,2,3,4-Tetra 1somer = total wy, of Tetra x percent 1,2,3,4 isomer
, (Step 8)
. Sample Weight (Step 2)

’. 1,2,4,5-Tetra isomer = total wt. of Tetra x percent 1,2,4,5 isomer
(step 8)
Sample Weight (Step 2)

le: A 700 g, sample of the plend has been distilled. Total
Tetra Fraction weight was 70 g. [It was found from Dwg. A-5538 that
isomers were present in the following percentages: 1,2,3,4-isomer 90,08
and 1,2,4,5-1somer 10.0%. Then the percent of each isomer in the blend
will be as follows:

% 1,2,3,4-Tetra 1somer = 70 x 90 = 9.0% by wt. of sample (Step 2)
T00

% 1,2,4,5-Tetra isomer = 70 x 10~ 1.0% by wt. of sample (Step 2)
T00

% High Boilers (as Pentachlorobenzene) =

l-!lt. of Frast. 5 # & wt. of Fract. 4 + 4 Residue (Step 9)] x 100
Sample Weighti (Step 2)
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o Test Methods
12,036-53

1X. SPECIFICATIONS AND TEST DS, contd,

Test for Composition by Distillation of Tri-Tetrachlorobenzene Blend,
Method No. 12,036-53, contd.

% Loss on distillation =

Evt. of Sample (Step 2) - (combined wt. of Practs. + wt. Residue
(Step 9)] x 100

Sample Welght (Step 2)

Report all components, residue, and loss on distlllation to the
nearest 0.1%

Apparatus:
1 - A 2-liter, B 24/40 medk, round bottom distilling flask
(pot).
1 ~ A four foot stainless steel packed column.

1 - An insulated and eleotirically heated distilling head
with a thermometer (8 10/30 Joint).

1 - A 500-ml. "glass-col" heating mantle.

3 .~ variacs (to regulate individual heating of the distilling
head, the column, and 'the pot).

1 - AO® - 360°. range, ¥ 10/30, thermometer (corrected )for
the distilling head.

5 - Recgeivers:
2 x 500-ml. and

3 x 250-ml. Erlenmeyer flasks.
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Test Methods

12,169-54
IX. SPECIFICATIONS AND TEST !EQIODS, contd.
Date: 9/23/54 Material: Aroclors, Pyranols Method No. 12,169-54%
and Inerteens
By tWWK:WJG Test: Sulfates WGK Dept. No, 246

;
¥

Scope :
This method of test is intepded for the qualitative determination
of inorganic sulfates, by precipitation with BaCle, in chlorin-
ated biphenyl products.

Apparatus:
250-ml, separatory funnel, L x 6 inch test tube, and a burette

or 5-ml. pipet.

Reagents:
10% (by wt.) aqueous BaCle solution and C.P., HCl

Procedure :

1. Place 75 ml. of distilled whter in a clean 250-ml, separatory
funnel.

2, Heat the water to boiling by means of a Bunsen flame,
3, Add 100 ml, of sample to thp funnel.

4, Shake contents of the funnet thoroughly, venting occasionally
through the stopcock, for ca. 1 minute.

5. Allow the layers to separatp.
6. Discard the lower or sample layer.

7. Drain 15 ml., of the water layer into a clean 1 x 6 inch test tube,
8. Heat to boiling over a Bunsgn flame,

9. Add 5 drops of C.P. conc. Hfl, then slowly add 5 ml. of BaCle
solution from a burette or pipette, and shake to mix,

10, A vwhite precipitate reveals the presence of sulfates. Report as
follows:
If no precipitate is noted immediately report as "None'.
1f a precipitate 1s noted report as "present".

Reference: ASTM-D117-53T and DBY8-49, MONS 046308
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Test Methods
12,208-54
IX. SPECIFICATIONS AND TEST METHODS, contd.

Mixtures

Date: 8/20/54 Material: Aroclorqautylacebate Method No. 12,208-54
u
By :GWM:WJG Test: Composition WGK Dept. No. 246

1. Ascertain that the lot numbﬁr of the Aroclor 1254 (used in the
mixture) 1s recorded on the 'label of the sample bottle.

2. Determine the Specific Gravity of the mixture at 29°C./15.5°C.
using General Method No, 13 [(Method No. 10,497) with the fdlowing
modifications:

a. DO NOT heat the material to greater than 35°C.
b. Use a 1.400 to 1.600 range hydrometer.
c. Use a 0° to 50°C. range paper scale thermometer.

3. Apply the hydrometer correction (if any).

4, PFrom chart A 7780 on the roilowing page, IX - 176, determine if
the corrected Sp. Gr. of the Mix at 29°/15,5°C, falls within the
shaded portion of the chartiat a point corresponding to the
Specific Gravity* at 65°/15/5°C. of Aroclor 1254 used in the
blend, .

Report only the Specific Gravityiof the mixture at 29/15.5°C. and indi-
ocate whether or not the material |passes the specification limits,
(Whether it falls within the shaded area on the chart or not.)

Remarks:
The diagonal lines on the chart indicate the % Butylacetate
present in the mix at the cgrresponding coordinates of specific

gravity of the mix at 29°/15.5°. and the specific gravity of
the Aroclcr 1254 at 65°/15.%9°C.

# This Specific Gravity may be ¢gbtained from the analytical ticket
file,
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R Test Methods
12,213-54
12,214-54
IX. SPECIFICATIONS AND TEST ME‘!‘!:‘ODS, contd.
Date: 8/24/54 Material: 1254 Aroclor Butyl Method No.12,213-54
Acet*te Mixture
By: TT:WJG Test: RefractiveIndex WOK Dept. No, 246
J—

1, Determine the Refractive Inddx of the mixture at 25°C, using
General Method No, 28 (Method No. 11,784),

NOTEB: Do nct leave the sample bdttle unstoppered, since possible
volatilization of the butyl acetate would change the composition of
the mixture.

Date: 8/24/54 Material: 1254 Apoclor Butyl Method No. 12,214-54
Acetat¢ Mixtures
By: TT:WJG Test: % Butyl Agetate WAK Dept. No. 246

1, Tare on an analytical balanc¢ a clean dry aluminum dish., Record
the weight. :

2. Weigh acourately on an analyjical balance a 5 (+ 0.1000) g, of
the mixture into the dish and revord weight of dish and sample.

3. Subtract weight of Step 1 frpm weight in Step 2. (This 1s the
weight of the sample).

4, Place the dish into a 108 + 1°C. oven for 3 hours.
5. Cool in a desiccator,

6, Reweigh and record weight of: dish and contents.
Calculation:

& Butyl Acetate = Original samplp and dish (Step 2)-Final Ht.jgtgg‘)x 100
' Sample Weight (Step 3)

Report to the nearest 0.1%.
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i Test Methods
12,215-54
12,220-54
IX. SPECIFICATIONS AND TEST ODS, contd,

Date: 8/24/54  Material: 1254 Aroclor Butyl Method No.12,215-54
Acetgte Mixtures
By :TT:WJaG Test: Color WGK Dept. No. 246

—

1, Determine the color of the mixture in terms of APHA units. Refer
to General Method No, 2 (Method No. 10,007).

Inerteens

Date: 9/29/54 Material: Aroclors, Pyranols, Method No. 12,220-5%
By: WWKWJG Test:: Light

ransmission WGK Dept. No., 246

.
—

Scope:

The purpose of this method is to measure the percent light trans-
mission through 246 products as compared to distilled water which
has a transmission of 100%.

Equipment :
1. The Fisher Electrophotometer.
2. An empty plastic filter holder (no filter).
3. Round, 23-ml., matched absorption cells.
Procedure:

1, Determine the Light Tranamistion according to General Method No.
18 (Method No. 10,723-51) with the following modifications:

A. Use an empty plastic filker holder.
B. Use "A" ligkt intensity.
C. Use aistilied water as a reference liquid.
2. Read the % Lighi Transmissioh on the "B" scale.
Repcrt results tec ihe nearest 0.,1%. MONS 046312

Refererice: National Cash Regiat&r Co.'s Method 2021.55 (9/24/52).
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. Test Methods
12,306-55

IX. SPECIFICATIONS AND TEST ODS, contd,

Date: 3/7/55 Material: Arodlors and Pyranols Method No,12,306-55

By: WWK:WJG Test:  Parlihk # 10 Viscosity WGK Dept. No. 246

i

IMPORTANT: Conduct this test in a room having a temperature of 23-27°C.

and away from drafts.

1.

Support the cup 1n a level position on a ring stand high enough to
permit the placing of a 50-ml, graduate and your finger under the
oup,

Center a clean, dry 50-ml. graduate under the cup orifice.

Strain about 100 ml, of lamqle thru a funnel ocontaining a 100 mesh
or less screen into a clean, dry 250-ml, beaker, N

Adjust the temperature of thk sample to 25 + 0.5°C.

Close the orifice by placing your finger under the cup.

Pour the sample into the cup, avolding air bubbles, until it is
level full.

NOTE: The cup must be exactly level full with the surface of the
1iquid being neither convex hor concave.

Remove your finger and measupe the time, by stopwatch, it takes
for exactly 50 ml, of sample: to be collected.

NOTE: Start timing the 1nlt}nt you remove your finger from the
orifice,

Report the viscosity in seconds fo the nearest 0.1 second.

Duplicate results should check w}thin 1 (one) second.

Reference: GOeisman's memo to Sc*martz. 8/5/54.,

This method is the same as that used by Du Pont at their plant in
Pariin, New Jersey.
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1X. SPECIFICATIONS AND TEST §§2§ODS, contd.
Note on the Inorganic Chlorides Test.

See also the comments on pages 17 - 17 in Section VII, above,

1t will be noted that the chlorides content 1s expressed in parts
chlorine ion per million, The specification limit of 0.1 parts
chloride per million calls for vdry special control technique,
especially in a plant area whereithe air is liable to be contamin-
ated with traces of HCl gas etec.

In order to get repeatable resul$s, it was found necessary, at the
Krummrich plant laboratory, to s¢t up a special test room with a
supply of clean air, and to keep(the pressure in the room a little
above that of adjacent rooms to prevent the entrance of contaminated
air. RMull details of this specigl room were sent to Mr. Haywood at
Newport, October 2%, 1950,with drawings, and suggestions for improve-
ment arising out of Krummrich plgnt experience.

Mr. Harden reported on visit to the Krummrich Plant control laboratory
in August 1950, and Mr. Penningt¢n visited the laboratory late in the
same year to pick up the techniqye of the tests.

Mr. Haywood, November 19, 1951, reported that Newport had installed
such a special room,

On February 2nd, 1953, Mr. Beaurggard told us that G. E. in America
no longer had "wide open" liaison with B. T. H. in England, but that
MCL would, nevertheless, be in order in giving details of the G, E.
test to B, T. H, MCC consider that the Munch test,in which the
"yaatile chlorides", formed during heating, are aspirated over into
silver nitrate solution,gives a Petter estimate of the stability of
the sample, but that MCC have not yet enough background of experience
in the use of the test, and in the figures normally to be expected,
to be in a position to recommend a change to the Munch test,

MCL Research Progress Report 1151 - 52/1/12, May 1953, deals with
Bakelite Co.'s test of the same type as Dr, Munch's test,

The faintly opalescent suspensions of AgCl are unstable, and the
turbidity measuremente have to be made on a rigid time schedule,

using visual comparison in Tyndall beam. Mr. Barlre suggested washing
the ccndenser back into the sample,and using a Lumetron or similar
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1X. SPECIFICATIONS AND TEST MEJHODS, contd.
T

1
Note on the Inorganic Chlorides|Test, contd.
T

presumably because the tintetraﬁhenyl, performing its function of
removing HCl formed during the heating, has formed SnClz or SnCl,.
The G. E. specification allows yp to 5 ppm, but Mr. Kuster reports
that MCC figures rarely exceed 2 ppm. While allowing the relaxation
to 5 ppm, G. E. still insist thgt the separate main component shall
show not more than 0.1 ppm.

The same 5 ppm tolerance has beqn extended to "Inerteens" which contain
glycidyl phenylether in place of tintetraphenyl, but experience indi-
cates that this tolerance is w lecesary .

Presumably the glycidyl phenyl &ther removes the HC1l by the opening

of the alkene oxide ring:

7
—_— —% — + HCl——> +—/cc1— CCOH giving products

which volatilise away, or at leést do not react with the silver
nitrate.

The very dilute sodium chloride |standards required for the inorganic
chlorides test require very spegial care in handling, otherwise they
increase in strength by picking |up HCl etc. from the air. In practice
they are not actually made up, 4xcept when a new operator 1s being
trained. An experienced operatqr works from a visual memory of the
Tyndall opacity given by the stgndard (actually it is about the
faintest discernible opacity).

Occasionally a high "chlorides after heating" figure on Inerteen has
been traced to contamination wigh traces of tintetraphenyl picked
up in the plant.

MCL Research Progress report 1132 NR 52/103/3, September 1954, deals
with a method of determining tin tetraphenyl in Pyranols.

Report 1151 52/1/12, May 1953, ghows that Aroclor 1262 is stable at
160°C. in air.

Report 1151, NR 53/97/1, July 1§5}, showed some darkening of 1262 in
steel at 300°C. in air,
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IX. SPECIFICATIONS AND TEST M@%ﬂODS, contd.

Note on Electrical Test Methods.
o

A great deal of work has been ddne by MCL in the development of
electrical test methodas and equipment, in consultation with
customers, in testing of raw material supplies, and finished
products, on the effect of stabilizers, effect of contamination

by contact with insulating matenlals or gaskets, in customer service
work generally, and in asaemblidg data for various publications.

See the list of reports- at the end of Section VII, above,

Finished Product Samples sent to MCL.

A complete set of samples of Ardelors 1ll42 to 5460 was requested
April 1, 1947, also of all Montars, and of Pyranols 1467, 1488,
1496, with analytical data on each sample. (Aroclors 1169, and
1269 had been abandoned in favour of 1170 and 1270).

MCC report 171-1088, 2881, May 1053, compares Anniston and Krummrich
plant 1260,

Competitor's Products.

Dr. Jenkins, February 20, 1952, reported.a statement to the effect
that Bayer's equivalent of Aroclpr 1254 had a resistivity of 100 to
900 x 107,

MCC report 171-1075, 2887, discupses an Italian sample of "Fenclor".
Ruabon Development Division Annuil Report, 1951, page 4, discusses
ICI's "Cereclors" as plasticiserp for PVC. Aroclors were better
for this purpose.

Certain MCL research reports und;r Job 1151, discuss competitive

products, for example, 1151 DF 58/86/5, March 1954, on French
"Pyralene",
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X. PLANT OPERATING DATA

Plant Capacity

In 1946 the working rates oftthe different units at the Krummrich
Arcclor plant were as set ouy in the table below,
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FTME TABIR - AROCLOR PRODUCTION
———e S
Iiquid Aroclors Solid Aroclors Resinous Aroclors
1242-1248-1254-1260-1262 1268-1269-1270-1271 .2565-8465-5460
ration Time-hours |Equivalent Time~hours | Equivalent Time-hours Pqninlmt
Operati "iLbs.of fin. [bs. of Pin. . .[Lbs,of Mn.
R Aroclor Aroclor Aroclor
Melting Charge Lo
CHB and DHB 12,00*
. Pumping Dipheny 080" 0.309 0.ho*
Charging chlormator 0.35 0.35_ 1.25
Chlorination 1242-13.00 6100 1268-23.00 7000 2565-24.00 6500
1248-15.00 5700 == 1269-28,00| 7200 B465-24 .00 6900
1254-19,.00 1270-26 .00 6800 5460-28,00 6200
1260-20 .00 7800 1271-28.00 - :
1262-21.00 8500
Transfer to aerating tk 0.35 0.35
-Aerating 3,00 §.00
— 4 N 2665- 3.00
Distillation 12.66 -15. 00 i i%ﬁ
1269-24.00 5560-16 .00
1270-24 .00
. 1271-24%.00
Drawing to drums 1268- 3.00
Blending & treating - §,00 . 3,00
Pilling containers ] 6 .00%
Piltering 5.00 5.00
F1lling containers §,00% <
Dropping to storage 2,00%
Cleaning press 3.00% 3.00%

SNOW

81E940

* These operations are performed at such times during the operating cycle that no production time

is lost.

# When the production rate 1s low, the aerating operation 1s performed similuyriy to (*) wi:thout :

lost time in product

ion,

However, during a high rate of production the chlorination and distil-

lation operstions are frequently held up until the aeration operation is completed which results

in a loss of product

Approximately one and one-half chloriutoi-' batchu make one still charge.

ion.

A
Normally these charges are equivalent to approximately three chlorinator bdatches.
The figures on page VI-5 would indicate a figure of about 6300 1lb. for finished 1248,

A3 3oudep
ueId
1-X
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X. PLANT OPERATING DATA, contd.

Plant Capacity, contd.

See also page 5 of Section v;, above, for chlorination time cycles.

stills, 9,624,188 1lbs. of liquid Aroclors, and 121,812 1bs. of

With four maln chlorinators,*one air-blowing tank, and two vacuum
s0lids were made in 1944,

The best month up to 1947 had produced over 1 million pounds. The
capacity in 195% (five main thlorinators, two air-blowing vessels and
two vacuum stills) was given'as 1# million pounds per month.

In 195% the capacity for Arodlors was given as 1§ million pounds
per month.

The Pyranols plant was rated at 14 million pounds a month in 1953.
Typical operating times for byranols were given in 1947 as follows:

Pump Aroclor to miker 8.0 hours
Pump TCB to miker 5.0 hours
Mix and sample 2.5 hours
*Adjust composition and mix again 3.0 hours
Add tin~tetr&phenyh, mix and sample 2.0 hours
Clean the press 0.5 hours

21.0 hours

* This period 1s required fop each separate adjustment found necessary

The elapsed time from startihg a batch to finishing and loading
was about 5 to 6 days, It k about 5 hours to load an 8,000 V.S,
gallon rail tank.

Labour.

At Anniston one operator peq shift looks after six to seven chlorin-
ators, and another looks after the two stills. The chief operator
of the area helps as necess , and extra labour is available for
drumming off and similar occasional heavy loads.

See page 25 Section VI, above, for the labour needed for the
distillation of solid Aroclaors.

One man, per shift, borrowed from the Aroclor department, does
practically all the Pyranol work at the Krummrich plant.
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X. PLANT OPERATING DATA, conitd.

Yields

The departmental monthly returns are complicated because of the
number of finished products, jeach with its own requirements of raw
materials, and of services. {:nother difficulty is that the receipts

of chlorine into the department are not measured in any way; the

"econsumption" of chlorine is [reckoned back from the "make" of Aroclors.
other

In the Krummrich plant Aroclor department, receipts of/raw materials,

and despatches of finished gdods,are totalled for the month in the

usual way, and the month-end 1nventory made as described in Section

VI, above, pages 47-.

True theoretical yield figures cannot easlly be set up because the
products are quite complex tures, but what are called "Theore-
tical Conversion Factors as (btained from Experience", are tabulated
on page X-13 - below, each crude Aroclor being lumped with its
corresponding distilled prodyct, and each month the "Theoretical"
requirements of chlorine and [Diphenyl are calculated from the month's
production figures for the different Aroclors as set out below, See
also the letter, E. Mather to L. D. Stuart, June 2, 1947, discussing
the origin and use of these ‘ltheoretical"” factors.

Iy

1EEBBMINAII&N_QE_JHEQBEIIQAILXIEIDS

Type Pounds % |piphenyl|ReqiiBed Diphenyl
Arcolor | Aroclor Che | pagtor |To Pinish Required
: Produced | Facgor To Finish

1148 + 1248 32,685 | 0.986% | 0.5304 | 31,587 17,336

1154 + 1254 187,407 1,0972 | 0.4669 | 205,623 87,500
1260 97,147 1.2 0.4038 | 116,576 39,228
1262M (1)1,800 | 1.2270 | 0.3930 2,209 707
1271 3,000 | 1.4190 | 0,3200 4,257 960

TOTAL 322,039 ‘ 360,252 145,731

(2000-~1800) 200 124 )

(1) Use 90% of total 1262 hix produced,or 1800,
* Prom page X~13. ‘
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X. _PLANT OPERATING DATA, confd.

Yields, contd,

"Standard Conversion Factors"|also have been established as set

out in the table on phge x:::‘ah; in this case the crude and

the distilled products being ftaken separately. Eaoh month the
"Standard" requirements of chlorine and diphenyl are calculated back
from the month's production figure for each crude and distilled
Aroclor separately (except that each crude Aroclor is bracketed with
its corresponding distilled Aroclor where one is made, and the

factor used for each pair 1s § weighted average of the single factors)
as set out in the example beldw.

DETERHINA?}ON OF STANDARD YIELDS

Type Clz | Diphenyl Cle Diphenyl
Aroclor Produced Pﬁctof " Factor Required | Required
T

1148 + 1248 32,685 |1.040' 0.5687 33,992 18,588
1154 + 1254 187,407 |1.181 0.5011 221,328 93,910

1260 97,147 |1.295 0.4375 125,825 42,502
1262M . (1) 1,800 {1,322 0.4210 2,381 758
1271 3,000 |1,499 0.3438 4,499 1,631
TOTAL 322,039 ‘ 388,025 156,789

2000 - 1800 = 200 (1262imix)
322,239 gross Yotal production

1) Use 90% of total 1262 mif produced or 1800 #.

"standard", and "actual" conswymptions of chlorine and diphenyl, as

The gross total production is]then compared with the "theoretical",
set out in the example on theT?illowing page (X-5).

The HCl production is compared with half the chlorine received,
(1. e, used).
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X. PLANT OPERATING DATA, contd,.

Yields, contd.

Dept. 246 Monthly Inkentory 8 AM. - June 1, 1946

CHLORINE :
22 2
Theory 360 252 @ X 100 = 89,45, taken as 100%
Standard 325 (2)25 p ©x 100 = 83,05 -g;—‘g% x 100 = 92.85%
Actual %g%—%g% . X 100 = 83.26 gﬁg x 100 = 93.08%
DIPHENYL:
Theory %s—;ﬁ B Xx 100 = 221,12, taken as 100%
Standard 15%%;! "x 100 = 205.42, g—g%-:—g = 92,95%
Actual 222 239 , X 100 = 206.18, ggf‘ig - 93.24%
10(_)2 HCl:
Short tons 100% HCl produced 88,34 ®

Short tons Clg received + 2 * 10 = gh.gp X 190 = 93.00

93.00 . , _ HCL (36.5)
To5igi X 100 = 90.43 % Note 102.84 _Z'L—’s)"m 32 s3e x 100

B These figures are the totals From page X-3.
# These figures are the totals ifrom page X-4,
* These figures are the totals Ifrom page X-7.
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X. PLANT OPERATING DATA, contd,

The combined departmental montiﬁly return covering all Aroclors on
one statement is then set up as shown on pages X-7 and 8, and
summary sheets are made out ¢ aring the current month with the
last three months and with the previous year, and giving a fore-
cast of production for the next: month, as on pages X-10a, b, ¢,
and 4,

The inventory methods in the Pyranol department have no special
features. .
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MONTHLY |STOCK_REPORT
May 11, 1946
CRUDE MATERIALS USED
Cla [ [cla Cia | Tolu-|Time | Att. ] Di-
Gas uid ene Earth phenyl |
1. No. of Material #231 | §232 | Total |#529 |#565A|#608 | #611
. | (5)
2, Stock First of 6,4004 «  of| : 6,4004 soof# [1000#|225¢ h59,178¢
Month (1).1.
5. Received R 376,975 1,000 379,973 0 2450 [200 (100,000
(2) (3) (%) 1 (%) (6)
4, Total 382,373 | 4,000 [386,373 [ 400 |3u50 425 59,178
5, Stock Last of _| 2,348 | o | 2,348[200 {1500 {300 poO2,889
_Montb (1) .
6. Difference 380,025 | 4,000 384,025 | 200 [1950 [125 [156,289
7. Required to 2,000 ' 0 2,000 0 150 0 0
PFinish Previous )
Monih - T
8. Difference 378,025 |4,000 [382,025 [ 200 |1800 |125 {156,289
9. Required to + 5,000 0 5,000 0 100 0 0
| Finish This Month n
10, Totel 383,025 |§,000 [387,025 | 200 [1900 [125 56,2
11, Credit _ '
12, Net Used 383,025 (4,000 387,025 | 200 [1900 | 125 [156,289
13, Per 100 1bs. 118,86 |[1.24 |[120.10 [L0.00 [0.59 |0.04 | 48.50
Pinished Goods .
REMARKS: (1) In scrubber liqugr. (5) 1178# in scrubber liquor.
(2) Prom Dept. 231 (Chlorine) (6) Purchased.
(3) From Dept. 232 {(Chlorine)
(4) From Dept. 363 (Warehouse)

MONS
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MONTHLY ﬂOCK REPORT

May 1946

High Boilgr Labor
Crude |Distilled | Operating | Repair| Packing| Total
1, No. of Material | 618 619,
2. 8toock First of o# Of: 0, 0 0 0
Month N
r
3. Received + (o] 0 1150 120 130 1400
4, Total 0 0 1150 120 130 1400
Ny
T
5. 8tock Last - (o] (o} 0 [o] 0 0
Month "
6. Difference 0 0 1150 120 130 1400
T. Required to - o] 0 200 [¢] ¢} 200
Pinish Previous
Menth .
8. Difference 0 0 950 120 130 1200
9. Required to 0 0 150 0 0 150
finish this *
month .
15. Total [] [‘JN 1100 120 130 1350
11, Oredit T [ )
12, Net Used ) R B VL 120 130 | 1350
13. Per 100 Lbs., " 0.34 0.04 0.04 | 0.42
Finished Goods
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|
MONTHLY STOCK REPORT
t
PRODUCTION, Dept. 246 May 1946
1. Products or By-Products .| Aroclor |Montar #4 | DY-Product
. 100% HC1
2. 8tock Last of Month (1) 31,479¢# of 0 tons
Delivered to Packing 0
3. Room or shipped . 560,385 0 0
4, Del'd to 363 Storage 250,131 0 0
5. Delivered to Departments | (2) 52,109 0 (3) 93.00
6. Total 2, 3, 4 and 5 1 w08 | o 93.00
e
7. Rec'd from Packing Room :’ o] o] o]
8. Rec'd from 363 Storage ] su0,000 0 0
9. Rec'd from Departments [ 0 0 (4)4.66
10. Stock first of Month 4 (1) 31,865 0 0
[11. Tota1l 7, 8, 9 and 10 T 571,865 0 4.66
12, Produced : 322,239 0 88.34
13, Per Cwt. Main Product i
(1) Process Goods Stock
(2) To Dept. A-246 (Pyranol Dept.) 48,509#
To Dept. D-246 (Permasan Dept.) 3,600
TOt&L .ovivvvevcsvrnnssscemsns 52,100#
(3) To Dept.D-218 (Muriatic Acjd Dept.)90.00 tons
To Dept. 217 (Chlorsulphupic Acid
pt.) 3.00 tons
93.00 tons
(4) From Dept. C-248, (Santolupe)
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Monwggg STOCK REPORT
YIELDS, DEPARTMENT 246 May 1946
Products or By-Products |Arocjors ) HC1
'Yield on chlorine 83{26 (93.08%) 93.00 (90.43%)
Yield Last Month 81.;5;3 (92.808) 92.79 | (90.22%)
Standard Yield azjos (92.85%) 92.56 | (90.00%)
Theoretical Yield 89.1!45 (100.00%) 102,84 | (100,00%)
Yield on 611 206.18 | (93.24%)
Yield Last Month 208]87 (92.98%)
Standard Yield 205 .52 (92.95%)
Theoretical Yield 221 .}El? (100,00% Aroclors| Produced
Yield on v 1148 2004
Yield Last Month . ‘ 1248 |32,485
Standard Yield 1154 300
Theoretical Yield 1254 187,107
1260 57,147
1262M 2,000
1271 | 3,000
Total..... 322,239
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SUMMARY OF MONTHLY REPORTS Dept. 246
Month; ———— March April May
Production:
Products 1. Aroclors Liquid 400,000# 350,000# 319,239#
2. Aroclor Sqlid (o] 0 3,000
3. Aroclor tal 400,000 350,000 322,239
4, Muriatic Acid 100%
Yields:
Raw Materials 1. Diphenyl 94,20% 93,288 93.24%
2. Chlorine 94,50 93.43 93,08
3. Chlorine (HC1) 91,00 90.75 90,43
Inventory:
Raw Materials 1. Diphenyl 150,000# 220,000# 102,880#
2. Chlorine 5,000 2,000 2,348
Process Goods 1. Aroclor 1254 3,000# 25,5004 [o}
2. Aroclor 1260 7,500 [+] 31,4794
3. Aroclor 1271 10,000 0 0
Finished Goods 1. Aroclor [} [o] 0
2. Muriatic Apid 0 0 o
Liquidation Reserve:
Raw Materials 1. Diphenyl 5, 000# 1, 0004 3, 0004
. 2, Chlorine 2,000 3,000 1,000
Process Goods 1. Arcclor 0 0 2,614
2. Muriatic Abid 4] 0 o]
Goods of "No Value":
1. — —_— —_— —_—
2, —_ _ — O
3. _ —_ —_ —_—

COMMENTS: (See attached report for detailed remarks.) Signed:

Operating Supt,

Brief Comments Inserted.
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OPERATION REPORT

pt. 246

y 1946
Rate of Operation
Year 1945 1 9 4 6
Month 12 5 to date April May June Est.
Liquid Aroclors 5,400,000 },500,000# 300,000 319,2394 500, 0004
Solid Aroclor 300,000 50,000 o} 3,000 50,000

Total Aroclors 5,700,000 },550,000 300, 000 322,239 550,000
1008 by Produce 2,200.0 tons ;500.0 tons 90.0 tons 88,34 t. 180.0 t.
HC1

Brief Comments On:

(1) Number of days operated.
(2) Reason for rate of ppoduction.

(3) Reason for estimated rate of production.

Crude Materials and Yields

Crude Materials/cwt Aroclors

Year 1945 1 9 y P
Month 12 S Lo date.  April Ma
#231 118.0 " T1i7.0 117.5 EEE%EE
#232 4.0 3.5 4.2 1.24
Total Chlorine 122.0 120.,5 121.7 120,10
#611 47.2 47.0 46.9 48.50
#618 0.2 0.2 0.2 0
#6179 Y o 0 o]
#5654 0.5 0.6 0.4 0.59
#529/owt 1262 mix  11.6 11.0 11.5 10.00
#608 0.03 0.03 0.03 0,04
Hours labor pkg. 0.03 0.02 0.02 0.04
Hours labor oper. 0.34 0.32 0.38 0.34
Hours labor repair 0.02 0.02 0.02 0.0k
Hours labor total 0.42 0.39 0.45 0.42
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OPERATION REPORT, Dept. 246, m 1946, contd.

Percent Yields (Theo

Year

Month

Aroclor
on Chlorine
on #611

100% by-prod.HC1
on Chlorine

Brief Comments on Yield.

Servioe Charges/cwt. Aroclor

Year

Months

Steam M 1lbs.

KWH Power

KWH Lights

KWH Total
Comp.Air M Cu.Pt.
City Water Cu.Pt.

Well Water M Gals.

Fuel Gas M Cu.Ft.
8tocks
Stocks .u of

Warehouse
Department

X - 10¢

Operating
Data
10!
1945 o 9 M s
12 5 to date April May
1
93.24% 92(.7% 92.80%  93.08%
92,17 94|.106 92.98 93.24
94,38 95,51 97.61 90.43
1945 1 9 4 6
12 5 to date April May
0.22 g.ua 0,33 0.33
2.14 .09 2.40 2.47
1.00 t.ko 1.27 1.55
3.14 49 3.67 4,02
3.01 .14 0.10 0.11
0.11 21.90 24,50 24,00
6,00 42 0.44 0.47
0.05 0.56 0.03 0.42
~L-46 6-1-46
532} 000 100,000
571000 250,131
1,103,000 350,131
Brief comments on present stock and amount shipped.
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X. PLANT OPERATING DATA, contd.

OPERATION REPORT, Dept. 246, Mpy 1946, contd.

Operation

Brief comments on:
(1) Operating difficultips,
(2) Operating changes or unusual occurrences.
(3) Major repairs.

(4) Future changes or major repairs contemplated.

Personnel

Note changes in personnel.
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The month's yield figure for the Aroclors, as explained above, is a
composite one, depending to soje extent on the ratios between the
different Aroclors made, With|this restriction, the following data
give the results for 1946 at the Krummrich plant.

Raw Materials Consumption lbs, per 100 1lbs, of Aroclor
Chlorine 122,22
Diphenyl 47,22
Lime 0.44
Attapulgus Earth 0.02
also Toluene 11.67 (1lbs.per
100 1bs.

1262 M blend)

Crude and distilled high boileks are not included because the amounts
used were small,

Krummrich plant standards, fori1954 were, per 100 1lbs. Aroclor
produced: --

1260 1262
1248 1254 mixturd mixture 1260 1262

Diphenyl consumed | 56.50 45.75 39.54 | 38.02 41,78 43,45

Chlorine consumed |103,25 117.56 117,21 |119.47 |131.29 (128,80

Lime consumed 0.50 | 0|50 0.46 0.46 0.50 0.50
Attapulgus Earth .

consumed 0.04 | 9.04 | o.o4 | o.04 0.04 0.04
Toluene consumed - - 1.40 us1.40 Us - -

gallons |gallons
46,35 | 52,75 | 52,02 |53.60 [58.9% |s57.82

iy
T

Muriatic Acid
produced
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Krummrich plant standards, peri 100 lbs. Aroclor, for 1954, contd.

L

‘ 925,0001;;./honth 1,250,000 1bs./month
production rate production rate

Labour, man hours 1!,622 1,622

Steam, 1bs. 1,850,000 2,500,000

Electricity KWH 27,800 37,500

Compr.Air,cu.ft. 925;000 1,250,000

City water, U.S.gal. 278,000 376,000

Plant water,c‘u.t‘t. 46, 300) 000 62,500,000

4

The report "Process Description, for Aroclor, Dept. 246", Schwarting
and Schwartz, March 15, 1955, g*vea more recent figures.

Yields of Aroclor {(as % of the I'theoretical figures on page X - 13).

On chlorine consumed 93.E4$ (93.25) The figures in brackets
On diphenyl consuned 92.17% (94.73) are for the first 9
onths of 1953,
Yield of HCl

On chlorine consumed 94.$8% (90.12) of the "theoretical"
figure,
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Services Consumed Per 100 1bs, #oclor

(Production at the rate of P36,100 1bs, of solid Aroclor

Steam 1000 1b8, ~-~-----cempecmecanoon 0.228
Power KWH -c-cc-rcocanmcaaa o o e ———— 2,141
Lighting KWH --- - --= 1,003
Comp. Alr, 1000 cu.ft., ---ereccacan-c-- 0.110
City water, cu.ft. ------- ——————————— 25,990
Well water, 1000 U.S. galls ~---c-~eu-- 0.464
Puel gas, 1000 ocu.ft, ~=--- ————————— 0.049

0,025 packing
Labour, man hours e ———

0.235 operating
See also the report "Process Des‘rcription for Aroclor, Dept, 246"

Schwarting and Schwartz, March 16, 1955, pagesl7- for more recent

figures.
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Department 246 Standapd Conversion PFactors (1946)

DISTILLED CRUDE 100%
AROCLOR CHLORINE DIPHENYL HIGH BOILER HIGH BOILER  HCl
1142 0.875 0.607% 0.3829
1148 0.992 0.547% 0.4341
1154 1.130 0.482% 0.4945
1160 1.235 0.4160 0.5404
1162 1.253 0.4060 0.5485
1168 1.369 0.362% 0.5991
1169 1.433 0.345 0.6271
1170 1.505 0.34 0.6586
1171 1.565 ! 0.6880
1242 0.921 0.638 0.4030
1248 1.044 0.576 0,4568
1254 1.186 0.50 0.5192
1260 1.300 0.43 0.5689
1262 1.327 0.426 0.5809
1262M
1268 1.331 0.390 0.5827
1269 1,740 0.406 0.7614
1270 1.828 0.410 0.7999
1271 1.908 0.8350
2565 1.345 0.286 0,095 0.5886
4065 1.320 0.240 1.164 0.5776
4465 1.466 0.266 0.180 0.6415
5060 1.290 - 0.418 0.5645
5460 1.573 -— 0.510 0.6883

A somewhat different set of factors, in use in 1953, is given
on the following pages X - 13 and 14,

Molten diphenyl stocks (at mabout 90°C.) taken at 8 lbs, per U.S.
gallon,
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DEPARTMENT 246 - CONVERSION m‘rcrons
Theoretical Factors as Obtaineditrom Experience (1946).
AROCLOR CHLORINE DIPHENYL DISTILLED HIGH BOILER
1142-1242 0.8492 # 0.5874
1148-1248 0,9664 0.5304
1154-1254 1.0972 0.4669
1160-1260 1.2000 0.4038
1162-1262 1,2270 0.3930
1168-1268 1.3330 0.3523
1169-1269 1.3760 0.3314
1170~1270 1.4190 0.3200
1171-1271 1.4500 0.3100
4065-4465 1.2682 0.2303
2565 1.2950 0.2781
5060-5460 1.2800 s 0.437

These factors were stil] in use in 1953.

Aroclors are not pure compounds; but are mixtures of two or more

compounds, conaequen&%y, they d9 not have a definite composition,

and for this reason/cannot calcylate the theoretical factors.

# See the Note by E. Mather marked * on the following

MONS
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X. PLANT OPERATING DATA, contd,

DEPARTMENT 246 - CONVERSION PACTORS, contd.

* Note by E. Mather - May 1955

Theoretically 100 1bs. of an Aroclor containing x% of chlorine
ahould give & chlorine cohveraion factor of

x
00

and a diphenyl or high bdller conversion factor of

1- %gggi

Thus
% chlorine in jconversion factor
Aroclor chlorfine diphenyl
or high boiler

42 0.84 0.591

48 O.% 533

54 1. 475

60 1.20 k16

62 1.2 397

65 1.30 368

68 1.3§ 339

69 l.ﬁ 330

70 1. 320

71 1.“? 310

By this test the Krummrich plapt figures for chlorine for 4069 geems
to be impossibly low, and so do the "diphenyl" figures for 4065 and
2565 (taken as representing total hydrocarbon used).
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%‘_m_v_%& (on theory) at the Krummrich plant in 1954
or ranois, etc. were: |
Pyrdanols Inerteens
1467 1470 ] 1481 1488 PPO | PPO-TTCB mix
[
TCB standard 99.0% 99.0% | 99.0%| 99.0%
actual 1953 {99.85 98.51 | 99.85( 99.85
TTCB standard - 98.0: - - 98.0%
actual 1953 | - 98.81 - - - 98.81
Aroclor 1254 std{ - 99.0: - - -
actual 1953 - 99.0: - - -
Aroclor 1260 std{99.0 99.0; - 99.0 99.0 99.0
actual 1953 99.0 99.01 - 99.0 99.0 99.0
Aroclor 1254 - - | 75.75 - -
Aroclor 1260 60.60 | 45,44 - 60.60| 60.60 45,45
TCB 40.40 - | 25.25 | 40.40} 40.4%0
TTCB - 55.5¢ | - - - 55.56
TTP 0.128 | o0.128 - - .
Attapulgus 0.02 0.02; 0.02 0,02 0.02 s.02
earth
Glycidyl ph. - - - - 0,220 0.220
ether |
J
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X. PLANT OPERATING DATA, oontd.

L ]

X - 16
Operating
Data

+

PYRANOLS

934,000 lbs./month 1,250,000 1bs./month

Labour, man hours 813
Steam, 1lbs. 278,000
Blectricity, KWH 3,700

Comp, air. cu.ft, -
City water -

Plant water -

813
374,000

5,000

¥

Pigures for earlier years are |given by Lyles,
March 24, 1947, pages 51-58.

Soffranko & Miller,

Krummrich Plant records .qor Aroclors up to 1946 are

summarised on the following pages
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Dept., 248

Year

1936
1937

1939
1940
1951
1942
1943
1944
1935
1946

Gaseous chlorine
1

Lbs.

18150
5002818

28817TH
3526099
6347110
7387766
9415836
10665174
11338840
8264386

cwt

2
51

.18
.32

35T

114
126
126
116
116
116
116
119

.67
.27
.94
.94
.57
.38
.57
.20

Note:

PRODUCTION REPORT SUMMARY YEARLY

October 2, i937

Liquid chlorine Total C1 Diphenyl
#22 2 #611
Lbs. #/cwt Lbs . #/cwt Lbs. #/cwt
Initial production on September 4, 1937
1067944 128,00 1086094 130.18 361095 33,28
1386016 3.53 5388834 54 .85 1735788 4y 21
532689 - 23089 3394463 13566  1073¥TR #2790 - —
1806623 13.22 3932722 127.99 1322914 43,02
121650 3.556 6628760 161.83 2235099 53,78
227748 3.913 T61551% 166 .07 2546476 83.7%
1034700 12,86 10850536 129.8% 3517935 83.71
693980 7.585 11359154 124,16 4253212 86 .37
531680 5.457 11870520 121.8% 1580000 47,01
338400 2.773 8602786 122,82 3307987 87,22
8/05 123,25 LA
By !
L
The cwts. are 100 1lbs, g
®
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Dept. 286

Year

1936
1937
1938
1939
1940
1941
1982
1943
1944
1945
1946

#1148

4550

O O 0O 0o 0O 0 © 0o o o

cwi

585

CRUDE MATERIALS

#1160
Lbs.

10432

© © O O © O O 0o ©Oo ©o

cwt

125.03

Hydreted Lime

October 7, 1947

Crude High Boiler
#618

Lbs. oA #/cwt Lbs. t #/cwt
7050 .845 5400 687

62445 1.591 26500 675
45002 1.799 9000 .360
19700 .641 17187 559
57225 1.121 6000 .118
53780 .92% (o] -
30600 .378 -
23650 .258 -
38600 +396 1800 .193
%1850 Jha5 2000 .180
E‘f
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Dept., 2&6 October 7, 19a7

CRUDE MATERIALS

Distilled High Boller Toluene Attapulgus Earth
#619 #529 #608
Year Lbs. #/cwt Lbs, #/cwt Lbs., #/cwt
1936 9609 1.152 ) - 0 - -
1937 19000 484 3427 .087 1115 .0283
1938 47890 1.914 1684 .067 1050 042
- (1939 54579 1.775 255% -083 1231 -0%0 _
1940 13200 0.259 4587 .0898 k952 097
1951 0 - 5176 .089 6257 .108
1982 0 - 475 .006 2725 .034%
1953 ) - 2039 .223 3125 034
1944 1800 .193 19446 19.96 2285 .024
1945 2000 .180 7534 11.67 1770 024
1946
g™
&9’
» o
: O
3
[
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Dept. 246

Year

1936
1937
1938
1939

1941
1942
1943
1944
19%5
1946

on MEE
#/ewt £Th
231.05
226 .18 98.19
233.09 97.97
232,85 98.13
208w k9t
228.55 9% .08
228.80 93.06
215.64 96.16
212.73 93,12
92.17
95.60

YIELDS

On Chlorine
#/cwt f232 £Th

78.12

72.86 81.27
73.71 91.02
78.19 91.10
TT.02 II.2%
76 .42 91.28
77.02 91.90
80.44 92,83
81.73 92,08
93.24
92,80

October 7, 1947

#/cwt HO1 - 1008 £ Th
112.89 109.77
98.55 95.83

89.10 86.6%

93.02 90.45

111.65 102,57
106.64 103.70
104,54 101.65
102.20 99.38
104.68 101.79
94 .38

24.46

MONS 046343
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Dept. 246 October 7, 1947

Nan Hours
Year nougupuj;-:?/ cwt Houg:pu;u Jewt Hou:: cki;gs Jewt Hour:‘ Ot.:l.rs Jemt T;:t::ng
1936 7016 .881 7016 841 .
1937 25115 .6"0 25115 640
1938 14364 JS5TH 14364 S5Th
1939 12200 -397 12200 397
- %0 20206 9T 20286~ 39T -
1941 17k44 .300 937 .016 18381 .327
1982 18698 .232 1799 .022 20497 .255
1943 20660 .226 2240 .02% 22900 .250
1944 22529 .231 2778 .029 25307 .260
1945 18077 .235 2140 .025 18817 .260
1946 .31 .04 .39

Added March 14, 1951: See Dr, N. B. Dyson‘s notes on his 1950 trip to St. Louis for
some notes on the manning of the department,

rieq

Buyaeradp
@e-X
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Dept. 286 October 7, 19a7

Prod. & Yields

Total Total Solid Total Liquid By Prod.
Year Liquid Aroclor Aroclor and Solid HC1 Tons
1936 834324 209.60
1937 3926076 1176 .76
1938 2502161 778.90
- 1939 : : . ) Jorsrat 9Ih .5k ’ -
1940 . 5105790 1501.90
1941 5819864 1785.39
1942 7954018 9k9T74 8048992 2599.18
1943 9149940 2778.63
10484 9624196 121812 9743008 2839.84
1945 6753755 336110 7089875 2120.60
1946 3804795 229624 3634415 1092.81
o gg™
.1 -+ ®
< w %
°*
am™
pel
L
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Dept. 246

Year 1119

1936 0
1937
1938
1939

nN
[~

1941
1942
1933
1944
1945
1946

© ©o o ©o ©o ©o 0 © ©

1142

38975
13436
11792
R4

1537

25
723
467

1148

AROCLORS PRODUCED

1154

6000

5900
2360

125
500

- 1160

o O o o

-
N

627

© © O o o

1168

254
100

g0

24089

O O © O o©

MONS

October 7, 1947

-
or)
OOOOOOO!Og\gOI‘%

046346
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Dept. 246 October 7, 1947

AROCLORS PRODUCED

Year 1170 an 1242 1248 1254 1260
1936 0 0 28593 13000 231584 264400
1937 15 0 43044 53362 1299822 1196468
1938 55 o 9735 25363 639878 842622
1939 o o 22250 59313 801662 1542062 -
1940 0 0 30431 83013 1329842 2910460
1941 (s} 0 [} 79779 361063 4202815
1942 0 0 12166 100242 0 7727813

. 1943 0 ) 48875 95820 4125646 4333299
1944 [} 0 74784 38784 6082785 2776688
1945 0 0 31556 100914 3609168 2858994
1946

Ba1EQ

Butqeaedp
we = X
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Dept. 286 October 7, 1947

AROCLORS PRODUCED

Year 262 1262 mix 1268 1269 1270 1271
1936 39640 0 34514 78124 0 [\
1937 165223 10068 51%19 668517 0 0
1938 122074 5000 37375 179887 240124 0

- 1939 88216 o 500 o 9799 0 B
19%0 140678 §1232 8490 0 179891 0
1981 230056 40594 24089 0 319959 0
1942 121506 1457 0 0 99Tk 0
-+ 1943 853236 16524 o] 0 0 0
1944 A6h012 182120 0 0 20657 0
1945 100444 52222 0 0 330310 5800
1946 1271 is
' To voseh

86,000 1b/yr.
(textile use).

(o3 ]
MONS 046348 g
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]
Dept. 246 October 7, 1947
AROCLORS PRODUCED
Year 2565 4065 465 5060 5460 300 301
1936 57429 (o} 57710 0 0 0 0
1937 2k012% 0 115589 500 14048 0 0
1938 97990 %0 148919 484 k3860 (o} 0
- T 1939 179891 200 193196 "o 38850 1 66 -
19%0 ) [0} 7R551 [V} 0 o) [}
1941 o 0 [} 0 0 0 "}
1942 0 0 o 0 0 0 0
1943 o o o} 0 0 0 0
194} 20657 o () 0 0 0 0
1945 o} 0 o 0 0 o 0
1946
ga™
@ .
[
" n
MONS 046349 ao
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X - 27
Operatirg
Data

X. PLANT OPERATING DATA, QOntd.

Cost sheets for the Krummrich plant Aroclors Dept. were sent to
London, PFebruary 1946, and |those for Anniston were sent February 24,
1947. Anniston cost sheetsg for crude Aroclors, distilled Aroclors,
and Muriatic Acid for August 1947, as included in the visit report,
Mather and Havercroft, Septiember 1947, are repeated on the next 3
pages.

are bulked together; records relating

on to "budget sheets" which are really

1 cost figures being arbitrarily split

rs on the basis of previous experience.
letter Mather to Durgin, May 24, 1945).
ly returns for August 1947, as given in
the report of Havercroft Mather just mentioned, come a little
nearer to giving consumptidns of materials for each Arcolor; the
services consumed are, however, bulked for the whole of the Aroclors.

In these, all the Aroclors
to single Aroclors are put
forecasts of cost, the tot
between the separate Arocl
{Copies sent to London, se
Copies of the Anniston mont

1947, are set out on page X-31 below, and the Anniston monthly

Raw material consumption t?guros for Anniston in the early part of
returns are given on pages X-31 - 36 below,
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X - 29
Operating
Data
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Operating
Data
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X. PLANT OPERATING DATA, !contd.

X - 32
Operating
Data

Month of T Year <o Date
Aug.1947 . 1947
£ Pounds Production Pounds T
0 Aroclor 11k2
0.98 6,000 1148 6,000 .08
65.12 396,500 1154 4,935,373 67.95
33.90 206, 400 1160 1,178,200 16.22
1162
1164
1168
2565 324,223 4 A
4065 258,000 5,55
5042
5060 561,600 7.74%
100,00 608,900 prude Aroclor Total |7,263,396 100.00
" "
6,728 lbs/Chlg:; 6,719
Fer 1D, Pounds J@Eerialu Used Pounds | “Per tb. _
1) Diphenyl
1142
0.600 3,600 1148 3,600 0.600
0.472 187,200 1154 2,329,200 0.472
0,419 86,400 1160 493,200 0.48:9
1162
1164 i
1168
2565 87,750 0.271
4065 58,500 o.227
(2) santowax ¢
! 2565 29,250 0.0390
(3) Santowax R
4065 39,000 0.151
5042
5060 234,000 0.417
{(4) santowax Isomers
'(5) Cnlorine
: 1142
1,000 6,000 1148 6,000 100
1.110 440,000 1154 5,525,000 1.11
1.226 253,000 1160 1,463,700 1,042
1162
1164
1168 )
2265 o 431,000 L.229
1065 342,000 1.126
5042
i 5060 692,000 1222
' CRUDE AROCLOR
REPORT
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X -2

. Operaing
Dara
X. PLANT OPERATING PATA; contd.
Month of I Year *¢
| Aug. 1947 Date 1947
Per Lb, Ruantity Services Quantity Per Lb. |
1.117 | 680,000 |[Steam - Lbs. 7,466,000 1.028 |
i |Water - City Cu.Pt.
0.246 150,000 ' |Water-Recovered,Cu.ft. [1,512,000 208
0.064 29,000 Gas - Cu.Pt, 1,234,000 .170
0,008 5,000 Electricity - KwH 100,500 RO
Tbs.M.H. n_Hours Tabour an_Hours TEs. W.H. 7]
825 738 [ |Operating 7,571 959
2,859 213 | |Maintenance 2,201 3,300
¢ | Packing 218 1,b91
Shipping 148 2,102
< Chlor.Hrs.|Operating Time Chior . Hrs. [ N
100.00 4,464 | [Hours-Calendar 34,992 100.00
48,95 2,165 Hours - Shut Down 8,027 22.94
51.05 2,279 ' |Hours-Gross Operated 26,965 77.96
107 i Hours - Delay 1,017
2,172 | |Hours - Net Operated 25,948 74,18
4,70 : |Delays % of Gross Oper. 3.77
! {Delays:
Out of Chlorine
| |waiting on Charge
i |Clean Chlorine Lines 15
; |Clsan HCL Lines 8
' 1Clean Circ. Lines 15
Change Cooking Coil 169
Change Distributor 10
Change Chlorine Valve 15 ‘
19 ;. |Repair Circ. Pump 155
1% | |Repair Chlorine Lines 70
12 | |Repair Acid Towers 28
Waiting on Blowing Tank
. |Low Steam Pressure
3 ) |Repair Water Line 95
27 | |Miscellaneocus 152
32 : |Repair HCl Line 166
! |Repair Charging Line 13
! | change water Line 58
. |Repair Cone Traps 48
Pounds T [Shipped and Packed Pourds
12 ""1Shipped 311,780
12 Packed . 225,033
Repacked 1,867
Containers| Pounds Tontalners Used Pounds Contalners
%0 Gal.Black Steel Used|343,934 661
30 0al.Black Destroyed 1
33 0n1. Fibre Dms-Used
Destroyed
100# !1bre Drums Used 650 k4
Destroyed
Texcile Cans - Used 250 2
i " Dpestroyed
| |50 gal.galv.Drums 1000 e
T

CRUDE AROCLOR REPORT

[
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. X - 33
Operating
Data
X. PLANT OPERATING DATA, contd,
Month of i Year to
Aug.1947 : Date 1947
Founds FrodustIon Pounds
Aroclor - 1242
Aroclor - [L248
79.25 450,109 Aroclor - {1254 4,882,430 73.10
20.75 117,868 Aroclor - 260 1,066,967 15,98
Aroclor - 1262
Aroclor - [1264
Aroclor - (1268
Aroclor - W65 240,581 3.60
Aroclor - B442 11
Aroclor - K460 488,608 7.32
100,00 567,977 |Dist.Aroclor - Total 6,678,597 100,90
17,476 Dist.Aroclor 1bs/Still 19,948
S i Day
% . " %
Recovery |Pounds Raw Materipls Used Pounds Recovery
Aroclor 1142
Aroclor 1148
96.05 468,598 Aroclor 1}}2» 5,014,936 97.36
98.80 119,299 Aroclor 1160 1,091,108 97.78
Aroclor 1162
Aroclor 1164
Aroclor 1168
Aroclor 4065 259,998 92.53
Aroolor 5042
Aroclor 5060 559,6C1 87.21
Per Pound [Quantity [ Services Quantity Per Pound
1,160 59,000 Steam Lbs. 6,856.000 1.026
- Water-City,Cu.Ft. - -
1,144 650,000 Water-Recov'dfu.ft. 6,518,000 .97h
0.751 427,000 gas - Cu, |Ft. 4,641,00C Lkae,
0.026 15,000 Blectricity KwH 82,000 012
'Tbs/M.H. |Man Hours | Labor Man Hours |Los/M.H.
666 853 Operating 8,103 8z4
1,993 285 Maintenande 1,206 5,538
2,927 225 Packing 1,520 4,24
10,349 76 Shipping 1,074 5,580
DISTILLED ArROCLOR REPORT
MONS 046356



f X - 3 |
' Operating |
Data '
X. PLANT OPERATING DATA, 0ontd.
Month of ] Year to '
| Aug.1947 Date 194 .
Still-Hours | Operating Time Still Hours
100,00 1, Hours-Calendar 11,6564 100,00
48,76 666 Hours-Shut Down 2,989 25.63
55.24 822 QGroms Hra. Opejated 8,675 .37
k2 Hours-~Delay 638
780 Net Hours Operpted 8,037 68.90
5.11 Delays % of Grpss Oper. 7.325
Delays: :
Out of Crude ~
Clean aoounLokl 17
Clean Still 62
Change Coil 21
Y7 Change Puwp 79
Change Cottop 15
Change "Odoke
. Drain Sorubbpr 1>
2 2
5 19
27 56 .
1 266
+5
32
Pounds ounds
I.SOg
67,619 4,603,798 [ |
205:599 948,895 | !
1,627
»,999 9.
2 389,371
Total I3
65%, Packed - Tota] » 445,
2,580 Repacked 17,644
Oontainers  Pounds [ Containers Us “Pounds ontalne
Drums :
55 Gal.Galv.Lpoktop Used
213 106,000 %0 Qal.0alv. 234,252 470
" 5
101 59,725 50 Gal.Galv, 1,333,930 2,288
50 gal.Galv. 467,115 939
" 33
33 Oal.Fibre- 150 1
9 970 100# PMibre-Us 3,960 38
L "
8lack Barrela 7,268 30
" "
19 1 1,125 Textile Cans 3,508, o |
3 4" “ !
Paper Liners-Used i MONS 046357
" " Destroyed !
5 490,320 Tank Cars {125%) 3,364,80d o
1 106,000 Tank Cars (3p60) 942,315 9 J
J o

DISTILLED AROCLOR
[



X. PLANT OPERATING #’I‘A, contd,

X - 35
Operating
Data

Month of
Aug.1947

T

Year to
Date 1947

Pounds

Production

Pounds

19,311

% Recovery|Pounds

100.00

17,143

Muriatic Acid - Total
Pounds Day

Raw Materials Used
Anhydrous HCl
-Equiv.18°Bé Acia
-Equiv.20°Bé Acid
Muriatic Acid, 20°Be

Pounds

155,009

Per Pound jQuantity

Services

antity

174,610

% Recovery

100.00
Per Pourd

Water City - Cu. Pt.
Water Recovered-Cu.Pt.
Electricity - KwH

Lbs.M.H.

1,207

568
1,315

Man Hours

bor

Lbs .M H.

1

34
12

Man Hours - Operating
Man Hours - Maintenance
Man Hours - Packing
Man Hours - Shipping

2,328
7,275

268
4,695

Tower-Hral.

Operating Time

Tower Hrs.

Hours - Calendar
Hours-Shut Down
Gross Hours Operated
Hours - Delay

Net Hours Operated
Delays % of Gross Oper,
Delays:

Out of Chlorine
Clean Acid Lines
Clean HCl Lines
Repair Acid Lines
Repair HC1l Lines
Repair Vent Lines

| Repair Drowning Tower
Repair Absorber
Repair Coke Scrubber
Work on Chlorinators
Storage Full

Pounds

Used and Wasted

Pounds

Used in 18° Be'Acid
Used in Al1CLD
Wasted

Pounds

pped and Packed _ -

Pounde |

15,777
19,311

Shipped
Packed.

173,698
174,080

Containers| Pounds

138

Containers Used

Pounds

Cortairers

15,732

Tank Cars - Monsanto
Tank Cars - Foreign
! Carboys "A" - Used
Carboys "A" destroyed
' Carboys - Stranger

74,700
99,522

1
873

AbRIATIc ACID 18° B: REPORT

|
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Operating
Data
X. PLANT OPERATING DATA/ contd.
Month of Year to
| fug, 1047 ‘ Date 1947
Pounds Broduction Pounds
993,329 riatic Acid - Total 8,529,464
63,066 ounds Day 48,282
_% Recovery ! Pounds w Materials Used Pounds & Recovery
349,000 drous HC1l 4,228,850
Equiv.18%Be' Acid
90.37 1,099,213 Equiv. 20°Be Acid 13,334,941 63.96
uriatic Acid, 28° Be!
89,960 mestone 640,160
" Per Pound | Quantity rvices Quantity Fer Poun
ater City - Cu.Pt. 292,000 2.034
0.580 576,000 ater Recovered-Cu.ft.| 6,572,000 c.771
lectricity - KwH
~To8 H.H. | Mai Hours | Yabor War Wours [ The- WH_ |
[WST) 225 Hours - Operating | 2,887 2,996
41,389 24 n Hours-Maintenance 274 31.129
36,324 26 n Hours-Packing 319 25,595
28,707 24 Man Hours-Shipping 180 44,24}
[ 4 Towsr-HAra ., erating Time Tower Hrs. T
100.00 748 Hours - Calendar 5,832 100.00
47.85 356 Hours-Shut Down 1,191 20.42
52,15 388 Gross Hours Operated 4,641 79.58
10 Hours - Delay 401
378 Net Hours Operated 4,240 72.70
0,026 Delays % of (ross Oper. 8.64
Delays:
Qut of Chlorine
Clean Acid Lines
Clean HC1 Lines
4 Repair Acid Lines 13
L] Repair HCl Lines 10
Repair Vent Lines
Repalr Drowning Tower
Repair Absorber 360
Repair Coke Scrubber
2 lerk on Chlorinatora 14 !
orage Full |
| Pounds ed and wasted Pounds"*‘
17,143 ed in 18% Be' Acid 155,009
ed in AlC13 [
107,458 sted 4,801,323
Pounds ipped and Packed Pounds
688,976 pped 7,963,458
944, 436 cked : 8,164,674 |
Containers Pounds alners Used [Pounds | Contalnera|
10 671,420 | Tank Cars - Monsanto | 6,187,314 91
Tank Cars - Foreign | 1,695,570 23 |
154 17,556 | Carboys "A" Used 80,612 708
Chrboys "A" destroyed
Cprboys ~ Stranger
MURIATIC ACID 20° Be' Report MONS 046359
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Intch Charge
Areolor  Biphemy) Smtowsx C o R Theory Mctaal Teoky Aetmal Theory Actaal

1vs.

RSLRSERIAL FROTICK L.AR . CHESK AROCIOR

Pipheoyl

-— K -
- 53 -~
—— 466 At
— M7 R3T]
- .398 -
— 380 -
—— 30 .
T30 1bs. Saat. C 276 2%
1300 1be, Saat, R .222 2%
000 1bs, Ssmt. B .- -

3000 1bs. Sant..R -—— -

Satowax ¢ or B

Aloriae

1.3

1.3

.88
1.20

1.122
1.2%

1.320

1.328

1.251

se111
Sharse
. 1135 gals.
—-—— .
9757 i
97.83 .
— .
— 1087

8.0 d

These practice figures sre for the period January - Jume 1987 in most instances.
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. Operating
. ‘ Data
X, PLANT OPERATING DATA, contd.

Mr, J. E. Crouch, in a letter dated May 18, 1955, shows that the
theorstical figures for chlorine consumption at Anniston are on a
different basis from those given on page X-3 above for the Krummrich
plant. As an example of the ston methods:

Aroclor 1268 should contain 68§ of chlorine, therefore at

theoretical yield 100 1b. of Ayoclor should be made from
2 x 68 = 136 1bs. of phlorine.

‘The theoretical yield on chlor}na, therefore, should be

10310 .1

The Krummrich plant Theoretical Conversion Pactors chtained from
Experience are a little differpnt in most cases.

The Anniston Production Standaydn for 1955 for Aroclors per 100 1lbs,
product are: ;

1bs. Diphenyl | 1bs.| Chlorine
1221 86.1 b6
1232 Th.1 70
1242 63.20 92,10
1254 bg.20 115.20
1260 43,70 127.8
1262 ¥1.70 ll)) .50
1268 50.1 h65.8
Santowax C| Santowax R
2565+ 28.60 132 9.50 -
4465 - 26.10 1151.5 -- 17.40 |
5460 - |148.20 - 50.2 l
5442 - ;108,55 -~ 69.2 '
1248 55.0 101.5 - -- |
—+ :

the
#Mr. J. E. Crouch in his letter of May 18, 1955(mentioned atvAop of
this page) suggests that this| figure is - ather low, Only small
amounts of 2565 ..ad been made at Anniston, so good data were not
available, !
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Operating
Data

~ Anniston
The/standards for utilities, s
Aroclors, as follows:

|
X. PLANT OPERATING DATA, cont
rvices, etc. are grouped for all the

Crude Aroclors: !

Steam 106 1b./100 1b. crufle Aroclor
Electricity 1.21 K.W.H.
Plant Water 18.69 cu. ft.
Puel 11.84 ocu, ft. (naturgl gas)
Laboratory 0.01 unit
Labour 0,06 man hour
Maintenance 12¢
Supplies l¢

Distilled Aroclors (from Crude):

Steam 109.5 1b. per 100 1ps. distilled Aroclor,
Blectricity 0.69 X. W. H.
Plant Water 76.95 ocu. ft.
Fuel 67.09 cu. ft. (natursl gas)
Laboratory 0.1 unit (&¢)
Labour 0.1 man hour |
Repairs 8¢

Supplies 2¢

Mr. Ellenburg, January 20, 19‘5 , gave 0,66 cu, ft, gas/1b. Aroclors
the gas being about 1060 B.t.u /cu ft.

MONS 046362
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. Hazards

XI. HAZARDS, ;

Toxicit,

There are many literature refexrences#*to harmful effects of the type
of "chlor acne" resulting from jexposure to chlorinated diphenyls,
especially in cases where people working with small electrical com-
ponents have been exposed to the fumes of hot, highly chlorinated,
Aroclors. Chlor acne is sometimes accompmied by gastric troubles,
and there are literature refe ces to liver troubles.

There was some trouble of this kind among the production workers at
Anniston in the early days of the development of the Aroclors, At
that time highly chlorinated Aroclors were being made from diphenyl
which had come from low grade Bhenzene. Since good benzene has been
used, the same Aroclors have b¢en made without trouble. In March 1955
it was reported that the Annisyon diphenyl and Aroclor plants had run
12 years without lost time accjdent.

From the start of Aroclor manufacture at the Krummrich plant the
operators have been supplied a|clean change of clothes every day,
and time has been allowed at the end of the shift for bathing.
Operators are advised to wash ds and face before eating. The
Anniston operators do not havel the same issue of clean clothes,

# Percy May, "Chemistry of §; thetio Drugs" , 3rd edition, page 19,
The "Chemist Analyst", Sepptember 1947, Volume 36, No.2 page 33,
and a report by Dr. M. C. Lpster, Anniston plan®, 1937, give data
on the toxicity of diphenyll

MCC Bulletin P-llﬁ/&gggiggg 6?g)to 1.0 mg. per cbm in air ae the
highest safe concentration pf higher Aroclors, and 10 ng. tor
more highly chlorinated Aroclors.

H. B. Bdkins "Chemistry of Industrial Toxicology", page 33 gives
0.5 to 1.0 mg. as the allowable 1limit in working rooms.

The MCC Bulletin "Physical Properties of Aroclors" mentione sye-
temic effects arising from the oral injection of Aroclors.

See the letters, E. Mather to P.J.C.Haywood, December 17, 1951, an2
Mather to Newman, January §, 1952, reviewing the literature on the
toxicity of Aroclors.

May 17, 1954, pages 2038 and the warning labels mentioned on

See also correspondence rojating to the article in Chem. & Eng. News
page VI-34 above.
[
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K Hazards

XI. HAZARDS, contd.

8t. Louis, Main Office cc: Mr, W, E, Hamer, Ruabon

Mr. F. T. Marshall, St.
‘Decenpper 11, 1951

Mr., P, J. C. Haywood

Newport (Airmail)

AROCLORS : : TOXICITY

Since writing to you on Defnember 3rd I have come across
a letter of mine to Mr. W. M. Cooper, London, June 24,
1948, (copies to W.D.S., !J.H.G., and others), calling
attention to an article in the J. T. Baker Company's
"Chemist Analyst", VolumenFG, No. 2, page 33, September
1947, !

I attach a copy of this article, and I think you will
agree that the warning relptes only to really bad exposure,
not such as should occur ih ordinary analytical work.

On October 27, 1947 Mr. B+'bre of the Krummrich plant

sent a copy of the Journall to Dr. Jenkins at Anniston for
comment. Dr. Jenkins did hot make any comments at the time,
but the following extract from Mr. Barbre's letter is inter-
esting:

"During the 11 years oL‘ production here only

one man evidenced derpatitis. He had also

shown similar symptomp in several other

_departments. When making Aroclor #1270 which

is flaked, a noticeabjle amount of fine fume
solidifies in the air, If men are exposed to

it during hot humid wpather, the skin is

irritated, but we havp not had any difficulty MONS
in curing cases of dejmatitis from it",

E. Mather

Mr. W. H. Ritchie, Ruabon
Dr. H. R. Newman, Ruabon
Mr, S. M. Kulifay, Krummrich
Dr. D. S. Weddell, St. Louis

Louis

046364
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Hazards

XI - HAZARDS, contd.

—- -

The Chemist Analyst, Vol. 36, No. 2, page 33,
J. T. Baker Chemicdl Co., Phillipsburg, N. J.
S¢ptember 1947

ON THE TOXICITY| OF THE "AROCHKLORS" (sic)

Robert| M. Brown, Chief
Industrial Hygiene| Section, Division of Health
Dept. of Public Welfare, City of St.Louis, Mo,

A recently published article (Mpglio, M. Martin, Chemist Analyst,
25 94.(1946) ), has recommendefl the substitution of one of the
"Arochlors" as the melting-point bath liquid in preference to the
customary sulphuric acid, As stated in that article "Arochlors"
are a group of chlorinated diphpnyls prodused by the Monsanto
Chemical Company.

There 18 need therefore to sivo) warning. PFor the toxicity of
these compounds has been repeatpdly demonstrated, both from the
standpoints of their absorption from the inspired air, as well
as from their effects in produy.ing a serious and disfiguring
dermatitis when allowed to remaln in contact with the skin.
Sinoe these effects have been rppeatedly observed, industrial
hygienists have taken care to spe that the proper controls have
been established wherever these| products are used. For example,
the maximum allowable concentrafion of chlorinated diphenyl for
an 8-hour working day is 1 milljgram per cubic meter of air,

It is probable that nothing like an uncontrolled indust,ial expo-
.sure will occur in the laboratory. However, whether an individual
i1s subjected to a possible acutp exposure to chlorinated diphenyl,
and its serious consequences, will depend upon the size of the
melting-point bath, the caution with which it is used, and the
temperature to which it may be heated. Iikewise, with careless
handling of the material and thp resulting contamination of the
skin, clothing, laboratory towells, work table surfaces, etc. the
way is left open for the producfing of dermatitis. Scrupulous
cleanliness must be insisted n wherever this material is handled,

The foregoing remarks have been prompted by the bellef that in re-
commending the use of a material with which is associated a potential
hazard from the health standpoipt, it is very important that the
possible consequences be presented together with recommendations for
correct handling.
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XI. HAZARDS, contd. j

Mr. A. C. W. Pennington of Newport, reporting on his American
tour, December 29, 1950, page /5, writes:

"HEALTH AND SAFETY":

"At Anniston, no spooiul protective clothing is provided for
the Diphenyl and Aroclors operators., A dally change of clothing
was provided in the past but this practice ceased before the war.
Gauntlet leather gloves and face shields are, of course, avallable
as required on the plant, i

" Tins of cold oream oirtment, theatrical quality, are to hand
in the building, but the application of the cream is left to the
operator'a decision of the job Un question. The men are expected to
take a bath, in their own timd, at the end of the shift. A good
quality soap, and aloohol for jrubbing down purposes, are provided.
The operators are sufficiently trained in the need for personal
cleanliness that a record of bath taking is not warranted.

"Emergency showers are vided on each floor of the Diphenyl
building and safety notices ane widely used.

"At St. Louis, Plant B, [the Aroclors building is rated a
toxic department. Each operator is provided with a complete set
of clothing comprising hat, coat, trousers, combination under-
clothes, socks and rubber shoas. A clean change of clothing,
except shoes, is placed in the operator's locker in time for the
following shift. Men working extra shifts are given a clean set
of clothing. Canvas gloves goggles are provided and 'Ply!
hand barrier oream is available for use when necessary.

"Twenty minutes' paid t. is allotted for bathing at the
end of the shift but, again, record 1s kept that baths are
actually taken, Theoretically, food is not allowed to be eaten
within the Aroclors buildins.i Instructions are iasued that hands
and face should be washed well before eating.

"Employees in toxic departments are given an annual medical
examination and a lung X-ray every three years."
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XI. HAZARDS, contd.

Toxicity, contd,

A good deal of work has been dgne on determination of the vapour
pressure of the Aroclors, and gn the determination of /Soncentration
of Aroclors in air, See pages 9-, Section III, above, for a summary
of this work.

In 1950 (letter April 20, N. F, Rapps to E, Mather) the Admiralty
expressed interest in the detesmination of micro-quantities of
Aroclors., MCC have a method f¢r the determination of traces in

air by means of the "Halidometdr',

Mr. Ellenburg, March 15, 1954, mentions work done by H. B. Richards
Jr., of MCC, June 17, 1953, on|the determination of the concentration
of Aroclors in air. Mr. Ellenfurg also states:

tration in air is being cgyrried on by the Medical Department
at the Kettering Laboratofies in Cincinnati. This work on
and will help us to know a little
fe 1limit of Aroclor Vapours that

R work on the safe }imits of Aroclor vapour concen-
animals i1s well under way
better just what is the s
one might work in."
A question has been asked abou} the possible harm to plants 1f Aroclor-
containing paints are used in greenhouses. The reply is that most
paints are somewhat harmful, and there is no evidence that Aroclors
make them worse. Aroclors have been used as rabbit repellants, with-
out doing any harm to vegetatign,
Care 18 needed in laboratories| etc. where Aroclors are used in
heating baths; there should b¢ very positive ventilation.

The vapours of hot Aroclors ar¢ distinctly irritating to eyes and
nose above a concentration of gbout 3 mg per cbm in air, Newport
plant report for December 1951 records burns by hot Aroclor =-- a
case of a splash into a man's ¢ye -- without serious damage,

Packages of Aroclors leaving the Krummrich plant bear a label calling
attention to possible toxic effects.

MONS 046367
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XI. HAZARDS, contd.
FPire Hazards

Diphenyl, of course, will burn, |and reasonable care is needed in
handling it. Precautions with foluene are mentioned also on pages

V1-29, and under "Special Risks|, below.

The Aroclors are handled as if non-inflammable, Drums of material
are melted in the middle of the |operating building, by open gas
flames, and open gas flames are|freely used to heat pipe lines,

|
An instruction, dated April 28,1948, calls for a daily inspection
of safety showers, fire extinguishers and gas masks, a check list
being provided.

t
Flanged joints on Aroclor heating system can be a source of fume.
See the notes on gaskets, page 2, Section XII, below,

Phosgene may be generated in elgctrical flashes and fires in trans-
formers containing Aroclors, bu§ this 1s not thought to be a major
risk, !

Safety Equipment ;

Each operator in the Krummrich 4roclor plant is supplied with goggles,
rubber covered gloves, canvas gloves, rubber shoes and fume respirator.
See also page XI-1, A spare suit of clothes is kept in a case in the
department. The department has|the usual first aid cabinet, gas masks,
(chlorine), fire extinguisher, {toluene, diphenyl), stretcher, safety

showers, drinking fountain, eye bath,
|

Special Risks
i

The usual care is necessary in dealing with chlorine, in lighting
the gas furnaces, and in handling hot materials, steam lines etc.
Diphenyl might start to burn in|chlorine gas 1f conditions in the
chlorinator were badly out of ljne.

Equipment Co., Inc., Newark, N.J.) 1s held in the department for use
in testing the air of the worki s bullding after toluene has been
used, and for testing vessels bgfore men are permitted to enter, and

A Davis "Vapotester", model M-1} Type A, (Division of Davis Emergency
before ''flame certificates" are|(given. The inatrument contains a

MONS 046368
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XI. HAZARDS, contd. ;

Special Risks, contd. :
|

catalytic cell electrically heated to a fixed temperature, and the
air to be tested is aspirated through it by means of a "squeerze
ball", If combustible vapours are present, the temperature of the
ocell rises, and the indicating thermocouple registers on a cali-
brated scale. .

The instrument has a zero adjustment, and 1t is checked twice a
month by the instrument departmpnt. Flame certificates must give
the number of the Vapotester uspd, also the data of its last cali-
bration by the instrument department. The instrument has been use-
ful in detecting gas escapes, d in tracing spills of gasoline,
etc,, from a neighbouring oil rprinery into a public sewer which
runs under Monsanto territory.

Mr. Benignus, of St. Louis, September 1953, discussed the
dangers of using Aroclors in infioor paints. He discounted the
possible dangers from phosgene formed by flash dischargee in
transformers charged with Aroclprs.

See the references to safe handPing of glycidyl phenyl ether on
pages IX-161 etc.
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} XII -1
Equipment
List

The following details are largely drawn from pages 18 - of the
report by Lyles, Soffranko and E;cker, November 1946, and they

relate to the plant "B" (now
otherwise stated. A list of A

ich Plant) equipment, unless

‘ clor equipment at the Anniston

plant was sent to MCL June 7, 1946,

General Note

Since diphenyl and some of the

|Aroclors become solid, or viscous,

at ordinary temperature, attenfiion has to be paid to steam tracing
or jJacketing of pipe lines, and to the provision of gas flames for

local heating where necessary.

With due care, because of the

presence of diphenyl and in some cases of toluene and butyl ace-
tate, naked flames are quite freely used in the plant., (See oper-
ating instructions, Section XV, below).

Pipelines used for Aroclors neqd heat insulation, also proper

allowance for expansion where }

Flanged crosses are freely used
blockages in the pipe lines, ]
should be blown clear after usd
and steam lines, for example rig
the Krummrich plant.

Schwarting and others, "Procese
November 12, 1953, page 3 statgq
effeot on Aroclor electrical pX
is handled in monel, monel-clad
stainless equipment. Galvanizg
for the process piping beyond 1

iigh temperatures are tnvolved.

to assist in locating and clearing
\ines for diphenyl and heavy Aroclors
. This also refers to ocutdoor water
1l tank coils, in cold weather at

§ Description -~ for Aroclors"”
"Since iron has a deleterious
boperties, the distilled product

, zine or tin-sprayed, and 304

jd 1ron or stainless steel is used
he distillation stage ----- ",
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XII. EQUIPMENT LIST, contd.

gaskets and Packings

|

h

i
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CXII -2
Equipment
List

|
The following gaskets have be+n found suitable for use in the

Aroclor process(1948):

Used for all ocrude mat

#901 Qarlock - 1/16" 1#

Used for finished mate

- 1*“ - 211 - )u and “n.
rial transfer lines.

ial transfer lines.

#900 - Yellow Garlock %/8"|nd 1/16!, sheet Gasket.

Used for solid Aroclor

Metallic Asbestos OoetT

Used for Pyranol Car h

Goetze Aluminium Aubes;

top and bottom of 18"

Qoetze Metallic Asbest?s

e gaskets 1" - 2" and 3",

line flanges;

will stand heat.

o8, 16" I.D. 214" I.D. and 9" I.D,

ads.

2" flange gaskets used inside,
sparkler press,

#262. 1/2"x 3/8" squade Garlock gasket. Used in flange
face of Sweetland press.

Gum rubber flange gas*@ts used in HCl valves and lines,

#900 Garlook gaskets used on all Chlorine flanges, tank
manhole covers, inspection plates, inspection plates, and
between all pump and tgnk flange connections.

Gum or Garlock red rubl
tank flange connectiony

jer gasket material used on all HCl

Samples of Goetze corrugated dopper-asbestos gaskets were sent to

MCL, April 9, 1947, and again

June 24, 1948,

gaskets at that time cost $0.189 each.

The 2" I.D, x 4"
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XII. EQUIPMENT LIST, contd.

Gaskets and Packings, contd.

i
i
‘ XII -3
i
|
|
i
i
|

See also the London Engineeri Dept. Final Report on the start-up
of the Newport plant, for a di cussion of gland packings for use
against hot Aroclors.

See also MCL Research reports ‘rn packings and gaskets for hydraulic
fluids, for example: -- ‘
347 50/175/4 November 1950
355E 51/91/1 August 1951
1151 DP 54/26/3- June 1954 -
DP 54/27/1-  April 1954 -

1152 DP 54/16 April 1955

Some gaskets failed under ces+ others damaged the goods.
|
|
!

Samples of the washers used fgr the bungs on Aroclor drums were
sent to MCL, April 9, 1947. e 1" size cost $0.004 each.

MONS 046372




XI1 - &4
Equipment
' ‘ ‘ List
XII. - EQUIPMENT LIST, contd.
PUMP| PACKING LIST
BQUIP.NO, - SERVIPE SIZE TYPE AND NO,
PUMPS PACK. OF P,
P-0629 #1 Chlor Pump 5/16 inch| #23% Garlock
n 578 #2 " "n " " "
" 579 #3 " " " " [
" 1056 #l‘ " " " L] "
" 73] #1 Scrubber Pump 3/8 " "
LGy #2 " " " "
" 604 ‘3 " " " n L
" 573 #u " " " " "
(] 57u #IA " " " " "
" 580 #1 Blow Tank Pump 5/16 " "
" 1509 #2 Lo " " " "
v 594 #L.8221° punp.. 1/2 " "
" 1277 Y] e " " "
" 565 | #a=ste1l Ree. Pump /8 Palmetto
v 1258 #2 " n o " "
" 378 €1ty Water.Pump tp Tourrill 1/8 #117 Garlock
" 1054 " " Tantalum " " J
" 1260 18" Sparkler Presp. Pump 3/16 " "
AL Head| Gasket 1/2 x 3/8 | #8262 "
" 585 #1 Diphenyl Stg.Tk. Pump 2 #234 "
" 592 #2 " " 1 " " 0 n
" 584 #3 Aroclor Stg. Tank Pump " " "
" 58} #)‘ L " J " " " ]
" 929 #5 n n " n " " "
" 617 CTO347 - Diphenyl Stg. Pump | 3/8 Palmet.to
Flaker Drum 1/2 #234 Garlosk
1170 Stg. Pot Agitator 3/4 #234 Garice
P-0595 | #1 Still Condenser Pump 1/8 #117 Gariock
D 218 Dept.
P-0427 | Inhibitor Acid 1/4 #234 Garlack
P-0943 wilrley Pump at #] HCL Stg. - Do not use peka.
P-01119 n " Hel Tr.Tk. - " " noon
Dept. A-246
P-0725 | #7 Sweetland & GE|Press Pump | 3/8" Cutno or Palmettd
P-0346 #6 Stg. Tank Pump - No Pckg., req'd,
P-01111 TCB Unloading | 3/ " == Palmettn

!
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X11. EQUIPMENT LIST, contd.
Cocks and Valves !
A 2" Crane all Iron Gate Valve

#4754 Durimet Stems,
New Style

For all 2" Chlorine lines,

|
2" Merco cock - Cast Iron) | For all crude Aroclor lines,
b L " " ") 1 Blow Tanks, chlorinators, ssrubbers,
|
i

Powell, Rising Stem flanged

For all finished Aroclor lines,
14" Stainless Steel Valvyes,

also for all Pyranol lines,

Clip gate valves, Brass or For all city water lines.

all iron,
Barstock Needle Valves. i On all Manometers for chlorine
i and vacuum,
!
3" Crane #4754 New Style {] On all HC1l off gas lines betwsen
with Durimet stems. i scrubbers and HCl absorbers.

NOTE: Mr. D. G. Purzey, Decepber 5, 1951, reported that cast steel
valves were used throughout f¢r the hot process liquors,

Merco lubricated cooks with n#ecial high temperature grease are
widely used. Monel or bronze|valves, or cocks, are used wherever
their use appears to be desirgble.

See also the note on the use ¢f Teflon 1lined cocks for chlcrine
at the Anniston plant, page 3, Section VI, above,
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Blowers

B-034

B-094%

B-0105

B-0148

1 X1I-6

! Equipment
List
B-034-0148

Blower from American Bloper Company. Type 3V, Used to
exhaust fumes from arounfi the Pyranol filter press, P-0159.
On roof of CR. Motor M-Dl752.

Blower from American Bl
Print G-46215. #30-CCW-
wheel, Welded steel ped|
Drive thru couplings,
Clockwise rotation, hori
order B7377 on 4/14/36,
Price $104,21, Driven
In lean-to on second le

Clarage Blower purchase
Type CI #7 with outboa:
to M-0904,Used with cyc
lean-to., Driven by M-

Blower from American Bl
utility blower., Direct
blast discharge. Incl
Order B1776 on 1/22/40,
Charzed out $154,55 on

At CT-0763, Bldg. CR.
Direct connected to M-O

er Corp. Serial #5364,
-FH type E fan with LS
stal for motor,

ontal bottom discharge.

eq. 69122 on 4/14/36,
M-0832-3HP-1220 RPM

1 platform, On flaker D-012,

| from Anniston. Pan #47361,
sleeve bearing.'"V" belt drive
e CT-0852. On platform in
4, On flaker D-012,

er Co. Size #1-3/4 Sirocco
nnected counter clockwise up
s supports of steel,

q. 5788 on 1/22/40

29/40,

10.

On melter and still tapping drums,

All blowers are of ordinjary steel construction (EM, March

10, 1947).

Drawing D-6945 shows th{ fume exhaust system at plant "B".
i

|
! MONS 046375
|
|



XII.

EQUIPMENT LIST, contd.

Closed Tanks

CT-0347

CT-0743

CT-0T44

Tank 40' dia, x 16'
2nd course 3/8" top
bottom, 4-4" OI no
shell near bottom,
Nay 1927. Drawgs.
(diphenyl store).

Jacketed vaporizer.

taniks surrounded by

pipe ~ jacket of 4"
on 5/6/36, Req. 696
level south side Bl

Middle chlor. tank

with f1g. head, she

Jacket over lower h
and 2 sets of 1" xi
Req. 69669. Price

In 1947 there were
-0833 and -01283, a
CT-01432 was instal

Each chlorinator is
16'0" high on the s
and flanged cover,
connection drawing

The body of each ch

1. A jacket for wa
the straight si
charge.
vessel avallabl
room for a simp

side, for the ol

XII - 7

Equipment

List
CT-0347 - O744

33" high, lst course 1/2" metal,

$" sheet - 2-6" CI nozzles on

. on top, 1-20" CI manhole on side

. steel hatch on roof.

C-1117 (tank and foundations)

2 parallel vertical 10" dia, x 4'4"
2'0" ID x 4'0" Jacket. Use XHy
plate, Drwg, C-818. Order B9038

0. Price $180.00. 2nd floor 12'

g. CR.

de by Nooter. 3' ID x 16' 1g.

1 3/8" and head 7/16" thick, 3/16"
plf of tank. 3/16" inner shell

r pipe coils. Order B9037 on 5/6/36,
716,00, Same as CTOT45,

our chlorinators in use, CT-OT44, -0745,
1 essentially similar, and later
led, only slightly different.

a vertical steel vessel 3'0" ID,
fraight side, with bulged bottom
Drawings E 880, E 6209. Relief
P-822. Chlorine inlet, drawing B 659.

jorinator has the following fittinge. --

fer and steam, starting about 18" up
fe and ending below the level of the

This afrangement leaves the bottom of the

for flame heating, and it leaves
e manlid low down on the straight
hlorine inlet fitting described belcw.

There is a spirgl baffle in the Jacket space, to
increase the co¢pling effect, but the baffles favoured

the accumulatio

8 of mud in the jackets, and at the

MONS 046376
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XII. EQUIPMENT LIST, contd.

Closed Tanks, contd.

CT-O744, oontd.

1.

contd,
overhaul in No
removed, leavi
between Jacket
two 4" nozzles
cleaning. Cit;
and the jacket
inhibited acid
collecting 4

XII - 8
Equipment
List
CT-0744

|

ember 1948 most of the spiral was
only enough to preserve the spacing
and liner. It was also planned to put
low down on the Jacket, to facilitate
water is used rather than well water,
are cleaned occasionally by means of
The used cooling water goes to a
CT-0752. There does not appear to be

any trouble fré¢m flashing of water into steam in the

Jacket, in spi
however, the n

te of the high temperatures used, See’

pte below on the bursting of a Jacket

due to trapping of water in it at high temperature.

The walls of t
are thermally
to keep down t

Formerly (but
except in the
coil for steam

he chlorinators, above the jackets,
Insulated, partly for safety and partly
he temperature of the building.

pow abandoned at the Krummrich plant
hew chlorinator CT-Ol1432) an internal
and water.

An internal cylinder, about 24" ID, with perforated

bottom, and a
about 8' depth
VII, above, fo

A bottom outle
P-0578 ete., A
to the gas hea

Petaining grid on the top, containing
of iron-turnings. See page 1, Section
P a description of the turnings.

1, with cock, to the circulating pump,
jso formerly, from No. 1 chlorinatnr,
ted chlorinator CT-0808, used for

making the higher Aroclors. A piece of heavy gauze

is placed over
metal, and at

purpose. The

the outlet to retain stray pieces of
the Anniston plant there is a small

ines are arranged for easy clearing,

catch pot in tre line to the pump, for the same

and have steam

|
|
1

tracing. (Aroclor Jackets at Annieton).

* See page XII}10.

I MONS 046377
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ot . . Equipment
' 1 List
XII. EQUIPMENT LIST, contd. | CT-0Th4

Closed Tanks, contd, i
CT-OT44, contd. '

5. A manlid very ndarly at the bottom of the straight
side, carrying the chlorine inlet fitting. This
fitting consistg of a shallow round box, set hori-
zontally below the internal cylinder of iron turnings,
and having abouf 240 round holes 3/16" diameter on
its upper side gnd a 3/4" drain hole on the under side.
The chlorine enfers the box horizontally from the
chlorine inlet dontrol valve, It is advisable to have
a spare inlet bgx, because 'the holes 8lowly become
enlarged, the cgrrosion being a little faster on the
8ide further frgm the inlet valve. Messrs., Hosmer
and Soffranko, Qctober 15, 1948 describe a distri-
butor of cast nickel. Cast monel has also been
mentioned. Niclel cast iron is the more usual material.

The chlorine inlet line i1s thermally insulated with
asbestos paste %o prevent the use of flames intended
to clear blockages from the line. Overheating at

this point may dause very rapid corrosion, and organic
matter might even take fire in the chlorine,

The cover of eagh chlorinator has the following
rittings: '

6. An inlet, with gight glass for diphenyl from the measuring
tank CT-0767, d formerly for high boilers from the
melter CT-0763.

7. An inspection civer. carrying the return inlet from the
circulating pum This inlet 1s carried through to
the centre line or the chlorinator, above the internal
ocylinder,

the bottom of ofe of the scrubbing columns CT-0759 etc.
and so to the Hfl absorber. This exit pipe has a hand

8. A vertical 10" gentral pipe for the off gas,leading t>
hole with cover, on the side, for cleaning, anc has a

MONS 046378
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EQUIPMENT LIST, contd. |

XII - 10
Equipment
List
CT-0T44

Closed Tanks, ocontd, |

CT-0TU44, contd.

8. contd, )
relief disc of 4 1b. lead at one connection. (See sketch
on page 10a, Sedtion VI. ) :

If the relief disk bursts, the gas will go directly
to the HC1l absorption unit., The disks rupture at about
s a mercury manometer on the 10" pipe

25 psig, but they usually last for at least several
years. There
to give warning pf blockage in the off-gas system.
9. A return line f
into No. 1 chlo

the scrubbers CT-0759 etc. goem
nator.

10. A vent valve, hand controlled, to a drum outdoors,

11; A thermo well, aching down into the charge.

The fifth chlorinatqgr, CT-01432, which has been installed
at the Krummrioh plant, is of the same type as the previous
four, with jacket an{d internal coil, but the coil has been
retained, whereas t coils had been removed from the
older chlorinators. | (At the Krummrich plant, the internal
coils had been abandoned as being more liable to put water
into the batch, but at Anniston it was the Jackets that
were abandoned, because on one occasion a jacket had

burst when water was trapped in it when the chlorinato
temperature reached p high value). To give still more
cooling capacity, t stream of liquid circulated frem and
to the chlorinator, furing the chlorination, can now be
passed through a homemade cooler consisting of two vertical
lengths of jacketed pipe in parallel. (2" pipes in 3"
shells). There 1s & thermometer well (glass thermometer)
in the top of each length of Jjacketed pipe. The water
goes up one jacket en down the other, and so out to
waste, no special provision being made to keep the second
Jacket flooded. |

|

MONS 046379



XII, EQUIPMENT LIST, contd.

Closed Tanks, contd.

CT-0744, contd.

The o0ld uncooled c
position, so that

The circulation
tal header which h
plus a sample cock
(see sketch).* One
flow of liguid to

pass it direotly t
other two will di

the external coole
ator,

This same No. 5 coh
recorder-controlle
plate with & sulph
chlorine line, as

gas feed to the ch
as with the older

fice plate is pipe
which operates the
ment panel. That

phragm valve on th

valve has steel wo

it has given very
would be obbained
the expense ocannot
of manpower, Or on

These two changes
oycles in the ochlo
faster chlorinati
essentially the s

suggests a slightly different isomer ratio,

i XII - 11
Equipment
List
CT-OT44

roulation line has been left in

his external cooler can be byepassed.

» therefore, delivers to a horizon-

s four oulat cocks facing upwards,

faocing downwards over a drip vessel

of the four cocks will dirsct the

he air blowing tanks, one will bye-
the top of the chlorinator, and the
ot half the stream through each of

, and 8o into the top of the chlorin-

orinator has been equipped with a flow
on the chlorine feed. An orifice

ric acid U tube is used on the

Ath the older chlorinators, and the

orinator can be hand ocontrolled, Jjust

ts, but in addition, the same ori-
up to a differential pressure cell

flow recorder~controller on the instru-

instrument in turn actuates a 2" dia-

¢ chlorine line (see sketch), The

Pking parts, but a tantalum stem, and
atisfactory service, Similar recorders

For the other ohlorinators, except that

'be Justified at present on any saving
any necessary increase in production.

poth make for shorter average time
pination. Research work indicates “hat
(at the same temperature) gives
product, though infra-red analysis
This mainly

concerns the highep Aroclors, and a suggestion has
beenmade that more| rapid chlorination might increase

*page 10a, Section ki.

|

»
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XII - 12
. Equipment

List
CT-0744

Closed Tanks, contd. |

CT-OT44, contd. ‘

i
the proportion of (paste) highboiling material produced.
Not much experience| has yet been gathered on the chlorin-
ation speed which mhy be attained, but 800 to 900 1lbs.
chlorine have been fed per hour on occasion, and a batch
of 1260 has been in 14 nours, and one of 1248 in 10
hours.

The Krummrich plant| has not been pressed for output,
and the present schpme of working is to run the chlorin-
‘ators at a moderate speed, using each in rotation, over-
lapping the oycles pf the different units, so as to
maintain a fairly sfeady consumption of chlorine. This
suits the chlorine Pepartment, which has no outlet for
snift gas when the Aroclor department 1s not taking
chlorine.

The off-gas from eay
by a 10" pipe runni|
cover of the chlori

h of the older chlorinators leaves
about 12' up from the centre of the
tor, but the new chlorinator has only
a 4" exit pipp with a very small cyclone, draining back to
the vessel. It has its own Raschig tower with Aroolor
circulation, then a cyclone, etc., Just like the older
units.

Aroclors above 1262 are no longer made at the Krummrich
plant, 80 there is jmuch less chance of getting much
chlorine in the offi-gas, and the off-gas scrubbers, con-
sequently, are of lpss importance. They are still used,
and they give a clepner HCl for the absorption unit,

but if they should be out of asction for a time, no par-
ticular harm results.

The Aroclors involving the use of diphenyl high boilers
are no longer made pt the Krummrich plant, and the melter-
blow case, CT-0763, for handling the highbollers, has been
taken out, A seoond air-blowing tank, CT-02086, like
CT-0750, has been installed for the ordinary Aroclors.

MONS 046381
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] XII - 13
Equipment

List

CT-0OT44

Closed Tanks,contd. !
!
|

CT-OThi,

contd.,
At the Anniaton plapt there are eight chlorinators, similar
in shape to those a} the Krummrich plant. They have
internal coils for gteam and water, but the water jackets
have been put out of use, The chlorinators are located

in an open-sided steel structure, outdoors, and hang

from brackets about| 30" bdlow their rims, soc that they

are free to expand qownwards as they become hot., This
expansion distorted|the connections to the pumps, which

at first were rigidly mounted, so that pumps were given
spring mountingson sjotted clips. More recently the

pumps on two of the|chlorinators have been mounted on
rubber pads on stee]l frames hung from the vessels them-
selves, 80 eliminating the distortion due to the expansion
of the vessels,

The new pumps are larger ones, Taber horizontal tentri-
fugal pumps, direct|ocoupled to 5 h.p. motors, 1730 RPM,
All theg,chlorimtor pumps have jackets for heating by
Aroclor. The hot Aroolor comes from a standard gas-fired
unit in a bullding hear the chlorinators, passes through the
pump jJackets, then through the jackets of the pipes and of
the cock on the bottom outlet of the chlorinator, then
through the heating| "pad” on the bottom of the chlorinator,
and so back to the heating unit. The other parts of the
circulation system ¢én the chlorinators are steam Jacketed,
and the pad was formerly used for steam. The return
stream of process mjterial from the circulating pump
enters the chlorinator by a pipe projecting a little

way through the cover. This location of the return pipe
perhaps favours cntrpnment of liquid in the off-gas, but
4f the pipe goes fupther down, it may dip in the charge,
and permit siphoning at an inconvenient time. There is

a heavy steel gratihg over the bottom outlet of the

‘chlorinator, and thpre is a heavy stool, of steel grating,

with a perforated plate on it, to support the catalyst
basket. The top of the basket has a screen welded over
it to confine the cptalyst, an arrangement which prevents
easy "topping up" of the catalyst, but by the time that
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XII, EQUIPMENT LIST, contd.

|
|
o |
|
l
|

Closed Tanks, contd. i

CT-0TH4,

contd.
the topping up 1s n
repair to be done

over the bottom ou
intended to trap s

The connections to

and water coils in
sides of the vesse

The following note
plant chlorinator,

1.

5.

Chlorinator co
was removed an
mass of cataly
length of the

and chlorinato
some extent wi
there was a ho
entire length

The sleeve was
top half was r
top half of th

XII - 1%
Equipment
List
CT-0T44

peded, there.ls usually some other
EEaide the vessel.

There 18 a screen
et, and a small catch pot, both
ay metal.

the inlets and outlets of the steam

he chlorinators go in through the

on an overhaul of the Krummrich
ovember 1948, are of interest: --

r was taken off and all old catalyst
discarded. It was found that a solid
, mud, residue, etc. was in the full
ular space between the inner sleeve
. This solid mass was also present to
n the inner sleeve, In addition.
approximately 8" in diameter the
the catalyst bed.

emoved from the chlorinator and the
ewed with 3/16" steel. Although the
sleeve did not have holes, it was

considerably thiinner than the lower half,

"Ears" were welfled on the sleeve to make for easy
removal next tipe.

Installed new
and shell to ke
space, Screen
thick.

A new cast iron
The old distrib
holes were enls

reen on top of sleeve, between sleeve
p catalyst from falling into annular
had 4 rows of 1/2" holes and was 1/2"

chlorine distributor was installed.
utor was discarded because many of *he
rged and beyond repair.
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XII. EQUIPMENT LIST, contd. CT-0T44

Closed Tanks, contd.

CT-0744, contd.

6. A new grating, pbove the distributor was installed to
hold the catalypt in place, The grating made of 3"
x 1" strips, wap purchased as such.

7. A new monel scrpen plate was put over the bottom
outlet of chlorlnator to keep catalyst from going into
pump. !

t

8. Welded corroded portion on inside, lower flange of
12" off-gas linp. Corrosion was at the weld where
the pipe and fljnge are welded.

9. 7 x 55 gallon dyums of catalyst, which filled the
basket of the chlorinator were put in.

Below is listed add)jtional information that may be of
interest and serve as information for future use.

Chlorinator Number

i

2 2 4
Outage measurement +r top of 92" ga"
sleeve :
Outage after charging 3600# 76" 68" 8s"
Biphenyl
C‘mtnge of finished }160 batch 18" 13" 3

All measursments taken from top flange of shell and not
the manhole,

MONS 046384
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Closed Tanks, ocontd.

CT-OT44, oontd,

BQUIPMENT LIST, contd.

XII - 16
EQUIPMENT
LIST
CT-0744

The performance of the chlorinator was improved as evidenced

by the following fi

Time required to
chlorinate batoh.

8p.Gr. increase per
hour after reaching
1,450 at 90°C.

Chlorine pressure
entering chlorinator
during last € hours
of chlorination.

Valve in cooling
water line to jacket

Chlorinator tempera-
ture toward the end
of chlorination

Scrubber liquor
build wup.

8ti1l1l bottoms pro-
duced, foor all
chlorinators, after
every 4 still batcheﬂ

res:

Before Overhauling
Chlorinator

After Overhauling
Chlorinator

30 - 35 hours

0.012 - 0.015

10-11 1bs.gauge

wide open after
4 hours of
chlorination

150 - 165°C.

Past
(Bvery 4-8 days)

2500 - 3000#

20 - 24 hours

0,018 - 0,026

7-8 1bs.gauge

4-2 turns open
during entire
chlorination

140 - 150°C.

Normal
(15-25 days;

1000 - 15004

The above data are only approximate yut do show a very

definite improvement

MONS

pfter overhauling the chlorinator.
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XII. EQUIPMENT LIST, contd. CT-0744

Closed Tanks, contd.
CT-0T44, contd.

Number 3 chlorinator was overhauled January 24, 1949 with
similar results. In this chlorinator the chlorine dis-
tributor was found tg be fit for re-use and the new
grating installed to jsupport the catalyst was ordinary
floor grating. The water Jacket was found to be reason-
ably clean, but two 4" nozzles were welded on at the
bottom of the Jacket, to serve as cleaning openings.
j

There are no deflectdrs in that Jacket.

The measurements down, from the flange of the shell were:

Before overhauling After overhauling

[
To'top of sleeve i 92" g2"
|
To level of 3600 | 68" 88"
biphenyl charge |
To level of finished 3" 31"
1160 bateh !
]
To level of rinuhed‘ 46"
1154 batch ,
To level of finished
1148 bateh 56"
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XI1. EQUIPMENT LIST, oontd. |
Closed Tanks, contd,

CT-0745

CT-0748

CT-0749

CT-0750

' Submerged pumps act

: XII - 17 a
e i Equipment

List
CT-0T45 - 0750

West chlor. tank saje as CT-O744, On Dept. struct. steel
MCS-0650. #1 chlorjnator.

Diphenyl storage ta
dia, x 26' long stri
shell 1/2", welded
manhole covers, out
BT700 on 4/17/36, R
609. Underground w

made by Graver Drwg. €609, 10'
ight side, dished heads 9/16",
onst. 2" xHy pipe coils, 1" risers,
ets and sump. Pump P-0585. Order
q. 69220, Price $1000.00, drwg.
st of OR, 1st from south. Same as

CT-0TH8 was origina
on Aroclor brought

ly installed for general use, mainly
rom Anniston for use in the scrubbers
CT-0759 etc., and CT-0749 was piped up to receive material,
in emergency, from the vacuum stills, Both OT48 and 0749
are now used to stope diphenyl,

Horizontal boilers in pits outside the shed.

ted by remote control from near the
scrubbers, Molten diphenyl in from rail care. Return
overflow lines from the scrubbers. (disused).

Vent lines protectezf against weather and fire.

Aroclor 1148 and 11¥ Aroclor atg. tank. Same as CT-0748,

Steam colil.

One point of the thlmo recorder is in CT-0748. The
submerged pumps are carried on the manlid covers.
Return line from overflow connections of diphenyl head
tank, CT-~0767.

Blow tank made by Graver. Dwg., B-863., 7' dia. x 7'

str. sides, dished Jeads 3", shell 3/8". 5 turn coil of
2" xHy pipe supportgd on brackets welded. Order

BTTO4 on 4/17/36, R4q. 69224, Cost $325.00. On steel
MSC-0650 dept. steel, 12' level, 2nd floor level Bldg. CR.
8/10/54:Network of pipe with 1/8" holes. Air jJet in stark.

!
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|

. Equipment
. = List
XII. EQUIPMENT LIST, contd. } CT-0750 ~ 0752

Closed Tanks, contd. '

cT-0750

CT=-0751

CT-0752

The cover of Blow t
connections: -~

CT-0750 carries the following

Inlet from chlorinator pumps, with sight glass.
Float with indicator scale,

Compressed aip 1n, to a grid of perforated piping.
Connections steam coil.

Haveg vent cclumn through the roof.

There is an angle thermometer on the side.

Bottom outlet to P-0580 for delivery to the stills
S-043 and 8-062, or drum filling on the floor immediately
below the tank.
Side manhole,

The float has a 81
to an indicator h
Drawing D-01292 rep

jle brass chain passing over two pulleys
ng in front of a scale,
ced E-863.

Cyclone collector pyrchased from Graver. Dwg. B64S,
48" dia., x 27" on sfr. side.

3'6" long and tangerjtial inlet near top of side.
3/16" steel throughdut, of welded construction.
Order BT712 on 4/17/36, Req. 69232. Price $84.00
On 2nd floor level, |lean-to of CR.

Vertical steel closdd tank made by Graver. Dwg. C..804,

4' dia, x 5' high with flat bottom and dished flanged head.
Sides, bottom and t¢p of 5/16" flange 3", welded cons*.
with outlets, ’

Order BT709 on 4/17/36, ‘Req. 69229, Price $120,00

On 1st floor, west 8ide of CR. (Hot Well).

This tank for reeov‘red hot water from the chlorinatcrs.

Formerly received the barometric legs of ejectors
MSC-0760 etc..
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XII - 19
Equipment
| List

: CT-0753

Closed Tanks, contd, ;

CT-0753

(also
¢T-01396)

Coke scrubber on the vhcuum still system.

Scrubber tank made by [iraver. Dwg. C-807.

Steel, closed tank, 3'| dia. x 10' long with dished
bottom and flgd. dishefl head, shell 5/16", bottom
3/8", head 5/16" with 1" thick flanges.

Price $155.00 |

On 3rd floor elevation bldg. CR.
Coke scrubber on #1 still.
Vapours from the still receivers CT-O771 and 01377
bottom via a oock, to
d

enter at the top and the unabsorbed gases leave at the
he eJectors, MSC-0760, 01392,
and 01€8€.

The scrubbers are fil
caustic soda solution
history of serious co

with coke,which 1s flushed with
few times a year. There is no
sion trouble in the ejectors.

Mr. D. G. Furzey reported, December 5, 1951, that cotton
wool in the lorubbcrl[ull renewed every few years.

Wide hand hole at the
flooding with caustic

top for charging with coke and for
soda solution, Drain to sewer,

1t is convenient to d.vide the distillation system into

sections by means of i{solating cocks and to have a manometer
connection to each seqtion to assist in locating vacuum leaks,

Mr. Soffranko points gut the need for an inspection cover on
the top of the sorubber.

There is a layer of cgtton wool on top of the coke in the
scrubbers. The scrubjers are needed mainly for the distil-
lation of high boiling Aroclors, because there is a .i.cle
HC1l formed by decompogition, but they also trap water which
might come back from $he ejectors. Mr. Pemberton, December
1950, reported that iston gave up the use of caustic soda
in the coke scrubbers|after the Karbate ejectora were in-
stalled. The cotton wool becomes glazed over with heavy
Aroclors and the vacu lines may choke,

MONS 0463
See also the comments|on pages VII - 4 and 5. 89
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f Equipment
o i List
X1l. EQUIPMENT LIST, contd. | CT-0754

Closed Tanks, contd.

CT-0754 Sorubber liquor pump tank made by Graver. Dwg. C-800,
416" dia. x 5'6" on|str, side with dished heads, shell
3/8" thick., Heads L/2" thick, welded seams, pads and
nozzles. Coil 3 tupns of 14" xHy pipe.

Order B7703 on 4/17/36, Req. 69223, Prise $208,00.
Tank mounted on stepl, east tank on 38' level.
Same as CT-0755 and 0756.

Of t.ne five scrubber liquor pump tanks, three are coil
heated and the two hewer ones are jacket heated., Jacket
heating is prefer: as being less liable to put water
into the Aroclor cipculation system.

These tanks were f rly charged with Aroclor {coming
originally from ston) stored in vessel CT-0T49, and
pumped from it by its submerged pump.
It is now found mone convenient to charge them from
a partly chlorinated charge in #4 ehlorinator, pumped up

' by means of the chlorinator pump. With slow chlorination,
especially in the early stages of chlorination, the
sorubbers tend to pick up diphenyl, and the liquor becomes
less dense. With flaster chlerination, the cireculation
liquor tends %o 1n§rnne in density. When the liquor needs
to be renewed it is dropped te the melter CT-0763 for
return to one of the chiorinators. The foreman calculates
from the density wHat volume should be taken to give the
equivalent of a frgsh diphenyl charge to the chlorinator.

|

See page 10 Section VI, for the method of calculating the
equivalent.,
See letter E.M. to’l. B., May 17, 1948 on the handling of
the ssrubber cm.rg*l.

|
i
\
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XII. EQUIPMENT LIST, contd.

.

Closed Tanks, contd.

CT-0754

CT-0755

CT-0756

contd,

X11 - 21
Equipment

List
CT-0754% - 0756

The oover of the scruljber liquer pump tank carries the

following connections

Vent line with hand operated walve normally open

to a drum outdepors.

Steam coil, in/and eut unless a Jaeket is used.

Aroclor line ih from CT-07X9.

Aroclor line ip from chlorinator.

Return line frbm tower and gyclene, with

sight glass,

Dipping hole.

Submerged pump with its delivery line.

There 18 a themet+ well in the side of the vessel above

the steam jacket.

An angle thermometer |is used. Exact temperature sontrol is

not needed,

Bottom outlets to chlorinators and 0 melt tank CT-0763,
and to a levelling line by which material may be passed

from one scrubber tajk to another

Overflow (disused) to CT-OT48 and 0749,

Scrubber liquor pump|tank. Center tank.

and 0756,

Same as CT-0754

#1 sorubber liquor p tank. West tank. Same as CT-O754

and 0755.

|
i MONS
|
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CT-0759

»

XII. EQUIPMENT LIST, contd.

*

XII - 22
Equipment
List
CT-0759

Closed Tanks, contd.

#4 Bast Aroclor scrubber,used on CT-0754.

Steel tubular tank,

Pkgd. with 6' of Rasphig rings.

C-798 and B-660.

Made by Graver,
2" dia. x 8' high, removable head.
Chg. out $84.00. Drg.

15/' dia. cyclone,

Gas in at bottom by wide descending pipe from the top of

the chlorinator off

8 pipe (the HC1 manometer branch

comes off the top of| this line) and out at the top to the

ecyclone OT-01259,(0

Liquor in at the top
corresponding ocircul
bottom by seal bend

There are four water
fired one and for th
all alike except tha
can be gas heated.

ator ascends in a wi
column with Aroclor
column the gas goes

to the absorption sy
of the chlorbenzol p

The Aroclor for each
pump in a serubber 1

279, 01280, 01281 and 01282.)

from the submerged pump in the
ption pump tank, and out.at the
With sight glass to the same tank.

Fcooled chlorinators and one gas-

pse there are five scrubber systems

L the one on the fired chlorinator

fhe off-gas from a water-qooled chlorin-
fle pipe to the bottom of a packed
pirculaticon. PFrom the top of the

yia a cyclone to the header leading
ptem of the Aroclor plant or to that
Jant as required.

column is circulated by a submerged
jquor pump tank, and the liquor

draining from the toyer, plus any trapped in the cyclone,

returns to the liquo
sight glass., There
the seal bend, and t|

The gas from the gas
gas chamber CT-01258
entrained solid Aroc
with cleaning flange
similar to the other
heating.
1949).

P tank via a deep seal bend snd a
1s & sampling cock at the bottom of
here 18 a thermo-well near the S. G.

+fired chlorinator goes to the monel

where 1t deposits most of its

lor, and thence by wide steel lines,

§, to a scrubber system which 1is

§, but whioh has arrangements for gas

(The gas-fired chlorinator went out of use in

MONS 046392
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. j Equipment
. : ‘ List
XII. EQUIPMENT LIST, contd. | CT-0759

Closed Tanks, contd, )

°T-0759

Only chlorinator #1 [is normally used to feed the gas-
fired chlorinator #1 is not recharged until the
gas-fired chlorinat is empty. Nevertheless, there 1is
a scrubber system for #l1 chlorinator as well as for the
gas-{ired chlorinator, The gas from #l can be put to
either of these sc bers. It can in emergency be vented
to atmosphere,

Mr, D. G, Furzey rep}orted, December 5, 1951, tfnt the
scrubbers and separators sometimes block with solid which
has to be melted out with blow torches.

A scrubber was installed at Newport, but after some

‘experience the Raschilg rings were taken out of it and

the circulation was stopped.

It was found that the off-gases from high boiler chlorin-
ation batches deposited rather viscous material in the
empty tower. This rmises the question of the contamination
of diphenyl liquors @n the scrubbers, with high boiler
products, but the contamination appears to be unimportant.

The towers were f1 1y bye-passed, very little material
was collected in tha cyclones which came next in line of
flow, and there was jpo evidence of trouble due to organic
matter in the HCl absorption unit.

At Xrummrich plant the increase in volume per scrubber
came to about 10 rial gallons per week.

The cyclone at Newport corroded through. The seal bend
was removed from its drain line as being unnecessary.

MONS 046393
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Y Equipment

‘ Lis
XII, EQUIPMENT LIST, contd. CT-W&O-O‘N)

Closed Tanks, contd,
CT~-0760 #2 Center Aroclor scrubber., Same as CT-0759.

CT-0T61  #3 scrubber tank maded by Graver. Steel tubular tank
12" dia, x 8' high, demovable head. Packed with &'
of Raschig rings. On CT-0968. Chg. out $84.00.
prg. C-798.

CT-0762 Vent line scrubber sfored in CR lean-to. Made by Graver.
Steel tubular tank, ]2" dia, x B' high (50# std. pipe 3/8")
removable head.” Dwg! C-798. Packed with 6' of Raschig
rings. Drg., C-798. |Supports B-663.

CT-0763 Melt and feed tank mjde by Graver. Dwg. C-810. Closed
steel tank 4'6" dia.|x 5'0" on str. side, shell 3/8",
dished bottom and bolted dished head all 4", 2" xHy pipe
coil, 10 turne with 3 isupports welded to head., Tk, test
90# and ocil 3004 Hydro. Press. Order B7710 on 4/17/36,
Req. 69230, Price $316.00, 4 way in floor, south side of CR.

The cover carries th¢ following fittings: --

Manhole and cover, with handhole for admission of
broken lumps of |diphenyl highboiler,

Steam coil in ajd out.

C. air connectign and vent (Dry air from PC-046,)

Inlet from all gorubbers CT-0759 etc.

Outlet to drums and to header leading to chlorinators,
There 1s a hand opergted hoist with 1ifting hooks for drums
over the manhole, and a ventilation hood connected to

blower B-0148., The melter is set in the ground floor of the
crude room.

' MONS 046394
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XII. EQUIPMENT LIST, econtd. | CT-0764-0767

Closed Tanks, contd.

oT.0764  North Hopper Storage
Vertical, 6' x 6' x 1
bottom and bolt -angle
reinforced flat bolte
inside of hopper and
sprayed, ‘1st with .00

Order B7713 on 4/17/3
Southwest end of CR 1

in made by Graver. Dwg. D-512.
'84" high overall, with sloping
. 3/16" plate throughout with

erside of cover and trap door
" zine and then ,003" tin,

, Req. 69233, Price $288,00
an-to, Same as CT-0765.
©T-0765 South hopper storage pin. Same as CT-O764,
©T-0766 Circulating cooling t
Dwg. BOME, Steel t
dished head and weldef on pipe legs, shell }", heads
3/8", Coil of 14" aip. xHy pipe, % turns on supports

on cover with trap door. BEntire

nk made by Graver.On No. 1 Still.
2'6" dia., x 3'0" str, side with

welded to inside of shell, Test tk., 225§ and coil 300#

Hydro press, Safety Valve. Gauge glasses.

. Req. 63226. Price $110.00.
dg. CR.

Order B7706 on 4/17,
On 38' floor level, B

I-0510 Taylor Fulscopp temperature indicating controller,
0-110°C., with steel {ilaphragm valve on the steam inlet
to the coil in CT-0765. Operated from the temperature in

CT-0766,

CT-0767 Diphenyl measuring t made by Qraver. Dwg. C-799.

Steel tank #'6" ID x p'6" str. side, dished heads, shell

3/8, top head 3/8 and bottom head 3/4" with 4" jacket

over it and extendl 9" up on tank side, Welded through-
out. Test tk. 60# Jjacket 105#.Hydro, press. Return

line to store tank.

order B7701 on 4/17/3. Req. 69221, Price $329.00.
At 38' level, Bldg. OR.

Drg. C-799.
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XII. EQUIPMENT LIST, contd. CT-0767-0770

Closed Tanks, contd.

0T-0767 contd.

0T-0768

OT-0769

CT-0770

Steam traced vent to
Manlid.
Fixed overflows at 4

drum outdoors.

Dipping hol¢ with cap.

levels back to diphenyl store tank

CT-0T48 by steam traded line with sight glass and right

angle cross pieces wi

Lower part of vessel
main.

S. G. at eaoh chlori

# 3 Aroclor 1260 finj

Graver. Dwg. C-609.
on straight side, di
Test tank 60# and co
pipe with 1" xHy ris
All inside and flg.
be sprayed first .
Same as OT-0769. O
Chg. out $1385.00.

# 4 Aroclor 1254 Fin.
CT-0768.

Tubular heat exchang
8ize 12" dia, x 5'0"
Tubes, Monel tube sh
Jacket and back-up
Order B8848 on 5/1/3
Above No., 1 still SO

Angle thermond
Bottom outlet to head

{th blank flanges. -

| Jacketed for steam from the 70 1b.
$ter 30" long through side of vessel.
jer leading to the 4 chlorinators.
Aator. '

jshed product storage tank. Made by
Horiz. steel 10' dia. x 26' long

hed heads, shell 3", heads 9/16".

1 300# Hydro.Press. Coil 2" xHy
rs, Welded construction throughout.
urfaces, coils, supports, etc., to
" zinc and then .003" tin,

er B7711 on 4/17/36, Req. 69231,
aCls vent trap.

shed Product Storage Tank. Same as

r made by Nooter. Dwg. B651, Plant A,
ig. having 19 x 2" 0D 11 ga. Monel
ets, Monel reducer and carbon steel
ngs on flanges.

. Req. 69605, Price $660.00

3, supported by 3rd floor steel.

Plant "B" (Krummrich| Plant) corfinue to recommend monel for
the condensers on thp vaocuum stills. See also item CT-01378.

Only monel in contact with the goods on the "descending"
side of the condensihg system.

MONS 046396
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K i Equipment

List
CT-0770 - 0771

XIX. BQUIPMENT LIST, contd. |
Closed Tanks, contd.
CT-0770, contd.

Mr. Thrift, December 5, 1949, raised the question of the
necessity of using mpnel for the vacuum still condensers

and subsequent veuq}ls. Mr. Ellenburg of Anniston replied,
15th December, 1949, stating that iron contamination of

ve a bad effect on the resistivity

of the products, Steel also hastens
lors at temperatures of 80°C. or highen

the Aroclors would
and the power facto
the darkening of Ar

Messrs, Hodges and
that monel was sati
but that there were
be satisfactory. A
that steel is satisf)
Krummrich plant do
of the high standa

rbre of the Krummrich plant replied
actory for the condensers and receivers
0 reasons to believe steel would not
hough General Electric Company report
ctory for storage and treatment vessels,
jot ocare to risk the use of steel because
s required by G. E. for Aroclors,

CT-0771 Monel vacuum receive
(Plant A). Size 5'6
4" bottom and remov
of tank of steel.
and 1" ocutlet with
along side and 3 tu
tank and 300# on co!

made by Nooter., Dwg. C-795.

dia. x 5'6" str., side, 3/8" shell,
ble head, 4 support brackets on outside
* IP size xHy Monel coll with 2" inlet
el bars and U bolts., 3 turns 5' dia,
s spiral on bottom. 60# Hyd. test on
1.
36, Req. 69118. Price $3240.00.

1, 12' level, Bldg. CR.

line, for spoilt material, to the still
uum still receivers

following connections:

No. 1 still, Retu
of the w
The covers/carry th

Inlet from condensers CT-0770, 01378 via sight glasses.
The oylindrical surface of the sight glass fitting
is steam jacketed and so is the pipe from the con-
denser to|the sight glass,.

Manlid with hand hole and dipping opening.
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XII. EQUIPMENT LIST, contd.

CT-0771

CT-0T79

Closed Tanks, contd,

contd.
Dial vacuum gay

Thermo recordey
Vent cock.

Steam coil in
the bottom dis

Vacuum line to
-01396,

Bottom outlet §o pump P-0984 for delivery to the

Sparkler press
for delivery tqg

Electric strip heat4rs to drawing C-847,
these vessels have Jeen abandoned, so no copy of the

requested for MCL.
requires H. P, ate-;

drawing has been
There 1s l'mly one

There is no gauge
hole.* A receiver

#1 blending tank made by Graver,

Welded steel tank 7

shell 3/8".> All ingide surfaces and nozzles sprayed

.005 zinc then .003

Yoke and drive suppdrts.

bronze shaft. Test

hydrostatic Pressurs.

Order B7707 on 4/17,
On 2nd floor level,

*But see page 21, séction VI.

r#ceiv'er for each vacuum still in the
crude room,no rnctﬁomtion being attempted.

‘g'}us or level indicator, only a gauging

XII -~ 28

|

|

‘ Equipment

! List

} CT-0771-0779

jge and mercury U-gauge.

P well,

d out. This coil goes well down into
of the receiver,

the top of coke sorubber CT-0753 and

and to Blaclaner pumps, P-0565, -01037,
the blending tank, CT-0779.

formerly used on

Material 1268
in the coll to keep it molten,.

11 hold a full batch from the still.

Dwg. E-862.

dia. x 7' high dished heads %",
'tin, 2" xHy pipe coil and supports.
Cast bronze turbine stirrer and
tank 60# and coil 300#,

36, Req. 69227, Chg. out $599.00. -
12' level, Bldg. CR. Same as CT-0780

MONS 046398




XII., EQUIPMENT LIST, contd. {
Closed Tanka, contd.

cT-0779

cT-0780

! XII - 29
. | Equipment
List
CT-0779-0780

contd,
See also CT-01399,
Receiver,

2 Blender and CT-0780, Piltrate

—_

-6838 are essentially the same.
~8853 of the bearing have been requested.
» show the agitator rotor and stator,

Drawings E-862 and
Drawings A-459 and
Drawings D-2076, 20

e .

, 1949, state that their blenders are
th zinc then with tin and that the

is of Tobin bronze (stated to be 60%
Sn), and in the other case is of steel,
en with tin.

Anniston, December
of steel, sprayed w.
agitator in one cas
Cu. 39.25% 2Zn, 0.75
sprayed with ginc ¢t

is said to be satisfastory. Plant "B",
te 0.005" 2Zn then 0.003" Sn for the
tators are of bronze of unknmown compo-
sition, probably "ordinary commercial bronze". Anniston
and Plant "B" agree|in distrusting plain steel for these
vessels. Anniston suggest Aluminium,

The sprayed agitato
January 5, 1950, st
tanks, and their

#1 filtrate receivey tank. Dwg. E-862, Made by Graver.
Welded steel tank 7] dia. x T' higA, dished heads #",
shell 3/8"., Same as CT-0779.

Materials 1260 and 1254 can be run from the receivers
CT-0780 and 01400 t¢ bulk store tanks. Other materials are
filled off into 4

To save t;lme, most ¢f the control tests are done on samples
taken before filtration,

Material 1268 needs H.P. steam to keep it fluid.

The filtrate receivérs are like the blenders CT-0779 and

01399 exoept that the filtrate receivers have no agitators.
i
i
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K ] Equipment
. | List
CT-0785 -
XII. EQUIPMENT LIST, contd. ‘ 0808
Closed Tanks, contd.
CT-0785 Middle acid tank souph of CR on foundation. Made by
Goodrich, Dwg. C-82B. "Vulcatok" lines - ateel tk,
7'0" ID x 8'6", shell 5/16", dished head 5/16", bottom
7/16", 4" outlet for| safety plug on bottom. 18" manhole
and cover, 5 - 5" flgd. outlets in head, 3/16" Triflex
lining, rubber coverpd float and card for measuring device.
Head with 6 - 13" couplings for railings.
order B9983 on 5/19/P6, Req. 69966. Chg. out $3945.65,
South of CR on foundption. Same as 0784 and 0786.
CT-0786 West acid tank, same as CT-0784 and 0785.
CT-0808 Storage tank and chlprinator with stirrer and gas burner.

(Gas fired chlorinatpr). Made by Kilpatriock and Sons My.
Co. Dwg.\A32Y4, Cast/Iron, 6' ID x 4#'11" deep inside,

wall 2" thick, botton 3" thick and dished in 3". 3" outlet
at lower rim. Markeft 8-459, weight 12,675#. Machining
outside of top flangp but without holes and machining
outlet in rim includjng drilling and tapping holes. Cost
of machine work $36.p0. Order BB162 on 4/24/36, Req. 69398,
Cost $517.65. On 12' level SW corner Bldg. CR. Drawing
0830 gas heater on ekit-line. '

Subsidiary drawli

Pr. rellef door on 6'0" CI storetank B-613
Clamp for electric strip heater B-684
Vent for Ol tank B-686
Shear pin unit -- fop drive on agitator ¢-605
Brick setting F-867
Drive for stirrer E-888
813" x 10'11" steel phell for tank - E-88}
Vent stack for stilll heater B-689
8t111 heater E-886

This gas-heated chlorinator is also called S-O459. The
chlorine enters the gas-fired chlorinator through a per-
forated pipe ring, and there is a separate inlet pipe

MONS 046400



.

XII. EQUIPMENT LIST, contd.

Closed Tanks, contd.

cT-0808,

oontd .,

with a simple open ¢

becomes choked,

The cover carries a

XIr - 31
Equipment
List
CT-0808

nd for use when the perforated pipe

wide neck through which material

recovered from the Bonel catch vessel CT-01258 can be

returned by means of a wide steel funnel,

There 1is

another neck, wide ¢nough to admit a sampling bottle -

also used as a gaug

ng hole., Inlet from #1 chlorinator

CT-01283 by a gas-hgated gravity line or via pump P-0907
through lines with . P. steam tracing.

9" monel duct, with

the chlorinator covy
gas chamber CT-01258.
the ducting to the ¢

flanges,

cleaning flanges, rises at 45° from
r, then descends at 45° to the monel
‘From the monel chamber onwards
crubber is of steel with cleaning

Compressed air oonng¢ction into the chlorine inlet for
clearing (not very successful).

Agitator with water
well.

Bottom outlet

cooled stuffing box. Thermo recorder
with gas flame heating, to the

retort vessels R-02 and R~027 in an adjoining lean.-tc

building.

See Drawing E-867 1Lor
E-881 $
B-888 for
C=-605 for
B-613 for
E-886 for

F-324

the furnace setting,

the steel casing of the setting
the drive

shear pin for drive

pressure relief door on furnace
vent stack,

hich shows a shallower vessel; the
hlorinator pot is similar but is 4:11"
eep.

or

The final chlorination to high ohlp!‘ine content is more
easily done in this i separate chlorinator because higher
temperatures are neq‘ded to keep the charge molten.
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o . Equipment
: | List
XII. EQUIPMENT LIST, contd. | CT-0808 -
Closed Tanks, contd. ‘ 0852
CT-0808 g¢ontd.
Drawings B-684 atri heater
B-686 clamg for strip heater .
B-689 vent [stack for furnace
have not been requestied as they are not of interest.
Strip heaters are not now used.
0T-0831 Water condenser made by Heine Boiler Company. Dwg.
B483 (Plant A), used|as temperature control for Aroclor
condenser CT-0770. tubes, 1" OD - 10 GA seamless
steel tubing 10'-04" |long, 10'0" overall length of 6"
std. pipe shell single pass. Order B87T3 on 5/11/36,
Req. 69576, Price $9§,00.
Used on #1 vacuum still.
Safety valve on shel
CT-0833 Chlorinator puchased [from Leader Iron Works. Size 3' dia,
x 16' made up complefe including coils, inner shell, and
grating, Dwg. R-880 and B-659. Order B-2813 on 2/5/37,
Req. 76475 on 1/26/37, chg. out $790,00 on 3/31/37.
Rast chlorinator. } chlorinator. See CT-OT44,
CT-0848 TCB stg. Tank. Made by Graver.
Tank dwg. B 4413
Coil CA¥12 for stoam
General EA4366
Tank 8' ID x 25'6" 1 ng welded. 3/8" shell,
7/16" dished heads. [13-26" and 2-24" dia. mahhole
openings on top.
2-1" xHy. W. 8. pip4§ coil, T1' approx.
Order B363% on 2/17/37, Req. 76931 on 2/12.
Price $920.00 West of CR underground. Pyranol Plant.
0T-0852 Raymond 2 stage cyclgne dust collector sent to B by

Anniston Plant. BEach cyclone approx. 20" dia, -~ 21" str,
section 32" depth of |cone, steel construction, used with
B-0105. 1In lean-to ¢f building CR. No drawing.
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V-1
Plant
Lay -out

V. PLANT LAY-OUT

The equipment at the Krummrich plant (formerly plant "B") had been
fitted Into a tall narrow building remaining from the 1914-1918 war
pericd, The still and flaker for solid Aroclors, and some of the
units of equipment for Pyranols, were accomodated in a lean-tc
bullding against the West wall of the main building. Store tanks,
and the HCl absorption and treatment equipment were located 1in the
open air alongside the building.

The following drawings, which were sent to London, April 25, 1947,
relate particularly to the lay-out of the plant,

F 370
F 373
374
386
815
877
6838
6942
6943
6952
6956
10292

vomQQE@mOQTm

The building had been constructed with most of its structural steel
out#ide the brick shell -- a speclal war-time requirement --, and
the external steel work is now very badly corroded, al3c the roof
of cement slabs has corroded away near the vent stacks, leitirg in
the rain. -

While the interior of the building was dry, there was very li*-le
corrosion of steel equipment and internal platforms, out th2 molst
conditions now prevalling appear to be having a very damaging
effect. A proposal has been made to roof the building with trans-
lucent plastic, and to do away with the ‘windows in the side walls,
because they require so much upkeep.

A fourth chlorinator was installed since those drawings were made,
and more recently a fifth one has gone in.
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V. PLANT LAY-OUT, contd.

The equipment for making solid Aroclors fell into disuse in 1949,
and was pulled down in 1952.

The equipment at the Anniston plant is laid out in, and around, a
rather lower broader building, with the chlorinators and their pumps
ir. an open (roofed) structure nearby. Here again, most of the store
tanks are outdoors.

The HCl absorber also is outdoors, at some distance from the Aroclor
building. There is no equipment for making solid Aroclors at Anniston.

Both plants have railway tracks alongside the main bullding.

MONS 046015
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Detail

VI. PROCESS IN DETAIL

Handling of Diphenyl and High Boilers

Diphenyl and the Diphenyl High Boilers are made at Anniston and the
Anniston Aroclor plant is supplied mainly by inter-departmental
transfers, The Krummrich plant is supplied mainly from Anniston,
but has been supplied to some extent also by purchases.

Diphenyl arrives at the Krummrich plant in rail cars, which are fitted
with internal steam colls, and on arrival the material has to be melted
with the usual precaution of first melting a hole down to the bottom
of the tank by means of a bayonet or vertical coil to prevent develop-
ment of pressure from the main coil of the tank, (note the possibility
of development of full mains pressure in the shell of the rail tank

if the coil should leak, or if there should be water on the bottom of
the tank, note also that the diphenyl expands on being melted).

The molten diphenyl is then discharged over the top of the tank (by

the use of dry compressed air) into storage tanks CT-OT48, -0749 and
-0347, which are underground in the open air. These tanks are
automatically maintained by steam heat at about 90°C., and their
connecting pipes and vent fittings are steam traced. Their temperatures
are automatically recorded.

The diphenyl is pumped from them by submergtd pumps P-0585, -0592, to
the overhead feed and measuring tank @T-0767. This tank is steam
Jacketed to keep the contentsat 85°C. or a little higher, by hand
control, and it has overflow lines, at the 1800 1b., 2800 1b., 3600 1b.,
and 4000 1b. levels. The overflow lines are steam traced and the over-
flcw can be directed to whichever atore tank 18 in use. FPFrom CT-0767
the diphenyl charges ocari™go by gravity to any of the five chlorinators
CT-O744,-0745, -0833, -0183 or (No. 2, 1, 3 4 and 5 respectively).

and -01‘32
At Anniston the arrangements for measuring the diphenyl charges are
less convenient; the charges are simply pumped from a tahk on the
floor of the building, the amount being measured by dip in the tank.
The same tank has to be used alternatively for Santowax charges, so
that it has frequently to be drained out into shallow trays, a pro-
cedure that is troublesome, and not very safe in view of the
inflammable nature of the vapours,
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VI. PROCESS IN DETAIL, contd.

Handling of Diphenyl and High Boilers, contd.

The crude and refined diphenyl high bollers,when formerly used at the
Krummrich plant,arrived there in lumps in 75 1b. paper bags, or as
material which had been melted into 250 1b, barrels. The barrels
were broken open and the block of material cut up with axes as needed
to get it into the melter CT-0763.

The melted material was blown fram there,by air pressure,to one of
the chlorinators., As far as possible, only the chlorinator CT-0745
was used for the higher Aroclors, to prevent cross contamination of
the different kinds of Arocolors.

Before a chlorinator was changed to the production of Aroclor 5060
or 5460, 1t had to be rinsed through with distilled high boilers,

Throughout the handling of diphenyl, care must be taken to have the
pipe lines hot (M. Pt. 69°C.) and to make sure that the tank vents
are not blocked with sublimed material.

If the charge in the diphenyl measuring tank is allowed to cool,
orystallization may occur @n the walls of the vessel, resulting in
incorrect charging of the chlorinator.

Handling of Chlorine

At the Krummrich plant, the Aroclor department is supplied partly
with revapourised liquid chlorine (the chlorine simply being allowed
to evaporate into the ghlorine main, from the liquld chlorine store
vessels which are sprayed with cold water;. the vapourizer CT-0743

18 no longer used), dbut the main supply is direct cell gas, dried, and
compressed to about 30 psig. Actually, the Aroclor plant is able to
take all the "snift" gas, and low-grade chlorine generally, without
11l effect, though any considerable proportion of air in the chlorine
may confuse the operator because the chlorinators will not show a heat
evolution corresponding to the flow of gas. Air dilution also is
detrimental in the HCl absorbers.
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VI. PROCESS IN DETAIL, contd.

Handling of Chlorine, contd.

Conditions are similar at the Anniston plant, though the liquid
chlorine used there is purchased material, which is passed, as
liquid, into a simple vapourizer, made from old gas cylinders
set vertically in a water bath sutomatically controlled at about
95°%C.

The cell gas at Anniston is compressed only to about 15 psig, which
is inconveniently near to the bsack pressure of a full chlorinator,
so that the gradual increase of head of material in the chlorinator
as the volume and density of the charge increase during the
chlorination, necessitates close¢ attention to the regulation of

the flow of chlorine, and to the sharing of the chlorine between up
to eight chlorinators, some at different stages of chlorination.

Ordinary chlorine valves have been used for this regulation, but more
recently, "Durco" cocks, with Teflon lined bodies, and Durimet plugs,
have been found more convenient at Anniston.

There are no flow meters on the chlorine feeds at Anhiston, and
the operator has to be guided mainly by the temperature behaviour
of each ohlorinnbbr.

At the Krummrich plant there is a branch from the chlorine main for
each of the five main chlorinatérs (formerly also one for the gas-
fired chlorinator). Each branch starts with a rising stem control
valve, followed by an orifice plate (1.1* round- opening) with an

U gauge containing 602 Bé HeSOy, then there is a pressure gauge on
2 branch line. The main pipe then rises to a level above the top
of the chlorinator, and falls again to the inlet fitting, low down
on the side of the chlorinator, where there is another rising

stem valve,

The U tube of the Hpy30y, manometer has a cross connection near the
upper ends of the two lega, this corinection being ciosed by a stop
cock (A) when the manometer is in use. There are also two stop
cocks (B & C) one at each end of the U tube, When the flow of

V4
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VI. PROCESS IN DETAIL, contd,

Handling of Chlorine, contd.

chlorine is first to be atarted, B and C are closed and A opened,
otherwise the acid may be Jerked out of the U. Then B and C are
opened, and A gradually closed. Between batches, B and C are left
closed, and A open.

8 1 ¢

P x

\_/

See also the description of the flow controller to No. 5 chlorinator
on page XII-5 below.

Chlorination

The chlorination procedure is essentially the same for all Aroclors
up to 68% chlorine ocontent, so there 18 no need to give a separate
description for each grade. The charge of diphenyl has to be a
little less for the more highly chlorinated grades, because the
inorease in volume during chlorination is greater, also the time
temperature achedule, and the snd point of the chlorination have
to be varied, all as set out in the table on page 5, Section VI,
below, Note, however, that chlorination is often started at as
low a temperature at 100°C. galning a little cooling effect, and
80 saving a little time. ’
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Grade Charge Calorination Chlorine Temperature)| .
of 'y Consumption, Fimsl Sp. or. ‘st °C.
Aroclor Diphenyl Boure 1bs. °c. . Ide.| 1be.
i>s
1221 %000
o0 =gy *
12 4000 4000 x P -
i .1
1182, 1282 %000 12 - W 5735 120 to 135 | 1.332 to 1.38 6083 | 6165 frhe 195% opersting instructions
118, 1238 %000 w - s 6890 120 to 135 | 1410 to 1.018 Jo5  [6600| 6336 e fomtoraas ooy o iy e 108
1158, 1254 %00 17 - 208 8550 120 to 150 | 1.502 to 1.506 55 | 71| 7ees | Clreuistiom stress).
1160, 1260 3600 8 - 2 10160 120 to 150 | 1.558 to 1,562 [90 8227 783
1162, 1262 3600 20 - 23 11089 120 to 150 1.568 to 1.572 [100 8850 8517
or higher
1168, 1268 2800 10678 120 to 150 | 1.570 100 | 7800] 7000
but always | them to hold
20-%0° point of
above the 185 - 158°C.
hold peint
1169, 1269 2800 11866 ) 8100 7200 [Contimue chler!.nnmg in lg;-bed chlor:
1170, 1270 2800 11950 ’ a9 1168 then fimally to a hold 8100 [Contimu Qloﬂmtm in agitated chlor
paiot of 19% - 195°C. ator to 2 hrs. 220 - 325°C
1171, 1271 | 2800 (a) B cot:u:n- euoumt:u in agitated chlor
ator to 306°C 2% hra. 220-325%
2565 1800 | 600 BERS 120 o 175 | 1. | 550
then to softening
point 68 - T0°C. ® Calculsted frow Armiston Standards
2065, W65 1800 1200 10205 120 to 175 | 1.500 (a) no foremsn, October 1987, stated t
then to softening 7725 6950 chlorination to resch a hold point .
2 - TA%T 150° took 15 hrs, then a further
chlorination in the agitated pot, t
5060, 5460 3600 10062 120 to 210 | 1,500/110°C. then 7800 6200 1171 end point, required 8 iry.more,
to softening point Overall time cycles fof the Aroclor
108 to 110°C. '-i."“ ere glven i.: report of
o8 'c|
See pege VI - 26 page i68. -~ At the Krumerteh plan
for slight vari- the eperators are given & tadble ot
ation in some of ar. ranges & little nerrower than t
these limits. of the specifications (sectiom IT .
' | -orn:’h leave a little margin for
safety.
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VI. PROCESS IN DETAIL, contd.

Chlorination, contd.

Before a fresh charge is put Into a chlorinator, which has been
emptied after a preceeding batch, the chlorinator is allowed to
cool to 150°C., or lower, this, of course, to diminish sublimation
into the gas exit, The charge is admitted from the diphenyl head
tank, or from the high boiler melter, or both, as required, (see
the table on page 5, Section VI, above), and the temperature in
the chlorinator is adjusted to 120°C. (Recent instructions say
100°C.)

Circulation of Aroclor is started on whichever of the scrubbers
CT-0759 etc. corresponds to the chlorinator concerned, and the feed
of water to the HC1l absorber is adjusted to correspond to the expected
flow of HCl, also cooling water as needed is put on to the absorber,
then chlorine is admitted into the chlorinator., Usually the circu-
lation of light Aroclor over the scrubber is not interrupted between
batches unless a long delay is expected, but the valve in the line
between the acrubber and the HC1l absorber 1s kept closed until the
diphenyl has been charged,

Circulation of the charge in the chlorinator itself is not started
until the chlorination has been running for about 4 hours, this
delay being practised in the hope of diminishing sublimation of

the diphenyl into the off-gas line. Chlorine is passed in as fast

as poasible, having regard to the chlorine availability, the capacity
of the HCl absorber, and the cooling capacity of the chlorinator.

2" - 3" H 50, column_differential on the 1.1" orifice 18 a good
starting %ate, to be increased as circumstances permit. See also the
table on the next page.
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VI. PROCESS IN DETAIL, contd.

Chlorination, contd.

1b.Clg
" e, Gauge pressure 1lb./sq. in.

300 1.7 1.6 1.5 1.3 1.2 1.2 1.1 1.0 | 0.9
400 3.0 2.8 2.6 2.4 2.2 2.0 1.9 1.8 1.7
500 4.7 4.3 3.9 | 3.6 | 3.4 | 3.1 | 2.9 | 2.7 | 2.5
600 | 6.8 | 6.3 | 5.8 | 5.3 | 4.9 | ¥.5 | 4.2 | 3.9 | 3.7
700 9.3 8.5 7.8 7.2 6.7 6.1 5.8 5.3 5.0
800 [12.1 | 11.1 |10.2 9.4 8.7 8.0 | 7.5 7.0 6.5
900 (15,3 | 14,1 |12.9 |12.0 }11.0 {10.2 9.5 8.8 | 8.2
1000 {18,9 | 17.4 [16.0 [1ik.7 |13.6 {12.6 [11.7 |10.8 |10.1

1.1" orifice 60° Be H,S0, Gauge

The gauge readings are not regorded., The mercury manometer readings,
which appear in the column "Chlor, Back Press. PSIG" on the daily
record sheets, refer to the off-gas pressure, as discussed below, and,
therefore, reflect the working of the HCl absorbers, rather than that
of the chlorinatori. Recent Krummrich plant insatructions call for a
chlorine feed rate of about 400 1lbs./hour for the first 4 hours, then
600-700 1lbs./hr., with water ¢ooling on the external circulation line.

If Aroclor should get back into the feed line, as a result of some
variation of pressure eonditions, it should be quickly purged, by
means of a short shot of chlorine, otherwise there may be local
overheating and
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VI. PROCESS IN DETAIL, contd.
Chlorination, contd.

severe corrosion around the gas inlet valve, There is a pressure
test branch on the off-gas line, with a connection to a mercury
manometer located near the chlorine control valve, so that the
operator can control the feed to give not more than 6" Hg pressure
in the off-gas line, i. e. he can keep within the limited capacity
of HC1l absorption equipment.

The temperatureSmust not exceed those set out in the table on page
Vi-5, above. After four hours, the circulation is started, and
samples are drawn from the ciroculation stream, at intervals of

2 hours, for tests of specific gravity, hold point, or softening
point, as set out in the table. (Test methods are detailed in
Seotion VIII, below).

If the chlorination is carried beyond about the 1162 level, the
product becomes first stiocky, then gummy, and finally solid (at
room temperature). The density of the scrubber liquor increases
much more rapidly during this chlorination to higher values, because
the efficiency of absorption in the chlorinator is less, and the
chlorine passes through into the scrubber, where it is absorbed by
the lighter Aroclor used for scrubbing.

Chlorination beyond 1162 was confined,as far as possible, to No. 1
shlorinator to prevent contiMImation of liquid Aroclors with solid
Aroclors.

As the required test limit is approached, the control tests are made
at shorter intervals, and when the correct end-point is reached, the
shlorine feed is stopped, the chlorinator vent line is opened, the
line to the HCl absorber closed, and the stream from the circulation
pump diverted to the aeration vessel CT-0750 (for Aroclors up to

and inocluding 1162). Aroclor 1168 went directly to the vacuum still,
the bottom outlet line from the chlorinators being heated with gas
flames, and formerly, when Aroclors containing more than 684 of
chlorine were made, chlorination would be carried to a hold point

of 185 to 195°0. in the main chlorinator, then the batch dropped to
the "chlorinator pot" CT-0808, for further chlorination, as indicated
in the table on page VI-5, above.
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VI. PROCESS IN DETAIL, contd.

Chlorination, contd.

Especial care is needed to prevent freezing during transfer of the
higher Aroclors.

Care must be taken that the chlorinator vent is open and free when
the chlorinator is being emptied, otheiwise the batoh may be con-
taminated with liquid sucked back from the scrubbing system, The
meroury manometer on the off-gas line will give an indication of any
drop- in pressure in the chlorinator.

Typical record sheets are given at the end of this section.

Chlorination beyond 688, i.e. for Aroclors 1169, 1170 and 1171 '

These products are no longer made, but the following description of
the former method of production may be of interest.

Chlorination was ocarried on in two stages, the first(in one of the
ordinary chlorinators as for Aroclor 1168, and the second stage in
the gas heated, agitated chlorinator CT-0808.

As the chlorinétion in the main chlorinator passed beyond the 1168
stage, oxtomul‘“gu flames on the chlorinator body on the
circulating lines were needed to keep the charge always 25°C., or
80, above the "hold" peint, and the chlorination was continued in
the No, 1 chlorinator to a hold point of 185-195°.

Towards the end of this stage, the gravity lines from No. 1
chlorinator to CT-0808 were checksd to make sure they were clear,
and -0808 chedited to make sure there was room in it, then at the
proper moment' the charge was dropped to -0808, and the external
flames kept on for about 5 minutes to drain the mainchlorinator
and the gravity lines. No. 1l chlorinator would not be recharged
until it was certain that the gas heated chlorinator would be empty
again in time to receive the next charge, partly because the same
sorubbing system served No. 1 chlorinator and the gas heated
chlorinator.
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VI. PROCESS IN DETAIL, contd.

Chlorination beyond 69, contd,

Chlorine was passed into CT-0B08,by way of a dip pipe,quickly enough
4o raise the hold point by abput 15-20°C. per hour, the charge
always being agitated and kept 25-50°C. above the hold point, until
the final test was attained ap set out on the table on page VI-5

for the different Aroclors. The heat of reaction would usually main-
tain the temperature even with the furnace doors open, and the gas
burners off. When the end polnt was reached, the burners would bc
put on to keep the charge molten, until 1t tould be run off inté
finished product packages, or into the distillation pots of the
solid Aroclor stills R-026 and 027, ¥esaribed in Section, XII, below.

The off-gases from the gas fired chlorinator went through inter-
ceptor CT-01258 to trap subliming material, and then through the
Aroolor scrubbers belonging to No. 1 chlorinator and so to the
HCl absorber. The interceptor was ocleaned after each second run,
the cleanings being put into ¢T-0808, °

Solid Aroclors

The gas fired chlorinator, CT-0808, and its ancillary vessels, have
been taken out, also the still R-026 etc., the flaker D-012, and the
mill, ML-045, The lean-to part of the building, which formerly
housed most of these units, i1s now mainly used as storage space

for full and empty drums.

Scrubbing of the Off-gas from the Chlorinators

In the early part of the chlorination, the off-gas,which leaves

the chlorinator, carries the saturation amount of diphenyl, or
light Aroclors, at about 150°C.; as the chlorination proceeds, there
is less of these materials in the vapour, but thers will be heavier
Aroclors, and as the chlorination approaches a high value, free
chlorine will begin to come over. ’

At the Anniston plant, the off-gas handling is simpler than at the
Krummrich plant, but it appears to be quite satisfactory. Usually
there are two ltaol oyclones in series for each Pair of chlorinators,
(see sketch).® The cyclones can be drained at intervals into open-
toppéd drums, and the material recycled.

*page VIi-Oa.
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Anpister, March, 1955
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VI. PROCESS IN DETAIL, contd.

Scrubbing of the Off-gas from the Chlorinators, contd.

At the Krummrioh plant the off-gases are scrubbed with a light Aroclor,
at a moderate temperature, to trap the volatilizing materials and any
unused chlorine, and to purify the HCl gas.

The scrubbing is done by passing the off-gas up one of the Raschig
columns CT-0759, -0760, -0761, 01014, or TW-0206, counter current
to a 'stream of light Aroclor cofrculated from one of the pump tanks
CT-0754, -0755, -0756, 0968, -01013, See the sketch on page 10a
Section VI. About a 3/4" stream of ligquid is used,

If diphenyl is picked up by the circulating liquid, then the density
of the liquid falls, but if heavy Aroclor, or chlorine, is absorbed,
the density rises, and the liquid may become too viscous for easy
pumping. The density, therefore, 1s tested at intervals, and if it
falls outside the limits 1.200 and 1.400 at 65°C. (more recently
the limits have been given as 1,325 - 1.450 at 65°C.), or if the
volume increases too much,a note is made of the volume of liquid in
the scrubber circulation tank, B sample is taken for specific
gravity test, and the liquor is dropped to chlorinator No. 1, and
the scrubbing system recharged with fresh crude Aroclor of medium
specific gravity. The weight of the discarded liquor is calculated,
and the % chlorine content read from the curve of specific gravity
vs, chlorine content on page I1I-15, see also pages VI-48 and 49.

The equivalent amount of diphenyl 1is calculated(assuming theoretiocal
chlorination), and the charge made up to the equivalent of a normal
ohlorination batch by tho adaitipn or fresh diphenyl. Pages VI-10b,c,d
give® a ready reckoner for the clloulation of the gross weight and

%he diphenyl equivalent of the liquor,

In rsdent years at the Krummrich plant the heavier Aroclors have not
been made, and the general tendency has been for the scrubber ligquor
to fall in density during. use.

The scrubbing liquor is not heatpd while in use, unless it becomes

too viscous., The gas leaving the scrubber passes through one of the
oyclones CT-01279, -01280, -0128} etc. and so into a main leading to
the HC1 absorbers,which are just outside the south wall of the building.
Any liquor collecting in the HCl main drains to a drum outdoors.
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VI. PROCESS IN DETAIL,

contd.

Dept., 246 Scrubber Liquor Diphenyl

(8-13-46)

VI - 10b
Process in
Detail

The table below lists the approximpte range of Sp. Gr. of Aroclors that

may be found in scrubber liguor.

In addition to the Sp. Gr. the equiva-

lent Aroclor as well as the pounds of solution per gallon is shown. The
top No* represents the total pounds of liquor and the lower figure re-
presents the equivalent pounds of diphenyl

in the scrubber liquor,

Sp. ar. at 65°C. 1200] 1225| 1250 1275 1300 |1.325 |1.350 {1,375(1.400
Bquivalent Aroclor| 1126] 1129 1152 1135] 1138 1140 1142 | 1145] 1147
Wt.Lb./U.S.0al. |10.00[10.21]10.42]10.63]10.84 [11.05[11.26 11.46]11.67
Scale on Approx.
Side No. of
Sheet US Gal.
Heel 3 730] T745| T760] 77T6| T91| 806| B822| 837| 852
oe 4 sho| 500] s17| 504| ugof 84| u77| 460 452
1 83 830 ou7| 865| 882] 900 917 935 ) N T
614] 601] 88} 573] 558| 550 s42i 523| 513
2 93 930] 9¥9] 97o| 988] 1009| 1028| 1048| 1065| 1086
688] 673 659| 642 626] 616| 607! 586] 574
103 m030| 1651 1075] 109%] 1118 1139 1161] I179] 1203
762 745{ 730f T11| 694 | 682| 672 649 635
4 113 1130 1153 1180 12001 1227 1250| 1274 | 1293] 1320
83| 817] 8o1| 780{ 762! T48! 737 712 696
5 123 1230| 1255] 1285| 1306] 1336| 1361| 1387 L407] 1437
910| 889| 872 849| 830! 814 8o2| 775| 757
6 133 1330] 1357| 1390 1¥12| 1uus| 1872] 1500| 15211 1554
o84] o961| o#3| 918 898| B880| 8e7| 838| 818
7 143 1430| 1459] 1495] 1518 15541 1583| 1613| 1635] 1671
1058] 1033] 1014! 987| 966] 946| 932| 901| 879
8 153 1530] 1561 1600| 1624 1663 169%| 1726 1749 1788
1132] 1105| 1085] 1056{ 1034| 1012 997| 964 940
9 163 1630 1663 1705] 1730] 1772 1805| 1839 1863] 1905
1206§ 1177 1156| 1125| 1102| 1078| 1062} 1027 1001
10 173 | 1720| 1765] 1810[ 1836 1881 19181 1952 1977|2022
1280| 1249] 1227] 119%| 1170 11¥4] 1127]| 1090| 1062
11 183 1830| 1867 1915] 19%2[ 1990]| 2027 | 2065| 2091] 2139
1354 1321 1298 1263| 1238| 1210] 1192 1153] 1123
12 193 1930| 1969| 2020 2048| 2099 | 2138| 2178| 2205 2256 |
1428| 1393| 1369| 1332| 1306| 1276] 1257| 1216 1184
# on each panel
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Dept. 246 Scrubber Liquor Diphenyl, contd. (8-13-46)

13 203 | 2030 |2071 | 2125 [ 2154 | 2208 [2249 |2291 | 2319 | 2373
1502 | 1465 | 1440 | 1401 | 1374 1342 | 1322 | 1279 | 1245

1 213 2130 [2173 | 2230 | 2260 | 2317 {2360 | 240k | 2433 | 2490
1576 | 1537 [ 1511 | 1470 | 1442 {6408 | 1387 | 1342 | 1306

1 223 | 2230 | 2275 | 2335 | 2366 | 2426 [2W71 | 2517 | 2547 | 2607
5 1650 |1609 | 1582 | 1539 | 1510 | 1474 | 1452 | 1405 | 1367
16 23 2330 | 2377 | 244¢ | 2472 | 2535 [2582 [ 2630 | 2661 | 2724
3 | a72n 1681 [ 1653 | 1608 | 1578 | 1540 | 1517 | 1468 | 1428

) 243 | 240 [2¥79 2545 [ 2578 | 264k [ 2693 | 2743 | 2775 | 2BH1
7 1798 | 1753 | 1724 | 1677 | 1646 | 1606 | 1582 | 1531 | 1489
18 2 2530 {2581 | 2650 | 2684 | 2753 [ 2804 | 2856 | 2889 | 2958
53 1872 1825 | 1795 [ 1746 | 1714 1672 | 1647 | 1594 | 1550

1 263 2630 2683 | 2755 | 2790 | 2862 [2915 | 2969 | 3003 | 3075
9 1946 | 1897 | 1866 | 1815 | 1782 11738 |1712 | 1657 | 1611
20 273 | 2770 [2785 | 2866 [ 2896 [2971 [3026 | 3082 | 3117 [ 3192
7 2020 1323 1937 | 1884 [ 1850 | 1804 | 1777 { 1720 | 1672
= 283 | 250 |2 2965 | 3002 | 3080 | 3137 | 3195 | 3231 | 3309
2094 |2041 | 2008 | 1953 | 1918 [1870 | 1842 | 1783 | 1733

22 295 | 2920 2989 [ 3070 | 3108 | 3189 | 3248 | 3308 | 3345 | 382
9 2168 |2113 | 2079 | 2022 | 1986 |1936 [1907 | 1846 | 1794

23 303 3030 | 3091 | 3175 | 321% | 3298 | 3359 | 3421 3459 | 3543
2242 [2185 | 2150 | 2091 | 2054 | 2002 | 1972 | 2909 | 2855
oh 313 3130 [ 3193 [ 3280 | 3320 | 3407 | 3470 | 353% | 3573 | 3660
2316 | 2257 | 2221 | 2160 | 2122 {2068 | 2037 | 1972 | 1916

2 523 | 5230 [9295 358%’ 3%26 | 3516 | 3581 | 3647 | 3687 | 3777
2390 |2329 | 2292 | 2229 | 2190 | 2134 [ 2102 | 2035 | 1977

26 333 3330 |3397 | 3490 | 3532 | 3625 | 3692 [ 3760 [ 3801 | 3804
2464 | 2401 | 2363 | 2298 | 2258 | 2200 | 2167 | 2098 | 2038

2 343 3430 | 3499 | 3595 | 3638 [ 3734 | 3803 | 3873 | 3915 [ ko011
7 2538 | 2473 | 2834 | 2367 | 2326 | 2266 | 2232 | 2161 | 2099
28 353 | 2220 |3601 [ 3700 | 57A¥ [ 3843 [3914 | 5986 [ 4029 | 4128
2612 | 2525 | 2505 | 2436 | 2394 | 2332 | 2297 | 2224 | 2160

2 6 3630 | 3703 | 3805 | 3850 | 3952 | 4025 [ 4099 | 4143 [ 4245
i %3 | 2686 |2597 | 2576 | 2505 | 2462 | 2398 | 2362 | 2287 | 2221
o 3730 | 3808 | 3910 | 3956 | 8061 | 4138 | 4212 | 4257 | 4362
2 313 | 2760 | 2669 | 2647 | 2574 | 2530 | 2464 | 2827 | 2350 | 2282
31 583 | 2820 [3907 4015 | Bo62 [ B170 |kaky | 4325 | 6371 | Wh7g
2834 |2741 | 2718 | 2643 | 2598 | 2530 | 2492 | 2413 | 2343
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Dept.246 Scrubber Liquor Diphenyl (8-13-46), contd.
3930 4009 | 4120 | 4168 | 4279 | 4358 [ 4438 | 4485 | 4596
32 395 | 2908 2813 | 2789 | 2712 | 2666 | 2596 | 2557 | 2476 | 2ok
4 4030 | 4111 | 4225 | k274 [ 4388 | 4469 | 4551 | 4599 | 4713
33 03 | 2982 2885 | 2860 | 2781 | 2734 | 2662 | 2622 | 2539 | 2465
R 4 4130 4213 | 4330 | 4380 | 4497 | 4580 | 4664 | 4713 | 4830
> 13 | 3056 2957 ﬁ%é; 2850 | 2802 | 2728 | 2687 | 2602 | 2526
4230| 4315 ARLE 4006 | B691 %777 | 3827 | 3907
25 423 | 3130| 3029 | 3002 | 2919 | 2870 | 2794 | 2752 | 2665 | 2587
N §330| ¥B17 | 4550 | ¥592 | 4715 | ¥802 | 4890 | 4941 | 5064
36 33 | 3204 3101 | 3073 | 2988 | 2938 | 2860 | 2817 | 2728 | 2648
1 44301 ¥519 | 4645 [ 4698 [ 4824 14913 | 5003 | 5055 | 5181
37 3 | 3278] 3173 | 3144 | 3057 | 3006 | 2926 | 2882 | 2791 | 2709
o N 1530 4621 | 750 | ¥BO% | 4933 | 5028 | 5118 [ B150 5538
4 53 3352 | 3245 | 32 3126 | 3074 | 2992 | 2947 | 2854 | 2770
wes | ¥630[ k723 [ 4855 [ 910 | 5042 [ 5135 | 5229 | 5283 | 5415
e 2 | s426| 3317 | 3286 | 3195 | 3142 | 3058 | 3012 | 2917 | 2831
y . 4730 4825 | 4960 | 5016 | 5151 | 5248 | 5342 [ 5357 1 5553
° 73 | 3500| 3389 | 3357 | 3264 | 3210 | 3124 | 3077 | 2980 | 2892
M 48 4830| 4927 | 5065 | 5122 [ 5260 | 5357 | 5455 | 5511 | 5649
1 > | 3574 3461 | 3428 | 3333 | 3278 | 3100 | 3142 | 3043 | 2953
4 R 4930( 5029 | 5170 | 5228 | 5369 | 5468 | 55681 5625 | 5766
2 93 | 2648| 3533 | 3499 | 3402 | 3346 | 3256 | 3207 | 3106 | 3014
4 03 | 5930| 513115275 | 5334 | 5478 | 5579 [5681 | 5739 | 5883
> 59 | 3722| 3605 3570 L 371 | 3434 | 3322 3272 | 516 | 3065
44 1 5130 5233 | 53 5440 [ 5587 | 5690 | 5794 | 5853 | 6000
513 | 3796| 3677 | 3641 { 3540 | 3482 | 3388 | 3337 | 3232 | 3126
3 23 5230| 5335 | 5485 | 5546 | 5696 | 5801 | 5907 | 5967 | 6117
5 5 3870+ 3749 | 3712 | 3609 | 3550 | 3454 | 3402 | 3295 | 3187
46 5330] 5437 | 5590 | 5652 | 5805 | 5912 | 6020 | 6051 | 6234
533 | 3quu| 3821 | 3783 | 3678 | 3618 | 3520 [ 3467 | 3358 | 3018
' 43 | 5420] 5539 ['5695 | 5758 | 5914 [ 6023 | 6133 | 6195 | 6351
Y 5 4028| 3893 | 3854 | 3747 | 3686 | 3586 | 3532 | 3421 | 3309
28 5530| 5641 | 5800 | 5864 | 6023 | 6134 | 6246 | 6309 | 6168
53 | ho92| 3965 | 3925 | 3816 | 3754 | 3652 | 3507 | 3484 | 3370
N 65 | 5620( 5743|5905 [5970 | 6132 | 6als [6359 | 6423 | 6585
9 593 | 4166| 5037 | 3996 | 3885 | 3822 | 3718 | 3662 | 3547 | 2431
5730 5845 6010 | 6076 | 6241 | 6356 | 6472 | 6537 | 6702
50 573 | %oko| b109| 4067 | 3954 | 3890 | 3784 | 3727 | 3610 | 3492
8 5830| 5947 | 6115 | 6182 | 6350 | 6467 | 6585 | 6651 | 6819
51 583 | h314| 4181 | 4138 | 4023 | 3958 | 3850 | 3792 | 3673 | 3553
N 5930| GOUY | 6220 | 6288 | 6459 | 6578 | 6698 | 6765 | 6936
52 592 | 4x88| w253 | u209 | 4092 | 4026.| 3916 | 3857 | 3736 | 3614
60 6030 6151 | 6325 | 6394 | 6568 | 6689 | 6811 | 6879 | 7053
53 > | unga| w325 | 4280 | 4161 | 4094 | 3082 | 3922 3799 | 3675
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VI. PROCESS IN DETAIL, contd.

HC1 absorption.

The Aroclor department at the Krummrich plant had a set of Silica
tourills and a Tantalum unit, used, more or lese, in parallel. The
feed of city water was hand controlled, through a Rotameter, to give
20.2°Bé acid measured at 65°C.

The tourills were cooled by being sprinkled externally with well
water, and the Tantalum unit had well water through its jacket.

(as 18 sometimes passed to another department, and at other timee,

gas 18 received from other departments, for absorption in the Aroclor
department units. The operation of the chlorinators has to be regu-
lated to some extent to suit the capacity of the various recovery

units, and close cooperation is needed between the different departmenta.

The tourills on the HC1l off-gas line have heen taken out, and a
second tantalum-Karbate unit, TW-0312, installed alongside. the

old one., The HC1l treatment vessels are of Haveg, and the store
tank for finished acid is rubber-lined steel.

About 50 1bs, of Cliffchar carbon are used for 3000 U, S. gallons of
acid, agitated by air for half an hour (off-gas to a drowning tower)
then left 24 hours, or more, to settle, and the clear acid decanted,
by means of a Karbate pump, to finished product storage. The treat-
ment tanks are cleaned out to the sewer about once a menth, and the
system is working surprisingly well. A project has been set up,
however, to install a small clean-up filter for the settled acid. The
old Haveg sand filter has been taken out; it had cracked, and the acid-
soaked Haveg could not be cemented. The various vessels have Pneumer-
aator depth gauges, with the indicators in a tall glass-fronted cup-
board,

Off-gas Treatment at Anniston (March 1355)

At Anniston, the gas streams, from all the cyclones on the chlorinator
exits, combine into a header leading to a coke tower 4#'0" diameter,
7'6" high. A little organic matter lodges in the tower, but there is
no trouble due to the presence of organic matter in the absorption
unit which follows. In particular, a rubber-lined store tank for
muriatic acid gave good service and was taken out for repalrs cnly
after 18 years, The coke tower 18 outdoors, at the end of a lorg out-
door header, and the gas is quite cold by the time it arrives a%
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VI. PROCESS IN DETAIL, contd.

Off-gas Treatment at Anniston, contd.

the tower. The coke 1n the tower is in about fist-sized lumps,
and it i1s renewed about once a year,

The HCl absorber now in use at Anniston is a Karbate unit, somewhat
modified since first installed. It has a vertical tubular Karbate
heat exchanger-contactor, followed by & Karbate tail-gas scrubber,
packed with 1" porcelain Raschig rings. The gas goes down the
tubular unit, then up the tall-gas unit. The water enters the top
of the tail-gas unit, then flows through a seal bend to the tcp

of the tubular unit, down the unit, concurrently with the gas, and
so to the catch tank,

There is a Brown ratio controller, which automatically proportions
the flow of feed water to the flow of HCl. It 1s manually pre-set
to give about 20.8°Bé¢, which leaves a little in hand, above *he
strength desired,

When the absorption unit was first installed, it had provision for
resycling the solution through the heat-exchanger section, so that the
tubes would still be properly wetted when the flow of gas, (and conse-
quently the feed of fresh water), was very low. The unit was designed
for 2500 1bs, HCl per hour, and below about one quarter load, the
wetting was inefficient without recycling. However, when the re-
cycling pump failed, 1t was not replaced, though the exit of the

unit smokes somewhat at low loads.

Some of the muriatic acid made is sold without further treatment,
but some is treated wish carbon, to give the "food grade" quAlity.
For this treatment there is a rubber-lined pre-coat tank, a rubber
lined treatment tank, an Adams filter with 18 tubes, a Karbate Wil-
fley pump, and various rubber-lined store tanks, Saran lining has
not been so satisfactory. 10 to 15 pounds of Celite are suspended
in muriatio acid (or in water) in the pre-coat tank, pumped on to
the tubes in the filter, then the carbon~treated acid is pumped in
without interrupting the flow, so that the Celite does not drop off
the tubes,

Any acid produced in excess of requirements 1s put, untreated, to
the sewer, by way of a limestone pit, which also takes the spent

carbon. ,
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VI. PROCESS IN DETAIL, contd.

Changing from One Aroclor to Another.

The crude Aroclors fall into four main groups: --

1. Liquid Aroclors from Diphenyl (1142 to 1162)

.

2, Solid Aroclors from Diphenyl (1168, and formerly 1169 to 1171)
3. Aroclor from crude or distilled high boilers (5060)

4, Aroclors from mixtures of diphenyl and highboilers,

(2265 and 4065), and in addition the material from the

scrubbers on the off-gas has to be worked up through

the chlorinators. It may contain some products derived from

highboilers.
In changing to 5060 from any of the other Aroclors, it 1s necessary
to give the chlorinator two (or more) successive washes with distilled
high boilers, using 2,000 lbs. each time, and circulating the{hot)
material for 10 - 12 hours each time to give thorough washing of the
omtalyst. The first washing can be re-used several times, then used
for meking 2265 or 4065. The second washing, if its density indi-
cates less than 0.3% chlorine content, can be used for making 5060.
Washing should be continued down to the 0.3% chlorine level. Rinsing
1s not thought necessary at other changes.

See also the comments on page VI-25,

Air-blowing of Chlorinator Charges.

At the Krummrich plant, the crude Aroclors are air-hlews for % hours
in CT-0750 or CT-02086, both of which are.vertical cylindrical steel
vessels with dish bottom and flanged covers. They have steam colils
for maintaining the temperature of the charge, by hand control, and
"gpargers" for dry ailr from the "lLectro-dryer." The off-gases are
simply vented by wide Haveg stacks to the open alr above the roof
of the building. At Anniston there are 3 air-blowing vesaels, and
the vent stacks are off-set from the air-blowing vessels in two
cases,so that nothing can drip back from them into the charges.

The blowing vessel at the Krummpich plant is large enough to contain
3 chlorinator batches at one time, and it may be necessary to put
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VI. PROCESS IN DETAIL, contd.

Air-bléning of Chlorinator charges, contd.

anblown charges on top of blown material, in which case the air-
blowing must be repeated., The steam coils are not used during the
air-blowing of Aroclors up to and including 1148, but the higher
Aroclors need temperatures of 140°C., or more, depending on their
softening points, 80 psig steam 18 used in the coils for 2565

and %065, but 200 psig was needed for 1168 and 5060.

A sufficient flow of air is used to cause the contents of the
blowing tank to "roll". A flidlering of the needle of the pressure
gauge on the air-inlet line will indicate that air is bubbling into
the vessel.

Arcclor 2565 is not distilled, but is sampled in the air-blowing

vessel, checked for acid humber and softening point, and if correct,

is dropped directly into cana for sale.

Distillation

There are two vacuum stills for Aroclors at the Krummei ch plant,

both being vertical steel cylinders 6'0" I.D., with bulged tops and

bottoms, as detailed in section XII below. S-043 1s 5'6" deep on

the straight side, and S8-062 1s 11'-10",

Bach still has the following fittinge: --

1. An external heating coil, set in a gas-fired furnace.

2. A submerged pump tgmcirculato the charge through the coil and
back to the still. The pump shaft has & water-cooled stuffing
box, and there 1s an indicating ammeter on the driving motor.

3+ An inlet with sight-feed coupling, for charges from the air-
blowing vessels CT-0750 and ¢T-02086,

4, An inlet from the chlorinators, normally blanked off.

5. A hand hole with a screw cap, for charging hydrated lime,
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VI. PROCESS IN DETAIL, contd.

Distillation, contd.

6. {Formerly) Emergency lines to and from Aroclor store vessel CT-OT49.
7. A Manlid low down on the side wall, for maintenance work.

8. A thermo-recorder well through the side wall, about 7' below
the rim of S-062 (disused).

9. A bottom outlet which will drain the atill.

10, An outlet which will leave in a "heel" of about 80 U.S. gallons,
Just filling the bottom dish of the still. These outlets are
equipped for gas heating.

11. A vapour outlet, to one of the condensers CT-0770 and 01378. The
vapour duct has a dial vacuwm gauge, a mercury manometer, and
a thermo-recorder well. Eagh duct has a spray separator (differ-
ent in each case as detailed in Section XII below.)

The condensing systems have only monel exposed on the descending sides,
At the Krummrich plant, the condenser is cooled - by distilled water,
which is allowed to boil off into heat exchangers CT-083 and 01491;

the condensate from the exchangers returning to the Aroclor condensersby
way of one of the buffer tanks CT-0766 and -01396. Wastage of the
distilled water is made up by bleeding steam into the system at a
convenient time.  Porterdy,! fort the higher boiling Arocloprs the
distilled water was replaced by Aroclor 1242, circulated through the
same system by pump P-0595. Each buffer tank has an internal coil

for water and steam. The whole system, whether used in water or

in Aroclor is at atmospheric pressure, though it was deaigned to be
worked, 1f necessary, as a closed system under pressure.

The Aroclor circulation system was out of use in 1955, because higher
Aroclors were no longer being made at the Krummrich plant.

The Aroclor condensers lead to the vacuum receivers CT-0771, -01377,
which have the usual fittings, including a connection to the 3-stage
vacuum jets MSC-0760, -01392, -01685 by way of the coke scrubbers
CT-0753 and -01396.
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VI. PROCESS IN DETAIL, contd.

Distillation, contd.

Although still S-062 at the Krummrich plant is about twice as deep
as S-O43, it is given only the seme charge (about 10,000 pounds) of
¢rude Aroclor., The greater depth of S-062 was designed only to glve
more disengagement space for the vapour., See the comments on this
feature under item S-043 in Section XII below., The charge 1s sucked
to either still, or is pumped by P-0580 from the air-blowing vessel
CT-0750, then two cocks on the transfer line are closed, to prevent
leakage of crude material into the still during the distillation.

The internal pump in the still 1s started, if i1t 1s not already
running, and 50 1bs. of lime, (formerly 30 lbs.), hoisted in bags

to the operating platform, are added through the charging nozzlie

on the cover of the still. The amount of lime may be increased, up
to 100 1bs,, if the crude Aroclor is believed to contain an unusually
large amount of HCl.

The vent on the still is closed, and the vacuum Jet started to
reduce the pressure in the still to 7 mm (or less) Hg:. absolute
pressure.

The pilot lights, and a low flame, are usually kept going in the
gas furnace between batches, and when the charge 1s seen to be
circulating correctly, the main burners are adjusted tc give a
temperature rise of about 20°C. in the material as it passes
through the heating coil. The operator has a table of gas pres-
sures at the burners, corresponding to different operating re-
quirements, but he must also use judgment in controlling the
distillation. The higher Aroclors require considerably more gas.
Cooling of the condenser 1s not started until the distillation has
well commenced, because over-cooling of the first distillate might
cause blockage with frozen, or very viscous, material. Judgmen*®

48 required throughout the distillation, to give sufficlent cooling
without cooling too far, and the rate of distillation is limited
8o that dark material is not entrained into the distillate. The
whole distillate goes into one receiver, no cuts being attempted
unless the distillate is seen to be off colour for a time. Typilcal
record charts are given at the end of this section.
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Distillation, contd.

The end of the distillation is pignalled by a quicker rise in
temperature of the material (at a steady pressure, around 6 mm Hg.
absolute), and by a greater temperature "spread" between the cotl
inlet and outlet, or between the coil inlet and the vapour outlet
from the still; about a 40°C. spread through the coil is taken as
an indiocation to stop., Any darkening of the distillate stream would
also be an indication,

Mr. Pemberton, reporting on his visit to Anniston in 1950, mentioned
a colour standard, which the operator may use toc check the colours
of samples of distillate drawn from the sampler between the con-
denser and the recelver.

Distillation should in any case be stopped before the volume of
bottoms has dropped to a point at which the internal pump will be
"starved". This is liable to hsppen with the first batch in a
clean still. If the bottoms begome too viscous, the pump will
"kick out”, and the furnace coi]l will become overheated, and either
damaged, ora least blocked with coke. If the ammeter indicates
overloading, some light Aroclor should be put into the still to
prevent trouble.

The internal pump is left running, but the gas flames are cut down

to a point just sufficient to keep the "heel" of residue hot enough
to circulate freely without coking in the coll; while there 18 any
heel in the still, the internal pump must be kept running (there is
an alarm which sounds ™1f the pump shaft stops), and the gas burners
kept on their low setting. Mismanagement at this stage may cause

a freeze-up of the whole system, or may cause coking in the coil,

It 1is important, also, so to arrange the work, that there will de

a fresh charge waiting to go in on top of the heel, so that the
residue in the still is immediately diluted with more mobile material.

After about four batches, more or less, depending on circumstarces,

the bottoma are drailned off through the upper drain cpening, leaving

a heel of about 80 U.S. gallonsin the still. To stop the distillation,
a little air is admitted to the still.

MONS 046038



VI - 18
Process 1in
Detal1l

VI. PROCESS IN DETAIL, contd.

Distlllation, contd.

The outlet cock is heated, in good time, with a gas flame, a little
air sucked 1n through the cock to make sure the way is clear, then
air is let into the system by way of the vent cock on the receiver,
and the residue 18 run out into open-topped cans. The residue is
very hot, and givesoff an irritating vapour, so the cans are placed
on small wheeled trucks, under a canopy with a good exhaust system.
Some little of the residue 18 run into packages for sale as Montar,
but the greater amount 1is allowed to go solid in the g¢pen-topped
cans, then broken-out, and thrown away. If the material 1s not to
be sold, the cooling may be hastened in some cases by using a fine
mist of water from a distance ¢f about 15 feet, to cause the upper
layer of the material to freeze. Some discretion, however, is
needed in doing this, because if the water sinks into the hot material,
it will vaporise explosively. For this reason, the water spray 1s
not. used for residues from 1242, or 1248, which have a lower densi‘y.

It is not even used for residugs from 1254, 1260 or 1262, unless the
batoh has been well worked down in the still (temperature spread in
the coil at least 35°C.). If water is not used, the drums are
1lightly covered during cooling.

As already mentioned, the still should be recharged without delay,
to thin out the residue left in it. While the new charge 18 circu-
lating, but the furnace burners are on the idle setting, the thermo
couples at the inlet and outlet of the coil should show the same
temperature -~ this checks them one again#t the other, so tha% the
temperature "spreads’~observed during the distillation will be
dependable even i1f the readings are not correct in an absolute
sense.

If the still is completely drained, through the lower discharge zock,
so that the pump circulation must stop, the heating coil must be
sucked empty, ¥Ib Tacilitate this, two cocks have been installed on
the highest part of the circult with a 1" branch with cock and screw
cap between them. With this arrangement, air can be pulled into

the still in either direction along the pump circuit.
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VI, PROCESS IN DETAIL, contd.

Distillation, contd.

The shallower still, 8-043, is being worked semi-continuocusly at
the Krummrich plant, but there is very little to add to the des-
eription of continuous working, as given in my report of March 29,
1955% on the Anniston visit., The material is continuously moved
from-the air-blowing vessel to the still by the vacuum in the still.
A sight glass has been necessary in the cover of the still receiver.
A feature worthy of note is that the intake of each of the sub-
merged pumps in the stills has been fitted with a shallow basket,
about 10" diameter, 24" deep, of steel plate, with 4" round per-
forations set nearly as closely as possible over the whole surface.
The purpose of this is to trap stones etc. which might get in with
the lime. The pumps are still of the 2" delivery size, and the
furnace coils are of 2" pipe, It is doubted if the Anniston 3"
colls offer more surface, becguse, of course, the turns of the 2"
colls can be at closer pitch, The furnace setting with a central
steel dummy would appear to be better than that with theé central
fire-brick dummy, because it will retain less heat. The gas
burners are interlocked, to shut off if the pump shaft stops, but
it is suggested that a more rational arrangement would be to have
the stoppage worked from an orifice plate, in the circulation line,
and so set as to cut off the gas as soon as the flow fell below a
certain laevel., This could be better since it would shut down the
gas if, for example, the circulation line should become partly
blocked.

The stills at the Xrummrich plant are worked at the highest
available vacuum., A_small operating trick 1s mentioned. As a
still batch approaches the end, as judged by the temperature
"spread" between the inlet and outlet of the coil, the burners
should not be cut back until the end point 1s reached . If they are,
then the temperature spread falls correspondingly, and there is
risk of working the bottoms too far, in an attempt to attain this
specified spread, and the bottoms may become too thick to tap
easily. The last receiver-full, when the bottoms of a continuous
run are being worked down, will be rather heavier Aroclor, and
will need blending off into the bulk of distillate.

# See also pages VI-20- of the present report.
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VI. PROCESS IN DETAIL, contd.

Distillation, contd.

At Anniston there are two vacuum stills, each of the shallower
type, 6'0" in dlameter, 5'-6" deep on the straight side, like
S-043 at the Krummrich plant, and the heating and condensing
arrangements are generally similar to those at the Krwwrich

plant (vertical monel condensers, cooled only by recycled distilled
water).

The submerged pumps now used in the stills are Taber pumps with 3"
outlets, and the furnace coils are of 3" piping, nine turns at 5"
pitch, 24" diameter, to centres. Each coill stands on four shorrt
legs on the bottom of the furnace, and there are short steel
distance pleces welded between the turns of coill at four points

on the circumference (see sketch).* Each furnace 1s brick lined
and has a central hollow cylindrical steel core to confine the flue
gases, Stainless steel gives better service as the core. Each
furnace has four burners for natural gas, directed horizontally

and tangentially, just below the lowest turn of coil, the four
burners being equally spaced around the circumference. The furnace
is set as close as is possible to the still body, without hindering
removal of the still cover; the stream of Aroclor from the sub-
merged pump in the still goes by a short horizontal pipe to the
bottom of the coil, upwards through the coil, then back to the still,
by a pipe projecting Jjust through the cover. The lowest turn of
the coil 1s the only part which burns out.

The bearings on the shafts of the submerged pumps gave a lot of
trouble, and various changes were tried. Finally the master
mechanic suggested trying thinner shafts (11"), and these give
trouble-free service for a year, or so, before the bearirgs needi
attention.

The bearings are lubricated by Aroclor fed back from the pump
stream, (see sketch).

Note Newport's use of a wuniversal coupling on the pump shaft.

From the still cover, the vapour rises about 12'0" in 12" pipe,
then turns downwards through a tubular condenser, 7'0" long, by
about 10" 0.D., set vertically. From the bottom of the condenser,
the distillate goes by a sloping jacketed line to a sight glass.
(see sketch).* '

* page VI - 20a. ' MONS 046041
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VI. PROCESS IN DETAIL, contd.

Distillation, contd.

The 12' pipe from the still cover is of steel, but beyond that point
only monel 1s used.

The cooling water for the condenser is distilled water coming from
a vented head tank high in the building. The water enters the
bottom of the condenser shell by a 11" valve bye-passed by a A"
line having a " valve for fine control. The water, (and/or steam),
leaving the top of the shell, returns to the head tank by way of

a heat exchanger which can cool or heat the return stream, as
required. Any make-up water required for the circulating stream,

is supplied by bleeding steam into the stream just before the heat
exchanger,

The water circulation system had been planned to work under pressure,
with & pop valve on the head tank to relieve excess pressure, but

it has been found more convenient to run it under atmoapheric
pressure, Even so, some skill is required to get proper zondensatior
of the Aroclor without cooling so far as to freeze the heavier Aro-
clors in the condensers.

Each of the two vacuum still receivers at the Annistcn plant has

a sight glass in the cover, through which the cperator, by using

a flash lamp, can see the level of liquid., Tre condensa%te can be
run off to drums under a draught hood, or it may be rua to a Blackmer
pump,’ on the ground floor, about 11'0" below the bottom of the
receiver. This pump moves the distiliate to the treatment tank, or
elsewhere as required, and it will work, though not very well, with
the receiver under full vacuum, The pump and connections are steam
traced, and the same pump serves the receivers cof both etills.

By using this pump without stopping the still, it is possible to
work the still in a semi-continucus manner, instead of purely batch-
wise, 80 & level controller has been fitted through the coever of
each still,. and the crude Aroclor is fed, by steam jacketed lines,
continuously into the 8still, keeping the level in the still at about
55" outage. The level controller is of the differential tubbling
type. The arrangement is working very well, and distillation can
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V1. PROCESS IN DETAIL, contd.

Distillation, contd.

be continued until theequivalent of up to 13 normal batches has
been distllled, before the acgumulation of bottoms begins to
cause darkening of the distillate stream,

The feed 1s then stopped, and the bottoms distilled down until
the distillate stream becomes too dark for blending, then the
still 1s tapped to open-ended drums under a draught canocpy.

The open-ended drums,into which the still bottoms are tapped,

are placed on the ground floor, under a steel canopy, about

810" diameter, coming down to about 3'0" from the ground, and
connected to a powerful exhaust fan. There 1s a canopy under
each of the two stills, and smaller canopies at the various drum-
filling points.

Naturally, 1t is not always possible to contlnue for the equi-
valent of 13 batohes, because the manufacturing programme may
have to be changed before that. The semi-continuous working
saves time and labour in tapping and recharging, and it probably
permits better recovery of distillate from the bottoms.

The dosage of lime, per equivalent still batch, varies with the
grade of Aroclor being worked. Aroclors 1242, 1248, 1250 and
1260 take 30 1lbs. per "batch", and the same amount 1s probably
right for 1262 (not recently worked at Anniston). 4465 takes 57
1bs, and so does 5442 (rarely worked). 5460 takes 100 lbs,, this
high amount being found to improve the colour.

If ‘semi-continuous working is planned, lime 1s added in ratic -~

the total amount of Aroclor it is intended to work, fthe whole ~¢

the lime being added at the start. Thus for 13 batch equivalen's
of 1260, the amount would be 390 1lbs. corresponding to 13 batches
at 30 lbs. each.

At one time it was thought best to run the stills at as gcod a
vacuum as could be obtained with the four-stage jet, but at

MONS 046044



Vi - 25
Proccess in
Detail

VI. PROCESS IN DETAIL, contd.

Distillation, contd.

Anniston 1t has been found better, and more economical in sgteam,
to use only a two-stage jet for some of the Aroclors, for example: ~-

Aroclor m.m. Hg in the receivers recommended
1260 30

1250 ‘30

1242 30

1248 (probably) 30

1268 3-5

bu65 3-5

5442 3-5

5460 3-5

Compare the figures reported April 1952 by Mr. Harden for Anniston
20 m, m. in the recefVers for liquid Aroclors, and 10 m. m, for 5460.

The temperature "spread" between the inlet and outlet of the heating
coil, of course, determines the heat input to the still, for any given
rate of pumping. Under the present conditions at Anniston,the spread
is about 8 to 12°C., widening towards the end of a run. For the
continuous working,the spread usually runs between 8 and 10°C.
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Vi. PROCESS IN DETAIL, contd.

Distillation of Solid Aroclors.

See also Lyles, Soffranko and Bgcker, November 1947, pages 61-and 97-.

In spite of its high melting point, when Aroclor 1268 was made, the
distillation was done in the ordinary vacuum stills, as with tne lower
Arcclors, but with greater precautions against freezing in the pipe
lines etc.

1169, 1170 and 1171, as formerly made, were kept hot in the gas fired
chlorinator CT-0808, and drawn ¢ff in portions into retort pots R-N2€,
and 027. The pots were placed in turn, on a rail cart, on a weigh'ng
scale, under the bottom outlet of the chlorinator, the outlet 1lire
heated with a gas flame, 30 lbs, of lime put in the pot, and about
500 1bs. (600 lbs. in 1947) of the hot Aroclor added, a (vented) 1td
clamped on with C clamps, then the pot moved to a spot under a crare
for hoisting into position on one of the two furnaces. A thermocoupie
was inserted through the cover of the retort. Each retort pot was
equipped with a channel about half-way up the inside wall, to colliect
Aroclor, which distilled up on to the upper part of the wall. A pipe
sonnection from this channel, into the pan of the flaker D-0l2, was
made after the pot was in position,

The pots were gas heated, & pre.run cut being diverted to a drum, #
then the main cut taken to the flaker pan, then a finishing cut, tc
the drum again (judged on oolour). The tops and tails were recycled
partly to the succeeding batch in the still, and partly back %o the
chlorinator, and the main cut was flaked, the flaking roll being
warmed at first with low pressure steam, but later as the system
warmed up, the drum was cooled with water, The flaked material was
moved by a conveyor and an elevator L-031 to a finished product
hopper. The adjustment of the knife had to be varied as the tempera.-
ture of the roll altered, and the flaker tray was heated by gas
flames.

The end of the distillation/?%ﬁioated by the evolution of a little
fume caused by decomposition. The whole system was served by an
exhaust fan with cyclone separators. The retorts were removed t> a
concrete slab, sprayed with water to cool them, then they were
cleaned for re-use.

*see sketch, page VI-24a.
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VI. PROCESS IN DETAIL, contd.

Distillation of Solid Aroclors, contd.

There were spare retorts,so that the residues could be cleaned
out without delaying the operation.

The finished product in the hopper would be mixed by recycling it
round the elevator, then sampled for the control lab. When
approved, 1t would be run off to barrels for sale, or for trans-
fer to the mill ML-O45, by means of an electric hoist. The mill
required a steady feed of "dry-ice" to keep the product cold
enough to be brittle and not sticky.

A white operator, with a coloured operator to clean the pcts, :zould
distill 5 pot fulls in an 8-hour shift.

Change from one Aroclor to another.

See also page VIi-13.

In changing from 1268 to any of the other Aroclors, it is necessary
to drain the still and the receivers, then to put in a 2000 lb.
charge of one of the lower Aroclors, and distlll it through to clear
the system. The distillate is retained for chlorination to 1168,

and the still is drained again to drums, lnspected, and, if necessary
cleaned by hand.

Apart from this, at the Krummrich plant, the heel now 1s usually
left in the still, even if a different Aroclor 1s to be diastilied,
the first two chlorinations being carried Just a little further, if
a heavy Aroclor 18 to be charged on the bottoms from a light Arcclcr,
and vice versa, as set out in the following table on page VI-26,

In batch working, Anniston prefer to work the still down %o a very
low level, and drain off the bottoms, whenever a change 1s to te
made to a different Aroclor, and in any case, to drain the still
after every 5th run of 1254 or 1260, and after 2nd run of 5460.
Before a long stoppage, the still and coil are rinsed through with
about 50 gallons of 1154, mainly to clean the coil.

Beyond this, no rinsing of the still is ordinarily consldered
necessary at either plant, and there 18 no cleaning of the air-
blowing tank.
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Changing from One Aroclor to Another, contd,
AROCLOR TO BE MADE: 1142 @ 1148 1154 : 1160 : 1162
Hee: remaining Specific Gravity to be attained
rom
1142 usual + 0,003 + 0.002 | + 0,003 +0.005
1148 usual usual + 0,001 | + 0,001 +0,003
1154 usual - 0.001 usual usual +0.001
1160 -0.001 ‘- 0,003 - 0,001 | usual usual
1162 -0,003 © -0,005 -0.003 - 0,003 usual
Temperature at
which Sp, Gr. 65°C. 65°c. 65°C. go*c. 100°C.
is measured

A + sign means that the chlérination should be carried a little
further than usual, and N

2 - sign means that the chlerination should be stopped a little
short, for example
+ 0.005 ahove means that the 1162 should be
finished at 1.574 to 1.576 instead of
at 1.570 as given on page VI-5, below,
and - 0,005 m¢ans that the 1148 should be finished
at 1.406 to 1.408, inastead of at
1,410 to 1,414,
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VI. PROCESS IN DETAIL, contd.

Treatment of the Distilled Aroglors.

From the still receivers at the Krummrich plant,the Aroclors up

to and including 1262 are moved by pumpe P-0565 and-01037, to the
blending tanks CT-O0779 and 01399 for treatment with Attapulgus
earth, mainly to remove traces of HCl., If the distillate contains
moisture, it is warmed and air~blowr to remove the moisture,
before the earth ls added. The Attapulgus earth is dried before
use, in a vertical steam heated vessel with a cone bottom. (Sketch
sent to MCL in 1947). This dryer does not carry the moisture
sontent down to a very low level, and supplies of dried earth are
sometimes drawn from Anniston, where the drying is done in an
electrically heated tray dryer., The normal dosage of earth is

10 pounds for the distillate from 2 distillation batches, each of
10,000 pounds of crude Aroclor, but the amount of earth may be
ingreased if found necessary to lower the chloride test on the
distilled Aroclor. The earth is added, by hand, from a bucket

or scoop.

The Aroclor and the earth are agitated together for. 4 hours, the
temperature being raised to 150°C. at which temperature the
filtering characteristics of the Aroclor are good. The steam
traoing on the lines and the steam jacket on the filter are put

in action, and the batch is reg¢ycled through filter P-0238 (formerly
the smaller filter F-0172) until clear, (about & hour), then the
stream of the filtrate is turned to one of the filtrate receivers
CT-0780 and-01400, a half gallon sample of filtrate being taken

in a hot dry sample Jar for the control laboratory. Piltration of
a batch takes about 5 hours. A sample of the filter paper.was
sent to MCL by Mr. Harden, August 1950,

In May 16, 1955 it was noted that a 30" Sparkler filter, F-0238,
(steam Jacketed) had been installed for use on Aroclors, and the
18" one, P-0172 moved for use éon Pyranols. A small "Fulflow"
filter was being installed for use on the toluene-Aroslor blends.
These blends are made up in the Aroclor finished product vessels
CT-0780 or CT-01400, rather than in the Pyranol mixers, see page
VI-29. The Krummrich plant were depending on supplies of thoroughly
dried Attapulgus Earth from the Anniston electrically heated oven.
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VI. PROCESS IN DETAIL, contd.

Treatment of the Distilled Arcoclors, contd,

It does not appear necessary to empty the earth from the filters
after each batch. If satisfactory on all ordinary tests, not
including special G. E. approval, the filtered Aroclor may be
moved to finished product containers, or to store tanks CT-0768,
0769, 01310. 1If G. E. approval 1s required, a fresh sample is
taken from the bulked material in the store tank.

At Anniston a Sparkler fllter 20Y diameter, has been installed,
for the earth treatment of the Aroclors, but it has turned out

to be less convenient to clegn than the old plate and frame
press, so the old press is magstly used. It has bronze plates and
frames, 23 frames, 12" square, with open delivery to a trough
which leads back to the treatment tank or forward to the filtrate
tank, as required. The pressiset, under a draught hood, in a°
drip tray which drains back to the treatment tank. The feed lines
are steam jacketed, Lines for the finished Aroclor are mostly of
galvanized steel. .

The filter papers are dried, (not above 85°C.), before use, in an
oven, and there is one compartment in the oven for storing the
dipper and funnel used for sampling Aroclors, also the sanple
bottles. .

The sample bottles are used, just as delivered by the maker, simply
rinsed out 3 times with the material being sampled, then blown out
with dry air or nitrogen, then filled with the product to be sampled.
Aroclor stored in sunlight in a colourless glass bottle will drop

in resistivity, and will begin to smell of HCl., Amber glass bottles
are better. See page VII-14,

At Newport a "Steller" candle filter was provided for the earth
treatment of the Aroclors, and it appears to have been satis-
factory. There is, however, a record of leakage from the Jacket,
where an air pipe passes through into the interior. This suggests
that steam tracing, as formerly used at the Krummrich plant, may
have advantages over & Jacketb.

The bronze dome of the Steller press was replaced by a galvanized
steel one, to meet insurance requirements,
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Treatment of the Distilled Argclors, contd.

Aroclors 4465 and 5465 are sampled from the still receivers. When
the end of the distillation of these products appears to have been
reached, the gas flames are cut down, and the contents of the still
recelver are 'roused" by admitting air through the bottom inlet of
the recelver, then the vacuum is released and a large sample of
distillate drawn off into a drum. The softening point is checked,
and if it is too low, the distillation is recommenced to drive over
more of the heavier back ends, When the contents of the receiver
show the correct softening point, the product is dropped direct.y
into packages for sale, a sample for the control laboratory being
taken during the filling off.

Blending of Aroclor "1260 mix" or "1262 mix",

Thee are blends of 90% by weight of the Aroclor with 10% by weight
of toluene. The blending 1s done either in finished product drums
or in one of the blenders CT-0780 or -01400, so for. the time that
these blending operations are in hand, the use of flames etc. in
the building has to be considerably restricted. Earth wires are
attached to the toluene drums, and the nearer of the two still
furnaces is shut down.

When the blending is completed, the air of the building is tested
for inflammable vapour before normal working is resumed. (See
page 6, Section XI, for a note on the Davis Vapotester). The blend
is sampled for a detarmination of specific gravity, and the com-
position adjusted, if necessary, as indicated by the following
charts, pages VI-30 and VI-31. See also pages IX-89, 90 and 90a.

The mixing tank needs to be steamed out before it can be used
again for ordinary Aroclors.

See also MCC report 171-4013, "Aroclor 5460 - Toluene mixture'.
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V1. PROCESS IN DETAIL, cortd.

Biending for Pyrancls.

The compositions of the different Pyranols (Pyroclors, Inerteens,

Askareis) are given on page 4, Seotion I, above. Pyranol 1467 is

the main product, 1481 18 blended only in relatively small batches
(2100 U. S. gallons}.

The main components are Aroclor 1254 or 1260, and trichloro benzene,
or a tri-tetra chlorobenzene mixture. The Aroclors used are made
by MCC, and so is most of the trichlorcbenzene, but the tri-tetra
mixture 18 bought from the Hooker Chemicel Company.

The “chloride scavengers", tin-tetraphenyl and glyeidyl phenyl
either, are purchased, but the tin-tetraphenyl may have to be puri-
fied by MCC, as described on page 4, Section IX, below.

Before a blend is made, great care is taken that all the components
are of the correct quality, especlally in respect of the inorganic
~ chlorides and corrcsion tests discussed in Sections. VII and IX,
below,

Bulk quantities of the Arocloxr and the chlorobenzene concerned

are collected, sampled and put through all the routine tests set
out in section IX, below, Exdess moisture may be removed, down

to about 10 to 15 p.p.m., by passing dry air through these materials
at about 70 to 80°C. (or even through the materials after blending).

The Aroclor may be treated again with Attapulgus Barth to lower
the chloride test figure.

Alr-blowing after blerding may disturb the ccmposition of the blend
unless the temperature is kept down, because the chlorobenzenes are
more volatile than the Arvclors. When satisfactory tests have been
obtained, the raw material may be sampled for submission to the
customer (General Electric Company), as an additional precaution,
before blending is done.

When approval is complete, the Aroclor and the chlorobenzene com-
ponents are blended, and a sample of the blend is checked for density
and refractive index, and small adjustments made if necessary in the
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VI. PROCESS IN DETAIL, contvd.

Blending for Pyranols, =ontd,

proportion of Aroclor %o *ri- or tri-tetra-chlorbenzene. Chloride
scavenger is not added at this stage, but when all teats are known

to be satisfactory, a portion of the blerd is made up into a pilot
patch, using chloride scavenger from the bateh which 18 to be used
far the main blend, full tests are made on the pilo* batch, and

1f everthing is correct, the main batch 1s treated with the scavenger,
agitated 4 hours, circulated through the filter press for 1/4 hour,
and sampled for the final test, an extra sample being taken, if
necessary, for submission to the customers. For blending with tin-
tstraphenyl, i1t 1s usual to agitate the batch at about 50°C. %o make
sure the TTP goes into sulution. When the bulk 1s known to be satis-
factery, it 1s filtered into the drums, or rail tanks,for sale, a
final sample being taken., In some cases the consignment is held
pending the customer's acceptance of the sample.

in all this work, care must be taken to exciude mdist air, HCl

fumes and dirt, The filter paper used 18 catalcg 73 and 852, size
12, for the General Electric press type FP-30. It is saild to remove
traces of moisture and incrganic chlorides, even without the help
of Attapulgus Barth,

All possible care shoyuld be takenm to have the batch correct before
arny scavenger 1s added, and to check the scavenger itselif, because
any further treatmen® with Attapulgus earth, which might be nezessary,
after addition of the scaveriger, will remcve more or lees of the
scavenger. The presence of scavenger alsoc coumplizabtes the ' sorrosion”
vest as discussed in Séc¢tion VII, pages 12-, and Section IX, page 181,

Traces cof Attapulg.ie earth which have ~arried thrsugh tc the finirhed
rreduct amy interfere with the test for irorganic chlorides, cec page
IX-18i.
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V1. PROCESS IN DETAIL, contd.

Packing

The finished Aroclcrs are ruyn off into drums. a piece of diaper
cloth being tied on the pipe outlet for the lighter Aroclors, and
a piece of fine gauze for the heavier Aroclors, which have to be
handled hot.

This, of course, 18 to arresat stray bits of pipe scale etc., but
the precaution is now omitted at the Krummrich plant when materials
are being filled directly from the delivery of the filter. Newport
arrangements for filling and weighing drums are discussed in London
Engineering Final Report, September 1951, page 1D8 and 1 F3-10,
also in the start-up reports, July 24, and September 27, 1951,

The drums must be clean and dry, especial care being needed with
electrical grades, Newport complaint NF/61, November 1951, of
turbidity in 1248 was traced to the presence of water in the drums.
Apparently, in presence of water, the Aroclor reacted on the
galvanizing of the drum. Newport plant report, December 1951,
mentions the inatallation of equipyent for drying the drums.

Care is taken not to do any packing if there is HCl fume in the air.

The gaskets for the bungs of the drums have to be correctly chosen.
A sample of the gaskets supplied by the Melrath Supply & Gasket Co.
to the Krummrich plant was sent to MCL, April 1947. See also the
discussion of gaskets on page 2, Section XII, below.

Mr. Pemberton, December 1950, collected samples of the labels used
at ‘the Krummrich plant; one a patent list label, and the other a
warning label on toxicity.

The effect of exposure of Armoclors to metal contact is discussed in
Section VII, comments, page 17 below., Generally speaking, the
distilled Aroclors are packed in galvanized drums, the undistilled
ones in black steel drums. [Flaked or milled solids were packed

in barrels or Leverpac contajiners, bulk solid or resinsus Areclors
g0 out in friction type 1id drums, (galvanized for the distilled
grades). Storage and blending of the distilled Aroclors is done in
steel vessels sprayed with tin or zine, or aluminum lined.
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VI. PROCESS IN DETAIL, contd.

Packing, ~ontd.

Since the Aroclors are such effective solvents , they damage, and
are damaged by, ordinary paints, lacquers, insulating varnishes, etc.
This feature is important in connection with hydraulic: fiulds
containing Araclors. See, for example, MCL Research Progress reports
1151, DF 54/26/7 and DP 54/277/6 and 1152 DP 4/it/7 and 8 July 1954,
etc., also the Section 1II, Physical & Chemical data, above. Drums
for electrical grades of Aroclers are not painted.

Newport Plant Technical Committee meeting, April 14, 1953, page 2,
reported some promising teavs with lacquered drums for electrical
grades. It was decided not to use lacquered drums for resinous
Aroclors on a returnable basis, because the lacquer suffered at

the high temperatures likely tp be used in meltirg the ma%terial from
the drums.

Aroclors also are dispatched in rail cara. At the Krummrich plant
the manhole of the car is protected by a tarpaulin tent during filling.
Newport plant report for July 1954 mentions the installation of
tank-£111ing facilities., The Krummrich plant operating instructions,
August 10, 1954 mention that rail cars for Pyranols and Aroclors
are insulated and have either a steam coil or a steam jacket. They
are lined with Aluminium or else sprayed with tin and zinec. Only
dry air is used for unloading., MCC have a "Christmas Tree" fitting,
a one pilece fitting carrying air valve, dip plpe, release valve

and pressure gauge, for use on rail tanks, It 1s important to drain
the c¢oll or Jacket of the rail tank in cold wesather. Galvanized

or lacquered drums are used for Pyrancls.
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VI, PROCESS IN DETAIL, contd.

Operating Records.

The follcwing pages, VI-37 to VI-46, snow typléal Krimmrich plant
Operating Records.

Chlorination Records are glven on peges VI-37 to VI-39. Examples
of Dept. 246 Still Reccrds can be seen con pages VI-40 tn VI-44,
Also shown in this secticn is & shee’ giving Dept. D-218 Muriatic
Acid, Acid Receiving, Treatment and Piltration Batch Data, on page
VI-45, and page VI-U46 1s an example of a Pyranol Ba‘ch Record
Sheet.,

See also Operating Records, pages25b-, of the "Notes on the Plant
'B! Prccess', Mather, April 1947.

A list of transfers(:hlorinatcrs to alr-biowing etc, etc.) also is
made each day.
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[© w1 CHLORINATION RECORD - Dept - 246 Carch Mo,
Arclar No, Chlorinetar Mo, Operoror Time [--« pm Com
1154 223 3 Storted Boland 8:30 v 5-31-55
Finished Tennyson 7:00 VA 4.1.55
Chorge C1y
Bupheny! _)_GQOA{/ S Total Hrs 2;.50 Ins. to Tonk e °C
DH.8. Gos Hes Ins. in Scrubber [ or
o g‘lZ‘ E’T:‘: Chlor Fesd Rate T 6“0:0:‘ ;;.':,F
Time | PSIG 1°C ,‘:L’ poe ¥ i, Solt P, 71 Unit | H2Unin b emnebs
10:00 [ 26 | 120 3|6 350 ~——
11:00 { 27 [ 112 3|6 350 - -
12:00 [ 27 [ 112 316 300 -
1:00 | 27 115 316 300 -———
2:00(27 | 115 316 300 1176 - 65
3:00 |27 [ 114 316 300
4:00 |4 | 114 | 5 | 9 200 1210-- 65 _
5100 | 27 | 114 319 350
6:00 (27 [ 114 219 290 1256 - 65
7:00 (23 | 116 318 400
8:00 {25 | 116 318 400 1295 - 65
9:00 Busy [scrulbers
10:00 | 24 | 120 318 400 1338 - 65| - _
11:00 124 | 121 4318 400
12:00 [27 {123 | 33| 8 450 1374 - 65
1:00 (25 | 134 | 341 9 475
2:00[25 | 136 351 9 475 1410 - 65
2:00 126 | 135 341 g 475
4:00 Busl
5:00 | 27 | 144 33| 10 500
6:00 | 26 | 150 34| 11 500 1485 - 65
MONS 046060
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I, wiwie  CHLORINATION RECORD . Depr - 246 Eare bt
\ Arclor No, Chlotinator No, o Oparotar Time ]nm P Dam
1148 165 3 Started ﬁobinson 9:15° v 5-10-55
Finished Edmonds - Wyatt 10:50 N 5-11-55
Charge Ciy
Biphenyl 20004 v Total Hra___ 12,25 Ins. 1o Tonk ¢ o¢
Lria, Gas Hu_‘ Ins. in Scrubber a or
C2 | ehior o oc | Aed | Al
Frye Fosd | Bock |\ popg o | Hetd P | 600 | 0°F
Time  [PSIG 1oc | | eudn [ Soft P1, W1 Une | #2Unit [P
11:00 {20 | 135 [ 3% | 9 450
12:00 (16 [ 130 [ 34 [ 8 450
1:00 Blu s|y
2:00 )18 126 | 4 8 475 1,176 - 90
3:00 RO 130 | 4 8 475
4:00 RO 138 4 8 475 1,240-90
5:00 R2 135 |4 8 475
6100 22 A5 Ly 475 1.288 - 90
7:00 Bl u y
8:00 poO 134 | 4 8 475 1,333 - 90
100 R4 140 [ & 8 475
10:00 [ 24 | 139 | 4 8 475 1,380 - 90
10:30 Ffinilshedat 10:30 1,416 - 65

Switghed to 1138, Finis}}ed at 10:30.
Holda or_room.
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v« CHLORINATION RECORD . Depr - Corch Mo,
H Aiclor oy Chiorinoter Ne, Operator Time lam |pm Liave
1160 414 5, Started Robinson B:30| / 4-26-55
B ; Finished  Boland 11:0 /| 4=27-5%
' Chorge Tl
Buphenyt 3600 @ Totol Hrs Ins. to Yonk e o
’ LR, Gas Hrs Ins. in Serubber e -
Cly | chiar o | Act Acid
1 Gan Fosd | Doy S Gr v OC | R (1Y)
I - Rawe | Brae CMM;F:T:_R“’ A 2 vor | Bum [T
6:00 {26 124 4
7:00 [26 | 125 4
8:00 |27 126 []
9100 {27 120 4
10:00 |27 l127 |4 1,246 - 90
11:00 |2% 157 ’6
12:00 |25 136 4 1,309 - 90
1:00 [22 (138 |4
2:00 J22 |45 |4 1,67 - 90 -
3:00 {19 140 4
1100 B Sy
%:00 |21 14) ]
6:00 {16 [135 [4 -
7:00 |18 {135 |4 B
8:00 |22 [133 |4 1.505 - 90
9:00 J22 [ 137 |4
10:09_1_3?___1_1‘00 4 1.538 - 90
11:00 {21 150 4 -
nished
—
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VI - %0
Process in

KRUMMRICH PLANT -- BATCH DISTILLATION Detail

I: wkwiee DEPT 246  STILL RECORD  Avcloro._12%2  marenmo_ 16 sunme. 1

R — ~ ] qwe T BATE -
Started By Robinson 1:00 . %apm 4 -« 17 - 55
Finished By ~ Carnial 4:00 cgak¥ 4 - 17 - 55
PO CHARGE
INS FROM BLOW TK STILL OUTAGE IN . TOTAL HRS STILL BOTTOMS LBS 0 BTCHS afrer DRG RES| LIME L8S
46" o °c a °oc| 15.00
psig

W gteam| Bumers Toemperatures © C Cond.
Time Rec Stil |Ejecror | Flow 1 2 3 4 Rec | Vapor | inlet Outlet Water REMARKS
4:00{ 6 8 175 | 25 |5 |5 |5 |5 [50 | 160) 166 | 171 | on
5:00 / | v |V vV IvIivIiviy |68 |163] xra|arr |/
6:00 / |V |V L W WY 58 | 165 175, 180 |/
000/ |V W OV WV |58 |166] 178|183 |/
8:000 / |y ¥ v IV % 58 | 168| 180 185 |/
9:00 v |V |V vV VIV IV Iy |s8 |169] 182|187 |/
1000 v |V |V J v l/ly W |58 {171] 183|188 |/
m00| v |V IV |V VW[V |56 |170] 185188 |/
12:00l / |/ Y L Wl 55 | 170| 184 | 189 |/
1000y |V Vv |V MWW IV V [53 |175| 186 194 |/
2:00 v |V Y W W 52 | 175] 187 | 197 |/
3100 ' 52 |180| 192|207 |/
lzoo '/p 1‘/n/1 s‘/h { 'g vy 51 | 184| 201 | 237 |off
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Process in

Detail
KRUMMRICH PLANT -- Semi-continuous Distillation
[l wxawiey DEPT 246 STILL RECORD Arclor No, 1242 Batch Ne._ 18 Still Ne.__ 1
Yt TATE -
Storted By Edmonds - Wyatt 3:00  emik 4 - 20 ~ 55
Finished By 335 wem b - 24 - 55
“INS FROM BLOW 7K STILL QUTAGE IN. TOTALM:'T"‘MW._TWOTA‘EM O BTCHS eiter DRG RES|  LiME LBS
30"e 1 o¢ P ocl 89.50 200
psig Sheet No. I (of 4 sheets)
scvum Bumers Tomperetvras * C Cond
Time Roo [ SN [Erecror | Flow | 1 [ 2] 3 | 4] Rec | veper [inler |Outier | Water REMARKS
3:00 6 | 8 [175[30 ho[6]6[5 |52 [167 |180 [187 | on
6:00| v |V |/ Y |V I/ |/ |62 165 |178 [185
7100 58 1165 {178 |185 |/
8:0 v |V |/ IV ¥ |/ / |5% |165 [178 |185
9:00 53 |165 (178 [185 I
w0l / |/l W ¥ Iviviv |52 lies |178 185 1242
1004t / V|V WY |V V|50 |167 {180 |186 |/
ww| /17|y v ¥zl |50 |167 {180 [186 |/
1:00| / v W ¥ v |/ |50 [167 (180 (186
2:100] / f VYR f\/ / |so {168 [181 |1e7 § Pusped rec.Avay
00| / |/ |/ W V¥ [V|/ V|50 [168 |18 287 |/
wo|/ |/ ly v ¥ vzl |50 [ie8 [181 187
500 / |/ IV [V ¢ VIV I/ |¥W [169 [182 [188 |/
60|/ VIV W ¥ /WY “g 170 {183 189 |y
7000/ I/ [V M LIV [B [r7o 183 ey |/
8:00| / |/ |V W Y [/|/ |/ [ j17o {382 hey |/
pwoo |/ [/ |/ |V £ IV (% 18 ey |/
00|/ (/v W ¥ iviviviw [ jies figo |/
11100 s 170 |18 (189
12,00 5 5 :; »6 14 f /5 :3 170 [18% l189 v
10/ (/[ WV WiV V| |70 18 g |/
200 | / |/ v V IYIYv I WV 5P [a72 |18% n89
300 | v |v WV v 50 172 [18% a9
oo/ |V IV 5 vV ;4 & / 50 71 [183 her v
500/ |v IV v 50 [171 {185 {191 |/
VAV, '; § § 4 é 50 172 {185 a |/
7500 / 1/ 1/ NEVAVEVEL 1711185 Vi

MONS

046064



VI - 42
Process in
Detail
|. wxaine DEPT 246 STILL RECORD  Arclor No. Batch No. Still Ne.
mﬂ T OATE
Storted By am pm
Finished By om pm
CTHARGE
IN§ FROM BLOW TK STILL OUTAGE IN. TOTAL HRS STILL BOTTOMS LBS INO BTCHS efter DRG RES] LIME LBS
[ °C e °cC
SHEET NO, IIX (of & sheets)
Vecoum Bumers Temperotvres ¢ C Cond.
Time Ree Sttt |Ejecter Flow 1 2 3 4 Ree Veper { inlet Outler Weter REMARKS
8:00| 6 | 8 (175 | 30 |10 6] 61 5]50 |171] 185]|190 | on
9:00 [/ [/ |/ vV [/][V][/|/]% |10} 184 189 [y
w00/ |/ |/ WOV /]| /|9 | 1T0( 188 | 189 | /
oo [/ [/ TV [V |viv|v]/]% tiro{8sf18e |/
12200 | / |/ |V |V |V/|V]|/IV/|"8 |170] 184 | 189 | /
oo [/ v [v |v [/]v|v]|v|{% [170]185]190 | / 1
200 |/ [/ |V |V |V]V|/|V]I# |170| 184 | 190 | / 1242
o |/ |v v (v vV Ziwr | 170} 184 | 190
- 1VEVAVEVAVY, & 7187 _|170] 184 130 | 7 | Fuped rec.Avay
5:00 | / oV v v | %7 170 184 | 190
6:00 / ? J/ |V f;‘/ 5 v | %7 {170] 184 189 5
7:00 |/ Y/ |/ |V |V V|V VY % 170 184 [190 | /
8:0 |/ |V |/ V¥ |V/I/]V]|/1#8 |170] 188 {190 | /
9:00)/ |/ |/ |V |[V|V|V]|V|*8 |1T2 {185 191 | /
woo |/ |/ v v {zlvivivive [an|iss a1 |/
w00 |/ 1Y |V Y VTV V|V W8 (171|185 {190 |
1wo |y |/ |v v IZ1/Lv v ims [arr]a8s (191 |/
100 |/ |V v |V |V|/|/]|V ¥ |17m1|a87 (192 |y
200 |/ |/ |/ v [/IVIVI/ (¥ [1m1]186 (191 | /
300 |/ |/ |V |V |[VIV|V|/|" (172|187 |192 | /
Moo | |/ v |/ |VI/I/]/ M (172|187 1193 | /
500 [/ (v |V VvV |VI/|/]|V/|% |72 ]|187 |193 |/
600 |/ |/ IV |V [V/I/|/I/[80 [172 (187 |193 | /
17300 |V |/ |V [V |VIV|/|Z |9 |172]187 {193 |/
8:00 |/ |/ VvV |/ |/I/I/]|/ %9 172|167 193 |/
9:00 |/ |V |V | |VIVI|/|/ W |172 |189 |195 |y
1000 \/ (v |V [V VIV | (272 (189 |ags |y
a0 |/ 1/ 1/ [/ (/I I/ 1% (172 [189 1195 |/
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Detail

I wxwiwv DEPT 246  STILL RECORD  Arclor o 2242  goenne. 18  giipe. 1
. TIRE BATE
Started By wnpm
Finished By o pen
“TWE FROM BLOW YK STICL OUTAGE IN, TOTAL m‘uﬁ%ﬁnomus ING BTCHS ofter DRO RES]  LIMELBS
e °c [ °c
SHEBT NO, III (of % sheets)
Vectuum — Gumens Tomporatures SC Cond.
Time Rec | SHiIl  [Ejocter | Flow | 1 213 4 ROL Veper | Inlet Outlet | Water REMARKS
12:00 | 6 81175 125 | 5] 5[/5]5|49 [172]189 hos | on
1:00 ACARS 49 11731189 195 v
2:00 '; ,V; $ f; vVivJly :5 A9 189 189 195 / | Pumped rec.Away
3:00 V{4 [172 189 hos v
‘"005 ‘;5 \4 yf'f,/ 50 1172189 hg5 |
00 50 |172 189 {95
2:00 ; ,’; & ‘5 f; & ‘5 & 51 172 189 hg5 ‘5 12k
00 v 51 | 172 190 296
73:00 ; ? $ »‘//’ v :;, Y/’ 5 51 |172 190 }96 f
9100 / viIvliv 50 [172 090 h96 |
10100 5 5 v § vavars :4 49 {172{190 po6 |
11:00 | / VIV (Vv (V] YIV|V % |112]190 196 v
12000/ | /Y |V VIV /]V]% | 172]190 Dg6 | /
wolys [ viv (v [V]vIviv] [ar2laso pes | v
2:00 | / VIV [/ Y[/ | 112)1930 h96 v
3:00 Y /|48 [172(191 P9y v
":00‘; ‘;v‘; v‘ 5»7‘;/50 172191 po7 |
5100 | ViV IV VIV /150 | 1Tai92 igs v
600y | VIV |/ |V]|V]/]|V]50 [3repg0 pos | /
7:00 1}/ | V[V |V |V|/]|V/]|V]|¥ |170)1930 p95 | /
8o |y | /IV |/ (/A48 (1701190 Be5 | /
00 V|48 [169{189 n95 v
oo |V | Vv (VAN 8l bR |V 1
1 v NARA WA 48 | 169290 96 v
m:gg 5 5 7 5 I/ vV 5 48 [170f190 D96 |
1:00 v |V J 148 | 171|196, p96 v
2100 y :; |/ \5 5 j J1 98 (1mifaor pes | /.
3100 | /. Jls Ay A 4707188 | 17113091 VA
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Process in
Detail
| wxasne DEPT 246  STILL RECORD  ArclerNo._ 1242  Barch Ne. 18 Still Ne.__]
—YIRE BATE
Started By - pm
Finished By  Boland 8:35 emem 4-24.55
NG FROM BLOW TK_ STILL OUTAGE IN. | TOTAL HRS = STILL BOTTOMS L.BS _[NO BTCHS efter DRG RES| LIME L83
[ °c [ °cC
SHEET NO, IV (of 4 sheets)
Veeuum Bumers Vemparatures © C P
Time Ree | SHIl  |Ejecter | Flow | 1 2113 4 Ree Veper | inlet Outler | Water REMARKS
4300 | 6 | 8 D75 |25 |5(5]5 {5 ] 47 | 172 192} 197] on
5100 | / |V |V IV |V|VI|/ |V | % | 179} 192| 198 / [at 4:30 a.m,
6:00 | / (V| V|V [VIVIVIV ]| 52| 175] 200 208] / [auto. off
7100 | /1 /| WY V|52 | 177| 206| 212 /
8:00 | / IV |V IV IV ¢ | 49 | 186{ 230| 240 /
8135 P |L h 1 s|lhje a %9 | 190| 246| 255 oft
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DEPT, D-218 MURTATIC ACID
ACID RECEIVING, TREATMENT AND FILTRATION
BATICH DATA
Date: My 10, 4955

CARBON BATCH NO.. 2
ACID BATCH NO, 318

Time flow started to # 2 Receiver 8:;1Q pm. Operator:_Maclin

A. Hourly Readings

_xm___mmam_qnn;mm__musxmm QPER, | TIME |
1 10:00 pm 26" Maclin
12:00 mn 35" Moesgr
2300 48" Moespr
43:00 am 55" Moespr
6:00 am 69" Moespr carbon added
8:00 am 69" 1? Hall
10:00 am 79" Hall
:12300 pm 86" Hall
300 pm | 89" by stick Hall
100 pm | B9" by stick Hall
90" Hal
8:00 pm 93"gage Hall
9:00 pm 96 "gage Hall

M
Time Start Stirring_ 9:00 PM Oper._Hall End _9:3Q /gl{ Oper._Hall
M Vol

Settling Time 9:30(5-11-55)PM Time Pinished_9:30(5-12-55)PM
m AM
Time Start Filtering_Q:30PM Oper. Fin.PM Oper.

(5-12-55)

ACID ANALYSIS AND ADJUSTMENT
Be at 60°F,_/ After_,/ Gals, Water added. Be___,/ Color___ /

Lab. Report & Final analysis - Color ./ AM Be V4 Color

Time Pumping to #_,/  Stg. PM Oper._ Oper, 4
AM

Time finished V4 PM Oper. v
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Process in
Detail
PYRANOL EA'I.‘CH RECORD SHEET

Batch Ng‘. 27 Iner PPO Lot No. R-1813 - TIME o
Pumped TcB to Mix Tk.#1 Tq lOT7YOut 7:45 pm May 10/55  "Mac”

Prom Car No.

Prom #6 Stg. B.P. 38 A.P.14"
Pumped Aroclor 1260 to Mix Tk.#1

: to 60 "out

No. 5 8tg. B.P. T2" A.P. }6% 11:30 pm 10, " "

1st, Sample to lab at

1:45 am  Mav 10/55 _ Moemer

8p. Gr. Ref.2nd _Hz0 CL
1,567 1.6160 .0010 _L - 10 |PPO 18 OK Moeser
Added.___ "1260 at __
No. 6 Stg. B.P. A. P.__
Added 2  "TcB at_4:45 am Moeser
#6 stg. B.P._13%"A.P. 10"
Mix Tk B.P. AP,
Sample to Lab at 7:00 am __Moeser
8p. Gr. Ref. 2nd _NaO OL
| Added 1 bucket of Att. earth 10#
No. stg. B.P.o AP, .
Mx Tk B.P. AP
Added "ToB at
#6 Stg. B.P. AP.___
Mix Tk. B.P. AP
Sample to Lab at . =
8p. Gr. Ref.2nd. Hg0  OL
Added 1bs.Tin Tet to Mix Tk.at

1bs., from Drum No. gdded

S ;§¢-°;m‘g§§§_55

Hall

1bvs, from Drum No. i.?.b.

Mix Tk. Sampled by Lad. at 11:39 am

'

11:30 am 5-11-55 Hall
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VI. PROCESS IN DETAIL, contd.

Process Records, Krummrich Plant

Dailx Inventog

At 7:00 a.m. each working day a "Daily Inventory Report" is made
covering the main items of process material, giving for example the
gauge, density, batch number where applicable, in the following places:

HCl in store tanks
treatment tanks
rall cars

Diphenyl in store tanks
head tank
rall cars

High boilers in melt tank

Aroclor in store tanks
chlorinators
airblowing tanks
stills
blending tanks
rail cars

Pyranol in blender
rail cars

Materials in drums,oe bags,to the nearest whole package.

Readings of the "utilities" meters, and deliveries of HCl gas to
other departments,or receipts of gas from other departments,are

reported on the same form, also the past day's repairs and any}

special operating difficulties, and a list of samples ready for

test at 8:00 a.m,
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V1. PROCESS IN DETAIL, contd.

Monthly Inventory

The usual measurements of tank contents, temperatures, densities
etc, are made.

From the densities of the chlorinptor batches at the time the

inventory is taken, it is possible to calculate from the curves on

pages III-15 and VI-48 and VI - 43, how much chlorine is still

required to finish the batches, and the batches are then evaluated

as 1f their contents of diphenyl had been carried through to crude
Aroclor, with a deduction for the chlorine still needed, Other materials
in process are similarly evaluated, vaocuum still batches being taken at
the values of the crude charges issued tp them,

Examples of the inventory calculations are given on pages
55 - of Section VI, takeh from the page8 137- of the report by
Lyles, Soffranko and Becker, November 1946.

The Inventory is used to prepare monthly departmental returns, as
described in Section X, below.
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VI - 350

Process in

Detail
V1. PROCESS IN DETAIL, contd.
Dept. 246 Monthly Inventory 8 A.M.
goods in Process - Aroclor
lor. (Batch|Diphenyl| Sp. hemp. Equiv.| PFinished| Lbs.Clg Equiv.Lbs,
No. No. pounds | Gr. °C. | Argelor| Aroclor | required of Finished
Charged ‘to be | Pinish Aroclor
1 pty . (3) (2)
2 641 3600 1.36¢ 90 1145 1260 5000 7800
3 |Empty (45.6 3600
4 |Bmpty %C1) 5. 1385~°%*
recovery

(1) From curves attached, pages III-15, and VI-49,

(2) Prom table attached, page X-12b,

* Nowe: Mr. Purzey reported Dec.ll/51 that the distillation yield was

. ‘about 95% at the Krummrich plant and a 1little higher at Anniston.

Tank No. [Bateh | Type |18 [y.s, | SP. Or.  [Ibs. | % Total Lbs.
No. Rroclor [2U"|ga1s,| TOP- Fer US|Recov- | pocovered
° ‘ °C. fellon| ery
Biow Tank| 640 | 1160 |o3" 651 [1.525 at 120 12.7 | 95 7854
N L4 . ‘
0ld Still Emptﬁ
New 8till| 894 1160 114 (784 1.535 at 110| 12.8 95 , 9533
0ld Blend| -
Tank | BEmpty
New Blend '
Tank | 893 } 1160 [73 (706 |1.545 at 100/ 12.9 | 98 8923
Total 26,310
Less 104 contingenecy 2,631
Difference -§3f37§_—_
~ In Chlorinator 1.800
Total goods in process 31,479

MONS 046074



VI.

PROCESS IN DETAIL, contd.

Dept. 246 Monthly Inventory B8 A.M.

Finished Ooods - Arocler

VI - 51
Process in
Detail

y Type TempJ Lbs, Per. Inches v.S. Lbs.PFinished
Tank Aroclor Sp.Gr. °C. aal. in Tank Gallons| Aroclor
0ld
F.P.Tk | Empty
New
F.P.Tk | 1260 1.555 90 | 12.96 30" outage| 1725 | 22,356
#> Stg.| 1260 1.555 90 | 12.96 53 6492 | 84,136
#4 stg. 1254  [1.495 | 70 | 12.46 52 6587 | 82,073
#5 Stg.| Bmpty
Cars MONX 809 Empty
{8olid Aroclors)
Tank Batch Lbs. Fin. |Lbs.Clp Lbs.
No. | Diphenyl Hold |Equiy. [Aroclor |Req'd.To| Lbs. % Fin,
charged | Pt.|Aroclor| To Be | Finish | Crude] Rec'd.] Aroclor
#1
Chlor. Empty
lstg.l’ot Empty
¢
8till Pot - BEmpty
Pre Runs - None
Finished Goods - Aroclor
North Hopper
Empty Inches out = - Cu,Pt. x #1 Cu.Pt. #
South Hopper
Empty Inches out - _ Cu.Pt, X #1 Cu.Pt.3 #
Lots 0 No.Bags 50 No.lbs. Lbs. in container
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VI. PROCESS IN DETAIL, contd.
Dept. 246 Monthly Irventory 8 A.M.
Raw Materials
Diphenyl —— e
In Scrubber Liquor (See pazr VI-53). 8401
In Measuring Tank 3600
In #1 Storage Tank . .
82 inches in. = 11736 U.S.Gals. x 8#/U.S.@al. 93888
In #1 Storage Tank :
0 Inches in = U.8.0als.x #/0al,
In Cars - None . 105889
Less Reserve L3000
Reported Total 102889
Chlorine Pounds
Liquid in cylinders - ¢
Gas in Scrutber liquor (See Sheet following this page)

Crude High Boilers [o]

Distilled High Boilers O

Aroolcr Trappings . ©

Lime 30 bags at S50# each = 1500#
Attapulgus Earth 6 bags at 50# each = 200 #
Toluol 1 drum = 200#
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Process in
Detail
VI. PROCESS IN DETAIL, contd.
Dept. 246 Monthly Inventory & A.M.
Scraboer Liguor
%crub- Inches |U.8S.
ver |Innage(3a.s.|Sp.Gr.|Temp. |Equiv.* |U,8, Lbs. Lbs. Lbs.
No. °C. ]Aroclor |#Gal,| Clg |Diphenyli Total
1) (2)
1 10 172 {1,200 65 1126 10,00 447 1273 1720
] 17 172 [1.230 | 65 1130 i0.25| 529 | 1234 1763
3 20 271 |1.200 65 1126 10.00 | 706 2004 2710
4 20 271 [1.230 | 65 1130 10.25| 833 | 1945 2778
1A 20 271 [1.239 | 65 1130 10,25 833 | 1945 2778
3348 | 8401 [11749
Less Reserve 1000 4]

Total Reported 2348 8401

Note:
(1) Lbs. total x % Cla = lba, Clg+
(2) Lbs, total - 1bs. Cla = 1lbs. diphenyl

-

#* corresponding o the % chlorine from the curve on page III-15.

See also the ready reclcnsr on pages (b, ¢ and d, Section VI.
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VI. PROCESS IN DETAIL, contd.

Dept. 246 Monthly Inventory 8 A.M.

1142
1148
1154
1160
1162
1168
1169
1170
1171
4065
5060
2565

300

301

CRUDE_AROCLOR

Lot R-2

T-2

Lot R-1

T-1

1 part drum 258#

"

485
92
530
597

1 part drum 170#

1

"

220

MONS

046078
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Proce:s in
Detail
VI, PROCESS IN DETAIL, contd,
Dept. 246 Monthly Inventory 8 A,M., 6-1-46
On Total To n Hand [On Hangd
Aroclor|{ Hand | Produced| Net To 363 To Total |6-1-46 [6-1-4G
5-1=-46 Recd.| Account| Net | A-246 |Transfer|by Diff by
For fnvenﬁor
1119 0 0| © Q o] 0 0 Q 0
1132 0 ol 0 0 0 0. 0 0 ol
1142 260 0| O 260 2 o] 2 258 558
1148 28 200| © 48 0 0 o 48 485,
1154 19 300| 0 hg 2 0 2 492 192
1160 530 ol o 53 0f o} 0 530 530
1162 598 of o 59 1 0 1 597 537
1168 ] o] o 0 ol 0 0 0 ¢
1169 0 o o ] 0 [0} 0 0 o
1170 170 o} O 170 [o/ 0 0 170 170
1171 220 o o 220 0 0 0 220 226
4065 0 ol 0 0 0 0 0 0 c
5060 ) of o 0 0 ) 0 0 o
2565 0 of 0 V] 0 0 0 0 0
2752
1202 400 0} O b 0 0 o} 400 450
1248 41 32,485 0 32,9 11,800 0| 11,800 21,100| 21,:00
1254 |230,818| 187,107| O alz,g2 325,352 0 | 325,352 92,573] 92,573
1260 307,226 97,147| 0 4ok, 44 217,963 48,509 | 266,472 137,971(137,371
1262 440 0 44 14 o] 148 292 292
1262M 205 2,000] O 2,209 2,000 0| 2,000 205 205
1268 0 ofo Q 0 0 0 0 O
1269 oo g ol 0 0 0
1270 116 ofo 11 116 0 116 0 2
12708 ofo o 0 0 0 0 o
1271 143 3,000 0~ 3,143} 3,001 ) 3,001 142 P42
4465 0 o|o Q ol (1) o 0 0 D
5460 | 29,775 o|o 29,775 ol 3,600 3,600| 26,175 26.1%
300 0 0}{0 0 0 0 0 0 ‘
301 0 o|o 0 0| 0 0 0 5
' ——]
TOTAL {571,865] 322,239 |0 894,104 560,385; 52,109I 612,&913[2&.1,\,;\; 281,50
In process - 31,470
Finished E TR

(1) To Dept. D-246
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VI. PROCESS IN DETAIL, contd.

Emergency Measures

Power Failure
Chiorinators

1, Shut off the chlorine feed.
2. Shut off the cooling water,
3. Shut off the feed water and ccoling water on HC. ansorbers.

Stilils

4, Shut of atill furnaces,

53 8uck out: still coils. :

6. For a long stoppage close off, or vent, the stiil, St:p
the steam on the ejectors, then the water,

7. Drain the still if only a heel is left in it,

Aroclor Flliter

8. Blow the press contents to the bleniing tank,

HC1 Handiing

9., Close valves below all acid tanks,
10, R_eplace all plugs and manlids,

QGeneral

11. Throw all motor switches to the "off" position,
12, Turn off allgas burmers.
13. Leave mil‘ cars in safe ccndition,

Air Pallure

1. Affect tank unloading, air-blowing of batches,sir jets
in the stacks of air blowing tank and acld mixing tank,

2. Distillation will have to stop when the supplied
aerated crude 1is exhausted,
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VI. PROCESS IN DETAIL, contd.

Emergency Measures. contd.

Plant Water Pailure

1.

2,
3.

4,

5.

Chlorination would have to stop because of lack of
cooling for the H(Ol absorber,

EJector interstaga cooling c¢culd fail.

water supply to the heat exchangers on the s*ills
gould rfail,

Chlorinator pot gland, water cooling would fail,

also the cooling of the flaker (solid Arozlor plant na
longer in uee),

Water supply to various pump glands wouid fail,

City Water Failure

following units depend on city water: -~

Chlorinator Jackets.
HCl absorbers (feed water).
Safety showers, tollets, drinking rountains, wash bowls,

Natural Gas Failure

Natural gas serves: -~

1,
2.
3.
4,

Chlorinator circulation line etc.
Chlorinator pct.

8till furnaces.

General local heating.
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VI. PROCESS IN DETAIL, contd.

Emergency Measures

Low Pressure Steam Failure

Low Pressure Steam serves:

1. Steam tracing

2, Air-blowing tank colls

3. Chlorinator Jackets

4, Sorubber liquor tank coils and jackets
5. Under-ground store tanks

6. Blending tank coils

7. PFlaker drain

8. Condenser make-up water

9. Rail-car heating.

High Pressure Steam Failure

High Pressure Steam serves:

1, Tracing frcm No. i chlorinator to the still.

2. Tracing from high boiler melt-tank to the cflorinatcrs
3. High boiler melt tank coil

4, 8till receiver coils

5. ERjectors

If gas and power are avallable, bui other services lacking for a
short pericd, the circulation should be kept up through the still
coils with a minimum of furnace heat.
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VII. COMMENTS ON THE PROCESS

See also Section II, "CHEMISTRY OF THE PROCESS".

See also Section XI, '"Hazards".

Chlorination Stage.

The iron turnings used inside the chlorinator bring about more
intimate contact between gas and liquid, as well as providing the
catalyst for the reaction, and probably diminishing the corrosion
of the vessel itself,

Coarse iron turnings are best, and before being used, they are
placed in a heap on the floor, and any oil they may contain is
burnt off with a gas flame, the heap being turned over with a
fork, so that small pleces drop out and can be discarded.

A sample of suitable turnings was sent to MCL by Mr. Harden, in
August 1950,

See Section VII, page 10, for a suggestion that foreign metals in
the turnings may cause discolowration of the Aroclors.

The turnings are slowly consumé¢d in use, and their level in the
chlorinator should be checked gbout once a month. High chlorine
content in the off-gas 1s an indication that the bed of catalyst
may be getting thin, or may have a hole through i1t, or be in some
other way out of order. The presence of moisture, as from a leak
in the chlorinator coil or Jacket, naturally increases the rate of
consumption of the iron, Normslly the wastage is about 200 - 300
pounds in 3 to ¥ months for each chlorinator.

Chart A 8393, page VI-48, showing the relation between density, chlo-
rine content, and chlorine usage in the chlorination of diphenyl,

and chart A 8394, page VII-la, connecting the rate of feed of chlo-
rine with the rate of increase in density, may be of use in Judging
the progress of chlorinationa. Chart A 8394 is used also in cal-
culating the inventory values of unfinished chlorination batches.

Chart A 8395, page VII-1b, 1s a calibration curve for the flow of chlo-
rine through the 1.1" orifice as used on the lines to the Krummrich Plt.
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VII. COMMENTS ON THE PROCESS, sontd.

Chlorination Stage. contd,

chlorinatorsa. Note tha% the curve refers tc gas at 8 psig, but the
actual pressure at the orifice varies with the rate of flow of the
gas, and with the depth and density of the charge in the cnlerinator.

The use .of low grade chlorine appears to be harmless, as mentioned
on page 2, Section VI. MCC Short form report 25873, 171-790,
December 10, 1951, deals with the use of dilute chlorine,

A few points from the early experience at Newpart are worth noting.
If the circulation line 1is blocked at its upper end, samples drawn
from the sample point at the bottom of the line may be misleading,
and chlorination may be carried too far. The :irculation lines were
re-arranged for easier olearing,with a thermo ccuple in the delivery
end, to guard againat this at Newport. Silver relief discs 12"
diameter 0.003" thick, calibrated to burst at 25 psig were used on
the chlorinators, but falled by pinholing. Later, similar disce
failed under pressure when the gas outlet line became blocked.
S8ilicone grease served well on the chlurine cocks. Chlorinated
Santowax proved rather difficult to pump. The lines needed high
pressure steam (or even heated Aroclor) .. Jackets, and more power-
ful pumping had to be arranged.

A chlorinator inlet fitting of nickel cast iron was installed --
said to be the same a8 used at Anniston. The cooling colls were
lengthened in 1953, giving a 33% inorease in chlorination rate,

Crystallization trouble was engountered with 5460 batches, but
washing of the chlorfhator with Santowax, before use, gave imprcva-
ment . '

A suggestion has been made at Anniston to work two chlorinators
together by croasing the pump ¢onnectlon. This might save a little
time, since twlce the amount could be handled at sach charging and
discharging.

Some thought also has been given to setting up continuous working
through a cascade of chlorinators, drawing off the different grales
at different points. The production rate is nct yet thought to
Justify this.
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VII. COMMENTS ON THE PROCES, contd.

Chlorination Stage, contd.

In a report on a visit to Anniston, March 31, 1952, Mr. Dalton
mentions discussion of the effect of quicker chlor:nation. It
was thought that the higher rate might disturb the isomer ratio
particularly with the lower Aroclors, or might give a higher

proportion of polychloro diphenyl, leading to a higher proportion
* of still bottoms. Higher temperatures migh* have similar effects,
and might increase the rate of corrosion of the chlorination
vessel.

Scerubbing of the Chlorination Off-gases.

At a starting temperature of 120°C. the diphenyl would have a
vapour pressure of about 12 mm, so that one mole of HCl would
carry away something less than 1/60th mole of diphenyl during
chlorination to mono-chlor., Similarly, mono-chlor diphenyl at
about 135°C. would have about the same vapour pressure, so that
about 1/60th of a mole more would be carried away during chlori-
nation to dichlor, and similarly with chlorination at 150° to
tri-chlor. After that, the vapour pressures drop more quickly
than corresponds to the batch temperature increases,so that
vapourization losses become almost negligible in the later stages,
and the total vapourisation loss cannot exceed about 5% of the
batch,

Cooling the off-gas to something below 100°C. would condense almost
all of this vapour, so the Anniston cyclones, with the lung outdoor

- gas main, and the goke towers, are probably as efficient in *his

respect as are the scrubbers ete. at the Krummrich plant. Rea>tion
with unused chlorine is another matter, and the Anniston arrange-
ment does not include any provision for this., Havercroft and Macher,
1947 reported a smell of chlgrine at the Anniston HCl absorber
exit, and so did Harden in 1950, but in the latter case the
explanation was given that the chlorinators were running rather
cold.” When the higher Aroclgrs are being made, there is a less
depth of diphenyl etc. in the chlorinator during the early stages,
than when lighter Aroclors are being made, and towards the end of
the chlorination of the reaction presumably becomes quite slow,

in spite of the higher temperatures used. Nevertheless, Anniston
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VII. COMMENTS ON THE PROCESS, contd.

Scrubbing of the Chlorination Off-gases, contd.

report fairly good chlorine efficiencies, (see Secticn X below),
With the Anniston off-gas arrangements, any material volatilising
from higher Aroclors can fairly easily be kept apart from any coming
from lower Aroclors.

Air-blowing of Crude Aroclors.

It is desirable to use thoroughly dtied air because it helps to
remove moisture from the product, and probably this makes the HCl
easier to removei. London Enginpering Dept. ceport,September 51,
(page 107),0on the start-up of the Newport plant, reported that a
dense cloud of HCl was fcrmed when air-blowing started, and a simple
lime sorubber was installed to Erevent trouble with the Alkali Acta,
The amount of HCl was about 2 1lbs./batch. Resinous Aroclor required
longer aeration -- up to 6 hours. Page 1P> - 12 stated that the
receiver for the air-blown batches needed an agitator.

The Newport start up report of July 12, 1951 mentions a stoneware
off-gas pipe ocarried above the roof level. A letter, Mather to
Thrift, May 2, 1949, mentions a Haveg stack at the Krummrich plant,
and states that there was no fume nuisance there. The molatler alr
-at Newport could cause the HOl to be more noticeable.

The crude, before air-blowing,on occasional tests, showed 0.5 “o 1.0
mg KOH, equivalent per gram of sample, corresponding to about 2%
to 5 1bs. HC1l per chlorination batch.

Anniston in 1947 were-using conjpressed air from the plant main, not
dried otherwise than by compression and cooling.

Distillation

Operating difficulties may arise from poor operation of the ejectors,
or from freezing of the condenger, or from piugginrg of the vacuum
lines. The cotton wool, or the upper layers of coke,in the scrubbers
on the vacuum line,may become plugged with Aroclor, and with pipe
scale, in which case the top coever of the scrubber is removed, the
soraen taken out, and the upper layers of coke removed. The <2ke 1in
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VII. COMMENTS ON THE PROCESS, contd.

Distillation, contd.

the tower is impregnated with 50% caustic soda solution once or
twice a year, The scrubber 1s filled with the solution, left 24
hours, then drained through the bottom outlet,

Later reports state that the caustic soda has been given up at
Anniston and at the Krummrich plant. At the Krummrich plant the
scrubbers are heated externally by gas flames about each 10 days,
and drained to cans.

The hydrated lime used in the still presumably contains some free
water, and any reaction with HC1l will produce more water. Mnos:t

of this water will escape during the distillation, and the remzir:ici-
will be taken up by the Attapulgus earth in the subsequent trea'=man-
of the distilled Aroclor.

The London Engineering Department Final Reports on the start-up

of the Newport plant record the troubles encountered with the
circulation pump, which was lpcated in a secondary. vessel below

the main still. See also page 79, Section XII. The tube plare -
the condenser leaked at high Lemperature. Steam leaked into
Jacketed lines, and gave colour trouble. It appeared advantazezis
to direct the return stream from the heating coil tangentiaily ‘n* -
the still. It was easier to keep a steady vacuum at 12 mm than
when working at 3 - 4 mm was pttempted.

There was discussion of the relative advantages of a Hagen sepa::"::
inside the still, armd a cyclohe separator outside it on the vap:.r
stream.

Mr., Purzey reported, December 5, 1951, that the return ilnes
the coils at Newport had been carried down below the level of v
charges in the still., This aprrangement, however, did not glve a1
better coloured distillate, so it was abandoned.

The return section, in particular, should be arranged for easy
rodding, to clear it. At the Krummrich plant, Merco cocks ire .= o,
on the circulating line.
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VII. COMMENTS ON THE PROCESS, contd.

Distillation, contd.

The stills have to be cleaned oyt about once a year, and any incrust-
ation of lime etc. chipped out. As the pumps become less efficient
by wear or corrosion, or the velocity of circulation of liquid
through the heating coil becomes slower for other reasons, there

is more liability for the coil to become choked with coke etc.

The Anniston stills have a cyclane on the vacuum line from the
receivers,

Early experience at Newport broughtout the danger of leakage of
water or steam from jacketed lines, and showed the need for some
means of determining the level of material in the still receivers,
The temperature spread in the heating coil naturally depends on
the rate of circulation of the liquid, and, therefore, is not in
itself a fully reliable warning of the end of the distillation;
the delivery capacity of the pump falls as the charge in the atill
diminishes, Directing the return stream of liquor up through the
bottom of the still appears to be bad practice, also the sucking
out of the coil at the end of a run is more difficult. Aroclor
5460 tended to block the vacuum connections from the still re-
celvers.

A closed feeder for the lime to 'the vacuum still was installed at
Newport, to save losing the vacuum between batches, except when the
still had to be emptied.

Treatment of Distilled Aroclors

Exclusion of atmospheric moisture is naturally important where high
electrical resistivity is required, and, of course, the Attapulgus
earth needs to bde well dried,

The earth treatment diminishes the "inorganic chloride" content of
the Aroclor. Schwarting and others, in the Process report of October
15, 1953, page 6, state that 10 - 20 pounds of Attapulgus earth in

a batch ( of 12,000 1bs.) of Pyranol, will reduce the chloride figure
from 0.3 ppm to 0.1 ppm. A larger amount of earth may be useful in
some cases, but a badly contaminpted batch would be returned to the
air-blowing stage and then redistilled.
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VII. COMMENTS ON THE PROCESS, contd.

Treatment of Distilled Aroclors, contd.

Mr. Ellenburg, December 1949, said that finished Aroclors should
not be maintained above 80°C., especiaily in the presence of ircn.

The earth treatment may be omitbved 1f the products are not
required for electrical purposes.

MCL have investigated the use of alternative materials in place

of Attapulgus earth, for example, activated alumina,acid-treated
Fuller's earth, and KN4 grade of Fuller's earth, but have not found
anything to equal the Attapulgus’ earth either in respect of re-
moval of chlorides (and moisture), or in respect of speed of
filtration.

MCL Research Progress Reports 1151 DPF 53/86/4 Pebruary 1954
DF 53/97/6 March 1954
1152 DF 53/85/7 December 1953
NR 53/103/12 July 1954 etc.
deal with this question. The removal of tin-tetraphenyl by earth
treatment of Pyroclors was confirmed. '

The importance of thorough drying of the Attapulgus earth was
oonfirmed at Newport, The steam-heated dryer installed there

would bring the molsture content of the earth down only to about 2%,
80 electrical heating was installed to give a drying temperature of
250°C. The drier earth so obtained gave shorter working cycles in
the treatment of the Aroclors.

Aroclor - Toluene blends.

The curves on pages VI-30 & IX-8Pshow the change in density to
be expected from the addition of toluene, and show the range of
variation which is allowable in the density c¢f the finishedi biend.

Blending of Pyranols.

The necessary precautions to ensure electricai grade quaii*y have
been set out on pages VI-32 and VI-33 Bbove, and all that need be
added here is that this has been one of the most troublescme
quality questions ever met at the Krummrich plant.
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VII. COMMENTS ON THE PROCESS, contd.

Note on "Chloride Scavengers"

Mr. Stickley, September 1, 1953, quoting Dr. Jenkins, wrote: --

"The use of glycidyl phenyl ether as a chloride scavenger
in transformer Askarels 1s ¢overed by a Monsanto patent,
and one of our customers, namely, Westinghouse, has been
making use of this scavenger. They did this in order to
avoid payment of royalty to G. E. on G. E.'s scavenger,
which 18 tin-tetra phenyl. 1 understand that G. E. has
either abolished royalty payments, or so lowered them,
that Westinghouse 18 now going back to tin-tetraphenyl --.
The only reason for using glycidyl phenyl ether, is -hat 1i*
18 more soluble in the Askarel. It is our understanding,
that in practical use it 1isn't quite so efficient.”

(There 18 history of actual trouble with pump blockages due to the
geparation of tin-tetra phenyl in the customer's plant during zcld
weather, and deposits of tin-tetra phenyl have several times tecn
seen in rall tanks returned to the Krummrich plant for refilling),

Mr. Stickley adds that the glycidyl phenyl ether is supplied by
Shell Petroleum Corporation, and there is difficulty in getting 'he
ether sufficlently low in chloridles, The ether is made via chlor-
hydrin. A possible alternative discussed at MCL R & D meeting,
October 1949, was dibutyl diphenyl tin, but that material may be
covered by the General Electric patents.

See also the discussion of the agtion of scavengers under "Excess
Inorganic Chlorides”, page 12-, Section VII, below,

Note on the use of tri-tetra chlorobenzene.

Mr. Stickley, PFebruary 28, 1953, quoting Dr. Jenkins, wrote: -.

"--- the use of tri-tetra chlorobenzene was a G. E. develop
ment., MCC make the blend, for G. E., licencees and use a *:1-
tetra blend supplied by Hooker. Most of G. E.'s licencecs
are expected to go over to the new formulatlon contalning
45% Aroclor 1260 and 55% tri-tetra chlorobenzene mixture."
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Stabilizers

MCC Central Research report 543, "Studies on Light Stability of the
Bleotrical Resistivity of Aroclor 1254" White and Ruehrwein, deals
with this question, incldentally discussing the sclubility of oxygen
in Aroclors.

MCL Research Progress report 1151,DF 53/86/1, September 1953, deals
with the solubility, in Aroclor, of certair anthraquinone derivetives
which had been proposed for use as stahilizers,

About the end of 1951 MCL were msked if they had a method of
estimating beta-chlor anthraquinone in Pyranolg, and enquiry revea.ed
that stabilizers are sometimes pdded by the users, to Arocl:ir 1252
used in capacitors (see letters Ellenburg to Mather, December 28,
1951, and Mather to Quartly, Japuary 8, 1952).

Rosella J. Ulm,of Dayton,in a letter tc R. J. Good, March 12, 1951,
discussed the isolation of substituted anthraquinones by chromato-
graphic methods, and their identification by ultraviolet spestroscopy.

Quality of the Raw Materials,

See Section IX for comments on Raw Material Quality.

Quality of the Finished Products.

The finished products have at times been ursatisfactory for different
reasons, as set out below: ---

1. Excess Moisture

alr
Possible oauaea are (a) impeyfect drying of the blow! g’ (artivated
ailumina not oorrectly regenerated);

{b) imperfect drying of the Attapulgus earth;
(c) entry of moisture from rain, or m:ist air,
espe ¢lally during sampling, tches may be

blow; with dry air (not above 80°C, for the
lower Aroclors) to remove excess mcisture,
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Quality of the Pinished Products, contd.

2, EBxcess Colour.

Around 1950-51 the distilled Aroclors at the Krummrich plant
sometimes showed yellow to green colours. In the running-in
period at Newport, also, there was trouble with colour;  the -
distillate might be brownish or pale green., The green col>ur
was not removéd by re-distillation, even in glass. The origin
of the colour was never ascetained, though at Newport the oseur-
ence of colour appeared to c¢incide with leakages of water into
the distillation system,

Details of construetion of the still -~ direction of entry of

the return stream from the h¢ating coll -- use of Hagen separator
or cyclone on the vapour exit, also may play a part -- alac the
frequency of tapping the sti}l bottoms. Air leak through the
bottom cock on the still may be harmful.

Very high vaocuum may actually be disadvantageous because cf the
very high linear velocity of the vapours which results. Note
also that a tubular condenser, once fouled, may not quickly
olear itself in use. Re-starting after a long shut-down may
give colour trouble for a tinme,

Mr. Ellenberg, December 21, 1951, called attention to the fact
that Ferric chloride has an gppreciable vapour pressure at the
temperature of the ®till and that the (dry) hydrated 1ime may
not be effiocient in "fixing" the ferric chloride. It has also
been suggested that copper or nickel salts from non-ferrous
metals in the turnings used in the chlorinators might cause
colour, MCL Research Report 416A, 52/1/1, January 17, 1952
indicated that lime treatment would remove the green acliour.

Dr, Jenkins, January 8, 1952 mentioned that Arcclors sometimes
contained traces of chlorophdncls. Possibly air in the chlcrive
may favour the formation of phenols. Mr. Ellenberg, December 21,
1951, suggested that the chlgrine gas may carry other impurities.
8ee Anniston report 2673 in the list at the end cf this
sectlion,. Diphenyl sometimes shows a yellow or pinkish cclour.
but coldurless Arcclor has been made from such Diphenyl, and it
is not jhought that the colour of the Aroclors is in any way
related to that of the Dipheryl.
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COMMENTS ON THE PROCESS, contd.

Quality of the Finlshed Products, contd.

3, Partial Crystallizaticn, (possibly after admixture with

solvents).
At Anniston, the trouble with crystallization in Aroclor 5460
is attributed to the presence of diphenyl in the Santowax used.
This may come about by crgss-contamination in the Aroclor piart,
as well as by incomplete fractionation in the diphenyl still,
Attention to this point has been more effective than dropping
the setting point of the Aroclor,

The setting points are now in the range 98.5° to 1054°C.,
instead of 100 to 1053°C, as formerly. There are some indi-
cations that Santowax from "low-conversion" runs of the diphenyl
units, will tend to give orystallization in the 5460,

MCL research reports under job 1152, August - October 1953,
etc. cover work done in the blending of 1221 and 1242 tc give
material which would match 1232, but which would have less
tendency to crystallize, also work on the blending of Aroclors
with materials thought likely to diminish the tenden:zy of the
Aroclors to deposit crystals, A blend of two Aroclers tc make
a third may match on density etc. but still be differer* in
other respects, as discussed in Section II above.

Complaints of deposition of solid in solutions of Anniatorn
Aroclor 5460 in white spirit were ascribed to the presence ~f
hexachloro 1,4 -diphenyl benzene. See also MCC reperts 2492
"Formation of precipitate in organic solutions cof Aroclors",
May 1950, and 2272 “Solubility of Aroclors 5460 in verious
solvents’, Wade, December 1948, (detailed in the 1ist at -
end of this section). 1248 has also shown incipient crysta.
lization.

An acetone solubllity test was developed, to detect the tepden
to crystallize, but it was not completely satisfactcery. thoig- .
was improved by the use of the technique of seeding the tec-

solution with a little of the insoluble produrt. See MCI, Resear .-

Report 416 A, 52/1/4, April 11, 1352 etc.
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COMMENTS ON_THE PROCESS, contd.

Quality of the Pinished Products, contd.

3, Partial Crystallizatign, contd.

Refrigeration to remove the crystallizable materials has been
proposed, but not put into effect. A suggestion was made that
the insoluble matter might be tin-tetra phenyl, but though this
might occur in some cases, the usual cause 1s the presence of
sparingly soluble chlor-diphenyls etc. as discussed above,

MCL Research Progress Report 1151, NR 53/97/8, June 1954 reports
determinations of solubility of TTP in 1248 and suggests that
TCB increases the solubility.

various aspects of the ocqurrence of this partial crystalli-
zation are discussed in MJL research reports under Job 416 A,

High diphenyl content of the diphenyl highboilers appeared to be
the cause of trouble in 4465 and 54%60. The crystals occurred in
the low and the high boiling fraction of 4465,

The crystals depositing in 1232 appeared to be 4-4' dichloro-
diphenyl,

Processing 4465 to a lower softening point helped a little.

4., Excess Inorganic Chlorides

A sample of the Aroclor being tested is washed with hot water,
the water extract clarified by centrifugation in a laboratory
machine, washed with ethey, then tested with acidified silver
nitrate solution. Any turbidity produced, in a Tyndall beam,
is ascribed to "inorganic chlorides" in the product. The
turbidity is matched by uge of standard NaCl dilutions, and ex-
pressed as parts chloride per million on the original sample.

Another portion of the Argclor is heated with a strip of alumi-
num foil for 6 hours at ahout 210°C. under a condenser, cooled,
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VII. COMMENTS ON THE PROCESS, contd.

Quality of the Pinished Producis, contd.

4. Excess Inorganic Chlorjdes, contd.

and the chloride estimation repeated, care being taken to side-~
track anything which has collected on the walls of the condenser.
Details of the test methods are given in Section IX, below.

These tests arise from the use of the Aroclors in electrical
equipment. The first chloride test covers pessible corrosive
efrects of the impurities in the Aroclor as received, and the
second one 18 intended to ¢sver stabilitly of the Arcclor, and
the development of corrosive materials wher the Aroclor 13 kept
in contact with metais at temperatures liatle to arise in
everyday electrical use,

The material collecting in the conderser i1r. the second test 1s
side-tracked because the Géneral Elestric Company distinguish
between 'volatile" and"ncnsvolatile" chicrides, The valatile
chlorides are supposed to go off fru: the transformers, etc.
in which Pyranol is used, without corrcding the equipment, but
~ " the non-volatile chlcride figure is supposed to represert the
amount of corrosion to be expected, It wouid appear tha* in
the test any reflux stream would tend uc carry the "voliatile"
chlorides back into the tegv flask, confusing them witr the
‘hon-volatile",
See also the notes or: the test method itescllt, Ss.tisn IX, rages 77-,
. ahd 181-,
| Dr. Munch and Mr. Ashworth at 8t. Lnruis have develvped a *est
in which the "HC1" liberatesd during the hearing is contiminualy
aspirated over into silver.zitrate selg*ionf a method which
would appear to give g bebter meaaurq/‘he staplilty of the
material.

There is a long history of trouble with fthe verv stringent
specificatlion laid down by users in respecte ©of tae chiorides
tests on Aroclors for the electrical irdustry.
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VII. COMMENTS ON THE PROCESS, contd.

Quality of the Finished Produgts, contd.

4, Excess Inorganic Chlerides, contd.

In the first place, quite specilal precautions have to be
observed in taking samples and in making the tests, especially
in factory conditions wh¢re the air may contain, for example,
traces of HCl. Tanks should not be opened for sampling etc.
when HC1l fumes are being released nearby.

Mr, Clegorn of Anniston has developed a satisfactory method of
taking samples fromrail gars and factory tanks, New, dry,
sample bottles, not cleaned or washed in any way, are used, and
plunged well below the syrface of the liquid to be sampled, and
washed out at least thred¢ times with the material, blown out
with clean dry air or nitrogen, then filled and closed,

This procedure can make the difference between acceptance, or
rejection of a batch.

Aroclor stored in sunlight in a colourless glass bottle will
drop in resistivity, and will begin to smell of HCl. Amber
coloured glass bottles are better.

Laboratory arrangements necessary for the chloride test are
described in Section IX, below.

The direct test, for chlorides in the sample before heating,
will estimate free HCl and metallic chlorides such as might
result from oorrosion, say of the still condensers. If chlo-
rides get through to the "clean" side of the filter, they may
be very troublesome. Alin-blowing of the warm material under
warm conditions, will bring the HC1l down to 2 low 1imit, and
reaction with tin-tetra phenyl or glycidyl phenyl ether will
remove . traces of HCl1,

If the T.T.P. reacts to precipitate the chlorine as Snclu,
which 1s then removed by filtration with Attapulgus earth, then
its effect is understandaple, but since the tetraphenyl is used
in excess, there would appear to be a chance of the formation
of materials such as SnClPhs which would carry through into

the finished product, and so spoil the chloride test. Gradual
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Comments

VII. COMMENTS ON THE PROCESS, contd.

Quality of the Finished Prcducts, contd.

4, Excess Inorgani: Chlorgdes, contd,

addition of the tin-tetra phenyl might pracip:i‘a%te a.l the
reactive chlorine as 8mCl,, so preventing the formation of the
hypothetical 8nClFhs etc. In practice, the tetra prenyl ia
‘the last ingredient to go Into the blender, #o it may te tha‘
the first portion of it to enter the Pyranol picks up all the
chlorides,

Treatment with Attapulgus earth is the s*a2niard methad of im-
proving batches which fail to pass the inorgaric¢ caloriies
test, but sometimes quite heavy treatment 18 neeied.

1f blends such as Pyrarcls 1467 and 1470, wnicw are required to
contain Tin-tetraphenyl, are heavily treated with car‘h. a good
deal of the T.T.P., will be removed by *he eartii, and the amoun*
80 lost will have to be made up agair.

Possible causes of high "divect" zhloride test sre:

1. Contamination of the syetem with metal’ i~ -hiorides
already menticned.

2. Insufficient remcval of HO: by air-blowing.
3. Insufficlert amcunt of lime us=d ir the dizti.iatinn.
4, Entrance of HCL from the factory Armn.sphnere,

5. Entrance c¢f Calle from the alv nr2:ztner cr the tank
vent.

6. Moisture (in the Arccior or Pyrarnol. or in the Atta-
pulgus Earth) will delay tne remcval of A1 hy air-
blowing, and will promote the formaticr of chlor’des
which will remain in the batch.

7. High chloride zontént of the chloride "scavernger" used.
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Comment s

COMMENTS ON THE PROCESS, contd,

Qual

ity of the Finished Products, contd.

4, Excess Inorganic Chlorjdes, contd.

—_—

General Electric (1950) reported that tney could improve the
electric properties of Pyranol 1467 by a comparatively light
treatment with heat-treated Attapulgus earth without a signi-
ficant change in the T.T.P. content of the material. The
Krummrich plant have been una%hle to duplicate this resi:it in
the plant or in the laboratory. Possibiy some chlorides zre
more easily remcved than cthers,

A batch of 45,000 lbs. of Pyranol 1467 made a* the Krummrichn
plant early in 1951 was foynd to test 0.15pom chlorides, and
was, therefore, returned from the rail car to the plant for
re-treatment. By this time¢ it showed 0.8 ppm. Ir was treated
with small amounts of Attapulgus earth, and filtered through the
Sweetland press, but with little effect. The amount of earth
was increased, two treatments finally being given, each with
600 1bs. of earth. The total amcunt of earth used was 1400 1lbs,
The first 600 1k . treatment diminished the cnicrides to 0.2
ppm, and the second to 0,10 ppm. By this time, most of the
T.T.P. had also disappeared.

Instability of the Arocicrs, as indicated by the inorgaric
chlorides test after the sample has Leer. heated 1n the corrosion
test, presumab.y arises fram the presence ci trazes ¢f moderately
stable organic chlorins compcunde, rather thzr from a-y ineta-
bility of the chlcrodipheryls themselves, sincz2 g:iod 9a'ches
show really high stability. Ring sunstiturion of chlsrine for
hydrogen in the diphenyl nycleus should yleld s%able compounds;
the unstaple impurities may be ring ad:i‘'l>r compourds, or threy
may be side~chain substitution products derived from traces of
toluene etc. in the benzene used f~r diprenyl. The crude
diphenyl also contains tracee uf styrene. and ro doubt other
hydrocarbons, which may form unatable chicrine derivatives,

Little exact information on these pcin%s appears to be available,
and it might be thought that the unstabie materials would be
destroyed during the preolcnged hLeatving cf tne charges in the
vacuum stills, except for any wrich might Qistill over in the
early part of the batch.
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Comments

VII. COMMENTS ON THE PROCESS, contd,

Quality of the Finished Products, contd.

4, Bxcess Inorganic Chlorides, contd.

Similar considerations apply t¢ tri- and tetra- chlorobenzenes.
Trouble with Pyrancls in 1947 was traced to the instability

of trichlorbenzene due to the use ¢f too little catalyst in
the manufacture cf the TCB, resulting presumably in the
formation of small amounts of ring addition products.

Trouble aiso arose from the presente cf "chloridesz" in the
purchased tin-tetra phenyl, 8Some deiiveries ccntained as much
as 500 ppm, and MCC found it expsiieni to purify the T.T.P,

as discussed in Section IX, pages -,

Trouble with Inerteen in 1953 was ascribed to inetability of
the glycidyl phenyl ether used.

5. Unsatisfactory Electrigal Properties.

Moisture and inorganic chlorides naturally are <bleciionable,
and it has been stated that storage of Arcclors in steel con-
tainers will harm the electricali proper*ies (Anniston report
2771, in the 1list on page V1i-25 j. The choice of
containers is discussed ir Anniston repﬁr* 2772. See alsc
MCL research progress reports 1i5:i 51/.41/ 24 etc. 1953

and 416A 52/1/8, October 1§52 (Arcclor 1254 nt disccloured in
plain steel, 1 week a% 60°C.)., Packages are dirfcussed cn
pages 34 and 35 of Section VI, above,

Report 1151 RR 53/57/2, May 1953, shows very little detarioration
in electrical properties wider sever: corditicons <f nxpoaure to
steel, and even less with aluminium.

Mixtures containing TCB or TTCB have a more powerful 3slvent
effect than straight Aroclers, and thiz has caused trouble, for
instance, in cases where jointing materials, Glypral "dopes" on
pipe Jjoints, etc. have been attacked ir the custcmer's plant,
with detriment to the electrical prcperties of the Pyrancl,
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Comments

VII. COMMENTS ON THE PROCESS, contd.

Uses for the Products; Applipation Work.

The MCC Bulletins "Physical Properties of Aroclors" and P-115,
"The Aroclors, Physical Properties and Suggested Applications”,
mention the following possible uses: ~-

Adhesives (adhere to mptals) -- low vapour pressures
advantageous.

Electrical fluids and Bolids,

Expansion media in instruments.

Hydraulic fluids; high densities are a favourable feature.
Working fluids for die casting (see the special
bulletin P-137).

Lubricants in high prepsure work -- use in air compressors,
because non-compustible (See the special bulletin

p-128),

Lubricants for plug cocks on chlorine lines. (MCL Res, Prog.
Rpt. 291 51/92/1, April 1951).

Using in cutting oils.

Heat transfer media (See also the special bulletin P-130),

Plastiocisers in PVC, nitrocellulose, chlorinated rubber
etc. -- can be used to "extend" more costly
plasticisers., (Special bulletins).

wWater-proofing paper.

Vehicle for pigments in decorations of fired glass articles.

Use in paints, lacquerp (flame resistance), but note possi-
bility of toxic vapours). Good penetration of stucco

and road surfaces (traffic paints).

(See Phys. & Chem, Data, Section III, above, for references to lists
of compatibilities of materials with Aroclors.)
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Comments

VII. COMMENTS ON THE PROCESS, contd.

Usss_for the Products ; Appligation Work, contd.

Extender for the costly Carnauba wax in polishes.

Prevent sticking of drawers in furniture.

wood treatment (along with pentachlorophenol).
For many of these uses, gaskets and packing materials, which are
resistant to Aroclors are needed. On this question see Section XII,

page 2, below,

See also MCL research reports, 1152 DPF 54/16/7 and 8,July and
August 1954, !

Aroslor 2565 has been used to make non-flame roof sheeting, (Anrniston
visit report 1947, page 3).

l. The yu.do range of properties avallable.

2. Low vapour pressure.

3. Very low forrosive effect.

4, Compatibility with numerous materials,

5. Chemioal inertness and thermal stability.

6. Waterproof.

7. Non-inflammable.

8. The solid Aroclors are odourless and tasteless.

9., Good electrical properties,
On the other hand, the Aroclors are not quite above question on
toxicity, and they have a very high viscosity index, 1. e. a large
drop in viscosity with & small rise in temperature, Viscosity
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VII. COMMENTS ON THE PROCESS, contd.

Uses for the Products; Application Work, contd.

index improvers have been suggested, but their use may harm the
products in other ways. On this point see MCL Research Progress
reports, 1151, D 54/26/5, July 1954, ete.

The following reports deal with electrical uses of the Aroclor
group,

MCC Bulletin "Askarels", July 24, 1953, use in transformers etc.

MCL Research Progress Reports

1151 R§n§3/58/3 June 1953, Material for publications on

1151 DF 54/26/13, Peb.195% application in capacitors etc.

347 52/47/1, Sept. 1952,
and the corresponding Literature survey on electrical
Finsl Report, Mar.3/53 uses

Final report 347D, June 1953, Methods of testing dielectrical
properties.

Research Progress report 347 31/141/17, November 1952, "Electrical
properties of Montars," and 1151 DF 53/86/4, PFebruary 1954 "Montars
in Junction boxes."

Work on uses in hydraulic flulds is described in MCL Research

Progress Reports.

1151 FR 52/71/3 etc. Testing in die casting
DF 53/34/4 May 1953 etec. Machines
DP 54/26/5 etc. July 1954 Pump tests, burn points
Autogenous ignition
V. I. improvers

See also reports under job 454 E in 1952.
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Comments

VII. COMMENTS ON THE PROCESS, contd.

Uses for the Products; Application Work, contd.

Work on uses as plasticizers ip described in: -~

MCL Research Progress Repprt 347 51/59/1 etc. "Aroclors in PVC",
Wwork on uses in paints, and polishes etc. is described in: --

1152 DF 53/89/5 May 1954, 1242 improves solvent polishes
FR 52/90/6 Jan.1953, No gloss imparted to silicate paints
DP 54/27/1 ete. Apr. 1954 Montars in paints for pipe lines,
and battery boxes.
(Montars raise the softening ppint of asphalts).

Agricultural uses:

Animal repellant. J3ee effect on vegetation; toxicity.
The use with Lindane etc. was discussed in correspondence, January
26, 1955.

Miscellaneous Uses:

Use as rust inhibitor is described in DF 54/26/11, January 1955.

Use in lithographic inks has been suggested in correspondence,
(May 3, 1954).

Aroolors also have posaibilities as chemical intermediates,

See MCL Res. Prog. Rpt. 347D ~ 51/141/ June 1952 etc. for nitrated
Aroclors.

The MCL Progress Research Department report for November 1952, page
4, mentions the preparation of Aroclor derivatives for trial aa
insecticides.

Report 1161 RR 54/77/1, November 1954, discusses the hydrolysis of
Aroclors to hydroxydiphenyl,

Mr. Stark of the Krummrich plant, September 24, 1954, suggested that

Montars would make a good sealing compound to cover the cast lead
which holds the carbon anodes in Hooker chlorine cells.
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Comments

VII. COMMENTS ON THE PROCESS, contd.

Patent Position.
Lyles, Soffranko and Becker, November 6, 1946, page 167, state: --

"In 1935 the Swann Chemical Company was acquired by Monsanto,
which gave the latter acgess to the patent rights for the
production of Aroclsrs".

MCL Research and Development Dept. report for August 1949, page
26, states that the market for Aroclors in the electrical industry
was largely dominated {in Britain) by B.T.H. patents up to about
1946, These patents had run ¢ut, but the B,T.H. still held pro-
tection for the use of tin-tetraphenyl. MCL would try to come to
a license arrangement with B.T.H.

The September 1949 report, page 27, stated that B.T.H. were willing
to grant MCL a license,under their patents, to sell Aroclor compo-
sitions containing tin-tetraphenyl, for use in transformers. B.T.H.
needed the British source of supply.

The October report, page 30, indicated that discussions were still
in progress with B.T.H. Meanyhile the Anniston alternative
material, dibutyl diphenyl tin would be considered, although it
probably comes under the B.T.H. patents.

S8ee also the discussion under "Stabilizers", page VII-9, above.

-
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VII. COMMENTS ON THE PROCESS, ¢ontd.

6.

List of Reports relati to Aroclors and

PROCESS REPORTS

Dept. 246; Aroclor Process
Lyles Soffranko and Becker
November 1946

Notes on No. 1 above.
E. Mather
April 1947

Notes on Anniston Aroclor Plant
Havercroft and Mather
September 1947,

Dept. A-246; Pyranol Process
Lyles Soffranko and Miller
March 24, 1947

Process Description for Ar¢clors,
Dept. 2U6

Sochwarting, Neff and Graves
November 1953

Revised version of No. 5 above
Schwarting and Schwartz

March 15, 1955

Process Description for Pyranols
and Inerteens

Schwarting, Neff & Graves
October 1953

Aroclors Operating Instructions
Dept. 246

Ainsley and Schwartz

August 10, 1954

VIiI - 23
Comments

Tanols

Date
Copies sent to
MCL

April 26, 1947 and

October 24, 1950

April 25, 1947

October 7, 1947

October 15, 1947

March 26, 1954

May 17, 1955

May 23, 1955
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COMMENTS ON THE PROCESS, contd.

List of Reports, contd.

1z,

13.
14,
15.
6.
7.

Anniston Equipment 1list for Aroclors,
Ellenburg

Notes on a Visit to the Anniston Plant,
Harden
August 5, 1950

Notes on a Visit to the Anniston Plant,
Pemberton

January 22/ 1951

Notes on a Visit to the Anniston Plant,
Mather

March 29, 1955

Anniston Process Improvement reports
Anniston Monthly Operati¢n Reports
Anniston Plant Investigation Reports
Krummrich plang'nonthly Operation Reports

Krummrich Plant Investigsation Reports
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IX - 82
Test Methods
10,123-53

IX. SPECIFICATIONS AND TEST MET&ODS. contd,

Date: 3-10-53 Material:Aroclors,Pyranols, Iner- Method No.10,123-53
teens, and Tri-Tetrachloro-
By :AEB,NPA:SMK benzen¢ Blends WGK Dept. No.246/233
Test: Flash and Fire (Burn)Point

Introduction:

The flash and fire (burn) point ¢f Aroclors, Pyranols, Inerteens, and
Tri-Tetrachlorobenzene Blend sha)l be determined in the Cleveland
Open Cup Tester, following the procedure (ASTM Designation D92-46)
described in 1949 Book of ASTM Standards, part 5, p. 716-718,

For our purposes, however, it is not usually necessary to make the
complete test (Complete Procedure) as given belew (A). On routine
sample of Pyranols 1476 and 1482 merely use the abbreviated test
(Abbreviated Procedure) for Fire (Burn) Point described under (B)
at the end of the method.

A, Complete Procedure:

1. W11 the cup to about 3/8"from the tcp with the sample.

2. Insert a 20-760°F. range ASTM Open Flash (1 inch immersion)
thermometer so that the bulb is 1/4" off the bottom and midway
between the center.and the back edge.

3., Adjust the flame so that the rise of the sample's temperature
will be at the rate of 9 - 11°F. per minute.

4, AdJjust the testing flame so that 1% will be produced through a
blow-pipe with an opening 1/52". This flame should be only a
bead 3/32" in diameter,

CAUTION: The test should be carried out under a hood where there

are no drafts. This is very important as 1s ‘he rate of tempera-
ture rise.
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. Test Methods
10,123-53
IX. SPECIFICATIONS AND TEST ME[HODS, contd.
Flash and Mire (Burn) Point Tesfp for Aroslors runcls, Inerteens

and Tri-Tetrachlorobenzene Blends, Method No, 10,123-53, contd.

When visible vapors start tp rise from the product under iLhe test
carry across the surface of material the small bead flame (Step
4). The test flame should hever be allowed to get any lower than

Carry the flame directly acfoss the product, as in Step 5, every
five degrees Fahrenneit until the rising vapors flash back to

Record the temperature at this time as the Flash Point,

Continue to pass the flame bead across the sample (Step 5) ever
five degrées Fahrenhelt untjl the vapors flash down to the
material and continue to buin for at least 5 seconds.

Record this temperature as the Fire (Burn) Point,

NOTE: Always read the tempg¢rature before testing as the flash

Convert the readimg to centjgrade units, Report the Flash and
Fire (Burn) Points tc the néarest 1°C,

P11l the cup with the sample to within 3/8" of the top and heat
to boiling under a well ventilated hood,

As the material comes to a hoil pass a test flame (see Step 4,Com-

plete Procedure),across the top of tha cup(Step 5,Complete Proce-
dure).

Note i1f the sample bura for five seconds or mure,

If the material does notl bhuin for 5 seconds, report the Fire

(Burn) Point as) B.P. (above boiling point).

A. Complete Procedure, contd,
5.
a height of the top rim of the cup.
6.
the material under the test,
7.
8.
9.
tends to increase the temperature.
10,
B. Abbreviated Procedure:
1.
2,
3.
4,
5.

If a positive result (the sample burns for 5 secunds or more) was
obtained, a test for Flash 4nd Fire (Burm) Point should be run
on the same materiuzi using the procedure described above under
"Complete Procedure',

MONS 046208



IX - 84

- Teat Metnods
! 10,124.53
IX. SPECIFICATIONS AND TEST MEFHODS, contd.
Date: 2-26-53 Material: Aroglors, Pyrancls, Method No. 10,124-53
Inerteens, andl Tri-Tetrachloro-
By: AEB,NPA:SMK bengene Blends WaK Dept.No.233/246

Test: Iron (as Pe)

Iron is determined in Aroclors, Pyranols, Inerteens, and Tri-Tetra-
chlorobenzene Blend on occaaiogtl samples only.

1. Weigh on a beam balance a §0 (+ 0.05) g. sample in a casserole.

2. Add 20 m2, C. P. H.so“ and digest the mixture on the hot plate.

3. Ignite the carbonaceous mass in the muffle at 800°C. for 1
hour, burning off the carbon residue,

ki, Add to the residue 1-3 ml, Hg804 and warm to dissclve the iron.

5., Heat up the sample until SOs fumes will appear, to insure com-
plete solution of Iron in the ignited sample,

6. Cool the sample and dilute it to 100 ml.
7. Transfer an aliquot to a 100-ml. low form Nessler tube.

8. Aad 3 drops Hg0s, 10 ml. N NH,SCN, dilute with diatilled water
to 100 ml. and mix thoroughly.

9. Compare the intensity of the color with that of a standard con-
taining the same: quantities of H,.S0,, HaOz and NH,SCN. PFollow
the procedure described in General Metrod No. 8§ {Method No,
10,199). Add empugh Standsrd Fe solution to match the color of

the sample.
Calculation:
ml. Std., solution x 0,000025) x 100
% Iron (Pe) Welght of Sample (Step 1) x Aliguot

100

Report the results to the nearest 0,0001%
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Test Methods
10,125-53

IX. SPECIFICATIONS AND TEST M‘ODS, contd.

Date: 2/26/53 Material: Arocldrs, Pyranols Method No. 10,125-53

Inerteens, and Tri-

By: AEB, NPA Tetrachlorobenzene Blends
SMK Test: Refractive Index WOK Dept. No. 233/246

1, Determine refractive index af Aroclors, Pyranols, Inerteens, and
Tri-Tetrachlorobenzene Blend according to General Method No. 28
(Method No. 11,784) with the following modifications:

2. Take refractive index at 25%C,

3. Clean the Abbe prisms by fluyshing with Trichlorobenzene. Then

follow with benzene and "Mersol" washes,

NOTE :

DO NOT TOUCH THE POLISHED §g&ACES OF THE ABBE PRISMS!

—— ——

Report Refractive Index
25
(8,

to the nearest 0.Q001 unit.
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.t Test Methods
10,126-53
IX, SPECIFICATIONS AND TEST ODS, contd.
Date: 3-9-53 Material: Aroclors, Pyranols Method No. 10,126-53
Inerteens, Tri-Tetra-
chlorobpnzene Blend WaK Dept. No. 233/246
By: SE,NPA:SMK Test: Corrosion pnd Chemical
StabLlity
Procedure:
1. Roll a rectangular (2" x 4") plece of aluminum foil so that it

will pass through a 8 24/40 Jjoint of the corrosion test flask.

CAUTION: Be careful that after rolling the specimen does not
touch itself at any point.

Wagh the aluminum foll (Step 1) scrupulously with acetone,
distilled water, acetone, benzene, and chloride-free ether.

Then place the foll on a clpan watch-glass and dry in an oven
at 110°C, for 30 minutes, After cleaning handle the specimen

with tongs or forceps only.

Weigh accurately on an analytical balance the specimen (Step 3)
at room temperature.

Drop the weighed aluminum fpil into the chloride-free corrosion
flask of the "G. E. Corrosipn Apparatus”. Rinse out flask with
sample and rinse end of condenser with sample.

Add 200 ml., of the product under test to the aluminum foil
(Step 4 and 5).

Set the corrosion flask in the corrosion test apparatus,

‘Attach a l2-inch straight-tube air-cooled condenser, the outside

of which is painted with aluminum,
Cover the exposed part of the flask with aluminum foil.

Heat the flask for 6 (+ 0.1) hours at 210 (+ 5)°C.
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IX. SPECIFICATIONS AND TEST ME!EODS, contd.

Test for Corrosion and Chemical Stability on Aroclors, Pyranols,

Inerteens, Tri-TebraohlorobenzegE Blends, Method No. 10,126-53, contd.

11.

12.

13,

14,

At the end of the heating period, detach condenser from the
flask before removing it from the hot plate.

Remove the flask from the hot plate and cover all of the flask
with aluminum foil (when the flask is not on the hot plate).

Without removing the aluminum foll covering of the flask, ana-
lyze the product (Step 6) remaining in the corrcsion apparatus
for:

a. Appearance, Color, and Condition - Use Method No. 10,084

b, Inorganic (Pree) Chlorides - Apply Method No. 10,118

¢, Acidity (Acid Number) - Follow Method No. 10,087

With a pair of clean, straight nichrome tongs remove the alumi-
num foil specimen (Step 5), wash thoroughly, dry and weigh
accurately on an analytical balance in the same manner as before
(Steps 2, 3, and 4).

Report the corrosion as loss or gain in weight to the nearest 0.0001
g. and the Chemical Stability as indicated by the analysis of the
products "After Corrosion Test”, in the same way as reported for the
original (as received) material.

Apparatus: -

G. E. Corrosion Apparatus consists of the followlng:

a) A Corrosion Flask - It Ls a 300-ml. Pyrex flask with a B g.g.
24/40 Joint equipped with a 12-inch straight tube as an air-
cooled condenser. The air-condenser is painted on the out-
slde with aluminum,

b) The Corrosion Apparatus; A transite box 32" long x 8" wide
X 5" deep. The top of the box represents a split transite
board with holes cut to fit the flasks. The box is heated by

© * ‘two 500-watt, 15 velt G.E. Strip heaters with off-set terminais

< at one end (23.5" overpll length). The heating length of the
heating element 1s covered by a copper strip 19-1/2 long x
4" wide x 1/4" thiek.

The temperature 18 controlled by an automatic thermostat with tempera-
ture setting indicator,
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10,127-53
IX. EPECIFICATIOﬂﬁgAND TEST METHODS, contd.
Date: 2-26-53 Material: Aroclors(Crystalline) Method No. 10,127-53

By tEAB, NPA : SMK Test: Hold(Crystallizing)Point  WGK Dept. No. 246

Introduction:

The ocyrstallizing point of the crystalline Aroclors is defined as
the highest temperature noted after crystallisation begins when the
sample is cooled slowly in an insulated contalner,

This is alap referred to as the"Hold Point".

Procedure s

1. Pill a 1" x 8" test tube to within 2 inches of the top with molten
Aroclor and heat sufficiently to insure complete fluidity,

2. Insert an 0-360°C. range, 3-inch immersion, thermometer through
a ocork and place in position in the center of the tube with the
lowest part of the mercury bulb about 1" from the bottom of the
test tube,

3, Place the test tube in a suitable Dewar flask (tube form-evacuated).

4, Allow the sample to cool to pbout 3°C, below the expected crystal-
lizing point without stirrigf. After the temperature 18 3 to 5°C.
below the expected crystallzing point (material supercooled 3-5°C.)
start to stir the Aroclor capefully with the thermometer and note

the highest temperature rise of the Aroclor. This point is taken
as the Hold (Crystallizing)Point..

NOTE: If a material of unknown quality 1s to be tested and the
approximate cyratallizing polnt is not known, a preliminary test is
made in order to determine at what temperature the stirring of
material should start.

CAUTION: The material must not be supercooled more than 3 - 5°C. below
the expected crystallizing point.

Duplicate tests should check within 1°C.

Report the Crystallizing (Hold) point to the nearest 1°C.
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Test Methods
10,194%-55
IX. SPECIFICATIONS AND TEST MHODS, contd,

Date: 4-5-55 Material: Aroclor-Toluene Method No. 10,194-55
Mixtures
by: WWK:WJG Test: Composition WGK Dept. No. 246

-

Introduction:

Certain customers require a mijture of 90% by weight of Aroclor (1254,
1260, or 1262) with 108 Toluend. A rapid method of determining
vwhether or not the required amjunt of Toluene ia present in the sample
of the mixture has been devised and is described below.

Procedure:

1., Examine the sample bottle label to ascertain whether the mix
is a 1254, 1260, or 1262 - Toluene mix, and the Lot number of
the Aroclor used.

2, From the supervisor's file obtain the specific gravity of the
Aroclor used in the mix,

3. Warm the sample to about 50°C. by placing 1t next to a hot plate.

4, Pour the sample into a clesn, dry hydrometer Jjar and determine
the specific gravity at ¥0/15,5°,. according to General Method
No. 13 (Method No. 10,497),

NOTE: The gravity must be taken at exactly 40°C. since no
gravity-temperature coeffigients are avallable for these mixes.

5. Use a 1.400 - 1,600 hydrom¢ter.

6. The gravity of the mix is the abscissa and the gravity of the
Aroolor used in the mix the ordinate on the following graphs
on pages IX-83, IX-90, and IX-90a.

7. Using the appropriate chart (TS-A-139 for 1254, A-11144 for
1260, or A-6567 for 1262) determine the point where the ab-
scissa and ordinate inters¢ct on the graph. If this point
falls within the shaded poftionof the shart, the mixture
ocontains 9.5 - 10.5§ Toluenje and is acceptable. If the point
falls outside this area, the sample is rejected,

Report only the specific gravity of the mix at 40/15.,5°C. and whether
or not the material passes the specification limits. Report the
gravity to the nearest 0,001 unit.
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IX - 91
Test Methods

10,199-54
IX. SPECIFICATIONS AND TEST METHODS, contd.
Date: 8-25-54 Material: General Method Methed No. 10,199-54
By: AEB,NPA:WJG Test: Iron (Fe) Traces WGK G.M. No. 8

{Colorimetric)

Introduction:

Quite frequently iron is present in Monsanto products as an impurity
to an extent of from 0,0001 to approximately 0.02%. In these in-
stances it is advisable to teat for iron colorimetrically if inter-
fering ions are absent. This method determines only ferric iron. It
18 based on the fact that ferric iron and ammonium thiocyanate in an
acid solution give a red color, the intensity of which is propertional
to the guaatity of iron present.

Important: Silver, copper, cobalt and mercuric chloride interfere
with iron determination, Nitric Acid also gives a color that may be
mistaken for iron.

Procedure:

Carry out preparation of the sample in a clean 100 ml., low-form
Nessler tube which has previously been rinsed with C.P. HCl.

If the material to be tested is a solid:

1. Weigh accurately on an analytical balance a 1 to 10 grams (more
for extremely low Fe content).
2. Dissolve the sample in dilute HgSOu.

3. Oxidize the iron by adding 3 - 4 drops of 3% Hp02 solution.

If the material to be tested i1s a liquid:

1, Acidefv the sample with C.P. HaSOu or C. P. HC1,
2. Oxidize the iron by adding 3 - 4 drops of 3% HaOa solution,

The procedure is c¢ontinued for solid and liquild material in the
« following way: -~
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IX - 92
. ’ Test Methods
10,199 o4

IX. SPECIFICATIONS AND TEST METHODS, contd.

@eneral Method, Iron (Me) Traces (Colorimetric), Method No. 10,199-54,
contd.

A. Add to the prepared sample (Step 3 - solid material: Step 2 -
1iquid product) 10 ml. N NHASGN solution and make up the 100-ml.
mark.

B. Prepare "blank" in a second Nessler tube of the same type. Use
the same quantities of acid and reagents as used in the sample.

C. Add to the "blank" standard Fe solution until the tints of the two
tubes match. Record the number ml. of Standard Fe solution re-
quired to make the match.

Calculations: % Iron (as Fe) = nl.Std.Pe Sol'n.x 0,000025 x 100
Weight of Sample

The test will easily detect 0.00001% Pe.

Important: 1In the event that a sample contalins sufficlent iron to
require a titration of more than 10 ml, Standard Iron (Fe) solution, the
prepared sample should be diluted to a larger volume (500 or 1000 ml,)
and the iron (Fe) should be determined on a suitable aliquot.

Reagents Used:

N NH|SCN Solution: Dissolve 76.1 g. NHMSGN in distilled water and
dilute to one liter. -

3% HgOg Solution: - U.S.P.

Iron Stock Solution: Add to 0.2500 gm. pure iron wire¥ 10 ml. C, P,
HCl, 25 ml. distilled water, and 2 drops Bromine water. Cover and

place on steam bathto effect solution. When iron is completely dis-
solved, dilute to one liter. This solution contains 000025 g.Fe/ml.

standard Iron (Fe) Solution: Pipet 100 ml., of Iron Stock Solution into
a liter volumetric flask and dilute to the mark with distilled water.
Mix well. This solution contains ¢,000025 g. Fe/ml.

% (Clean wire with emery cloth to remove any oxide and wipe clean
before weighing.
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IX - 93
N Test Methods
10,252-52
IX. S8SPECIFICATIONS AND TEST METHOQg, contd.
Date: 7-23-52 Material: Biphenyl (Diphenyl) Method No. 10,252-52
By: AEB,NPA:SMK Test: Appearance and Colour WGK Dept. No. 246

Biphenyl (Diphenyl: Xenene) ia a light yellow crystalline solid.
The melt of this material is a straw coloured liquid. It should
be clear and free of residue,

NOTE:

Biphenyl is not manufacthred at WGK Plant but i4 1is purchased
from Anniston or outside suppliers for use in production of
various biphenyl derivatives.

1. Examine the sample and describe its appearance and colour
noting any unusual characteristics, Report as light yellow
crystalline solid, or otherwise if appropriate.

2. Examine the sample in molten and solid state for residue
(visible foreign bodies) such as rust, foreign partieles, etc.
Report observations as none, very slight, slight, moderate,
or considerable. Describe appearance of impurities briefly,

NOTE: -
Any off colour dirty gray or deep brown material or material which

contains more than a slight amount of residue in the melt is to be
rejected. :
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> Test Methods

’ 10,298-52

IX., SPECIFICATIONS AND TEST M@Eﬁggg. contd.

Date: 7-23-52 Material: Biphenyl (Diphenyl) Method No. 10,298-52

By: AEB, NPA Test: Cryssallizing Point ‘WGK Dept. No., 246

SMK

1. Melt completely the sample, Avoid overheating.

2. Fill a 1" x 8" test &ube to within one inch of the top with the
molten material.

3 Place the test tube in a Dewar vacuum jacketed tube,

4, Insert a 55° - 90°C. range, 3" immersion thermometer and a
plungertype metal stirrer.

5. Cool the material with constant-stirring to crystallization.
After slignht supercooling of the molten sample, the temperature
will rise sharply and remain at equilibrium for a few minutes.

6. Record the highest point of the temperature rise as the crystal-

lizing point of the material.
The method is precise to + 0.1°C.
Report the results to the nearest 0.1°C,

The orystallizing point of this material is approximately
68 - 69°C.
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Test Methods
10,299-52

IX. SPECIFICATIONS AND TEST METHODS, contd.

Date: 7-24-52 Material: Biphenyl (Diphenyl) Method No. 10,299-52

By: AEB,NPA: WAK Dept. No. 246
SMK Test: Distilling Range:

1. Determine distilling range of Biphenyl in the manner described
in General Method No. 1 (Method No. 10,006) with the following
changes:

2, Measure 100 ml, of the molten sample into an asbestos covered
benzene distilling flask.

3. Use a 230° - 265°C. 3" immersion thermometer and set up the
distillation apparatus using a transite board having a two
inch opening.

4. Use an air cooled condenser. Be sure to warm up the con-

denser before the first drop to prevent crystallization of the
distillate.

Report the following results along with the complete distillation
to the nearest 0.1°C,

First Drop
Dry Point

100% Range (First Drop to Dry Point)

The results are precise to + o.1°%.
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IX - 96
R Test Methods
10,497-53

SPECIFICATIONS AND TEST METHODS, contd.

Date: 11-17-53 Material: General Method Method No. 10,497-53

By :1G,DKL,NPA:SMK Test: Specific Gravity WGK G.M, No, 13

by Hydrometer

Rinse each piece of equipment with a portion of the sample.

Fill a hydrometer jar with the well“mixed 1liquid or molten
sample near the specified temperature to a height sufficient
to float a specific gravity hydrometer of appropriate range.

IMPORTANT: Pour the sample into the cylinder (Jjar) without
splashing, so as to avold formation of air bubles. Remove any
air bubbles adhering to the surface by touching them with a
glass stirring rod. Select a locatlon for the test that is
free from air currents. Place the jar on a level surface.

Insert a 0 to 110°C. range thermometer and a hydrometer of
suitable range.

Holding the thermometer and hydrometer together in the hand,
stir the contents of the cylinder (Jar), being careful to
avoid formation of air bubbles. Stir until a uniform tempera-
ture 1s reached throughout the liquid. Use a vertical stroke
which will prevent thermal stratification.

If the Specific Gravity coefficient is known, record this
temperature (Step 4) and withdraw the thermometer. 1If this
coefficient 18 not known heat or cool the liquid under the
test to the specified temperature. In either case, wipe the
stem of the hydrometer, allow it to settle back gently into
the liquid and to come to rest floating freely away from the
walls of the cylinder,

Read the Specific Gravity as the pcint at which the surface of

the sample apparently cuts the hydrometer scale. Record the
reading after appiying the hydrometer correction (if any).
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Test Methods
10,497-53

IX. SPECIFICATIONS AND TEST METHODS, contd.

general Method, Specific Grayity by Hydrometer, Method No.10,497-53
contd.

IMPORTANT: Make this observation by placing the eye slightly below
the level of the liquid and slowly raise the eye until the surface
of the sample firat seen as a distorted ellipse seems to become a
straight line (lower meniscus) cutting the hydrometer scale. The
reading should not be taken uwntil the liquid and hydrometer are
free from air bubbles and are at rest.

7. 1If the specific gravity coefficient is not known, record the
value obtained in Step 6. If the specific gravity coefficient
is known take the numerical difference between the specified
and the observed temperaiure.

Calculations:

CAUTION: These calculations apply only to those hydrometers whose

specific gravity scales are numericallyhigher at the bottom of

the scale thmn at the top of the scalc.

Specific Gravity temperature correction =

(Difference between the specified and the observed temperature) x
Specific Gravity Coefficient

Apply the specific~gravity correction as follows:
a. If the observed temperature is above the specified temperature:

Sp.Gr. at specified temperature = Sp.Gr. at observed temp.+
Sp. Gr. temp. correction.

b. If the observed temperatiure is below the specified temperature:

Sp.Gr, at specified temperature = Sp.QGr. at observed temperature
- Sp.Gr.temperature correcticn

Report the specific gravity at the specified temperature to the
nearest 0,001 units.
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K Test Methods
10,497-53

IX. SPECIFICATIONS AND TEST METHODS, contd.

General Method, Specific Gravity by Hydrometer, General Method 10,497-53
’ contd,

The method is precise to ca. + 0.001 units.

Material specifications often specify different temperatures at which
specific gravity shall be measured. For example:

Specific Gravity 15.5/15.5°C.
Specific Gravity 25/15.5°C.
Specific Gravity 60/60°F.
Specific Gravity 20/4°C,

The meaning of the expression given in this example can be easily
seen from the following definition of specific gravity and of density:

A_Specific Gravity is the ratio of the weight (in air) of a given
volume of the material at a stated temperature to the weight (in air)
of an equal volume of gas-free distilled water taken as a standard

at a stated temperature.

Density: The weight of any substance per unit volume at any definite
temperature.

Then in the expression "Specific Gravity 25/15.5°C., the upper tempera-
ture is referred to the material under the test and the lower one
to the distilled water~of corresponding density.

It should be noted that the specific gravities at x/x°C. and at
x/y°C. are inversly proportional to the absolute densities of water
at x°c. and y*C.

NOTE: Absolute densities of water at different temperatures are
tabulated in Lang's Handbook of Chemistry; page 1221, 8th Edition,

1952,
If it is desirable, therefore, to report the specific gravity at x/y°C.
instead of x/x°C., the following calculation 1s sufficient:

Specific Gravity x/y°C.=(8p.Gr. x/x°C.) x density of HeO at x°C.
density of HaO at y°C.
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K Test Methods
10,510-54

IX. SPECIFICATIONS AND TEST METHODS, contd.

Date: 6-7-54 Material: Aroclor 1270 Method No. 10,510-54

By: AEB, NPA: Test: Foreign Odour

WKG W.G.K. Dept. No. 246

1. Place approximately 2 or 3 grams of the material in a large
metal spoon.

2, Apply heat to the bottom of the spoon for about 5 seconds with
a Bunsen flame,

3. Upon removing the spoon frum the flame dense white fumes are
given off. The fumes should have the odour of burnt rubber and
should be free of sharp, penetrating odour of the lower chlorin-
ated Apoclors.

4, Material showing sharp odours will be rejected.

Report the Foreign Odour according to the General Method No. 5
(Method No. 10,080) definitions of alours (none, very faint,
faint, distinct, or strong).

MONS 046226



. IX - 100
Test Methods
10,511-54
IX. SPECIFICATIONS AND TEST METHODS, contd.
Date: 6-7-54 Material: Aroclors 1270 and Method No.10,511-54
1271
By: AEB, NPA
wJa Test: Colour of 5% Toluene Sol'n. WAGK Dept. No. 246

1. Weigh accurately on an analytical balance a 2.5 (+ 0.0100) g.
sample of Aroclor.

2. Transfer to a 250-ml. beaker containing 50 ml, of filtered
toluene.

3. Place on a hotplate and stir until all the Arcclor has dis-
solved.

Do not overheat the solution.

4, Transfer the hot solution to a warm 50-ml, tall form Nessler
tube.

5. Determine colout.df the material according to General Method
No. 2 (Method No. 10,007).

The method is precise to + 5 units,

Report the APHA Colour to the pearest 5 units.
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IX - 101
ot Test Methods
10,576-54

IX. SPECIFICATIONS AND TEST METHODS, contd.

Date: 6-18-54 Material: Arcclor 1271 Method No. 10,576-54

By: AEB, NPA
wJa Test: Appea:ance and Colour WGK Dept. No. 246

Aroclor 1271 (Decachlorodiphenyl) is usually a fine, practically
white, fluffy pewder. Normally the material is pure white, but

on standing in the presence of small amount of moisture if may take
on a very pale blue cast. The materlal 1s a redistilled product,
and the best material is that which is free of jagged crystals when
examined under a microscope.

1. Examine the sample and deascribe 1ts appearance noting any
unusual characteristics.
Report as fine, white, fluffy powder or otherwise if
appropriate.

2. Observe the sample for visible foreign bodies (residue), such
as rust, wood, Mnt, black specks etc,

Report observations as none, very slight, slight. moderate,
or conslderable.

Describe appearance of imurities briefly.
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Test Methods
10:577"510

IX. SPECIFICATIONS AND TEST METHODS, contd.

Date: 6-18-54 Material: Arcclor 1271 Method No. 10,577-54

By: AEB, NPA:
wia Test: $Moisture (Hgh) WAGK Dept. No. 246

1. Tare accurately on an analytical balance a wide mouth drying
bettle, Record tare.

2. Weigh accurately on the same balance a 10(+ 0.0005) g. sample
into the tared bottle., Record welght of the sample.

3. Place the bottle in an oven at 120°C, for 24 hours,
4, Cool the sample in a desiccator.

5. Rewelgh the bottle. Record loss in welght of the sample. Cal-
culate percent moisture.
Calculation:

% Moisture (He0) = Loss in weight (Step 5) x 100
wt., of Sample (Step 2)

The methcd s prezise to + 0.01%

Repsrt the resull 1o the nearest 0.01%.
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Test Methods
10,578-52

1X. SPECIFICATIONS AND TEST METHODS, contd.

Date: 3-26-52 Material: Aroclcr 1271 Method No, 10,578-52

By: RK,WJG:SMK Test: Melting Polnt WGK Dept. No. 246

1. Fill a 400 mi. %all-form beaker with Dow Corning Fluid.

2. Fill cne capiliary melting point tube to a height of 3/4" wirh
sample and another with the standard Aroclor 1271, Attach
both capillary tubes to a 300-335°C. 4' lmmersion thermometer
with two short lengths of thin wire, adjustirg the lower end
of the tubes level wlth the mercury bulb,

3. Immerse the aéaembly in the dbath ani clamp the thermometer stem
in position 3/4" from the side of the teaker, (A desk lamp
placed near the bath will facilitate cbservations). Adjus® the
initial bath temperature to 250-60°C.

4, After the apparazus ig in position, heal at such a rate that the
bath temperature wiil increase 0.5 + 0.1°/min, The rate of rise
in temperature 1s important and strict observance of the above
limits is necessary.

5. Record the temperature at which the flrst menliscus appears and
the temperature of complete melting of both the sample tezted
and the du Pont standard. 7The first meniscus 1s taken as the
temperature at vitich the first liquid meniscus in the tube 1s
observed. The c-mplete melt 13 takern as the temperature -
which all ¢rystals nave diuappeared.

The method 1s precige %o + 0.2°C.
Report the mel%ing point (M.F.) (first meniscus) and the complete

melt {C.M.) on bat- trc svandard ard sample lested to vhe rearest
0.10.°C.
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. Test Methods
10,579-41
and 10,580-52

IX. SPECIFICATIONS AND TEST_I#‘HODS. contd.,
Date: 3-4-41 Material: Ardelor 1271 Method No. 10,579-41

By: AEB,MJW Test: 5% Tolu41 Sclution Color WGAK Dept. No, 246

!
Weigh 2.50 grams of sample and transfer to a 250 ml. beaker ccntaining
50 ml. of filtered toluol. Place on a hot plate and stir until all
the Aroclor has dissclved. Now transfer the hot solution to a warm
50 ml.tall form Nessler tube aqd compare the colour with APHA Stan-
dards contained in similar tubes, empkylng the procedure described
in General Method 2 (10,007).

Report the APHA Colour to the nearest 5 units,

The method 18 accurate tc + 5 units,

) T
Date: 6-24-52 Material: Arodlor 1271 Method No. 10-580-52

By tAEB,WJG:SMK Test: Crystaltstrucbure W3K Dept. No., 246
|

14

1. Spread a small amcunt of the sample cn a glass 8lide and plaze 1t
on the stage of a microsco‘e which magrifies from 75 to 300
diameters. =

2, When the sample has been bﬁoushb inte the field and 1s ir f-cus,
slowly move the slide from|side to slde and observe the kinde of
crystals present and the pﬁoportion of each.

2. Estimate roughly *the percejt of Jagged crystals,

Report the amcunt of sharp edgdd crystals to the nearest® 5%.

Two anelysts observing the sem4 material will usually agree within

10%.
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Test Methods
10,620-53
IX. SPECIFICATIONS AND TEST ME*HODS, contd.
Date: 3-9-53 Material: Aroelo's, Pyranols Methci No. 10,620-53
Inertegns, Tri-Tetra-
By :SE, NPA : SMK chlorbenzene blends WGK Dept.No.233/246

Test: Moisture (Ha20 Water Content)

|

T

Introduction:

Tri-tetrachlorobenzene Blend, diifferent proportions of a mixed solvent
are required. However, the analysis itself is the same for all listed
products.,

Because of the varying solubilijy of Aroclors, Pyranols,Inerteens, and
f

Procedure:

1. Determine moisture (water content) in Aroclors, Pyranols, Inerteens,
and Tri-tetrachlorobenzene end using Karl Fischer (XK. F.)
reagent. Apply the "Dead Stpp" method described in General Method
No. 7, (Method No. 10,100) with the following modifications:

2, Place the solvents, in the pboportions indicated below, into the
titration flask:

Material Anhjydrous Benzene Anhydrous Methanol

—_—— —t
Pyranol 1478 - O ml, 300 ml.
Pyranol 1488 100 mi. 200 ml,
Pyranol 1467 100 ml1. 200 m1.
Pyranol 1470 100 ml. 200 ml.
Pyranol 1481 100 ml. 200 ml.
Pyranol 1495 100 ml. 200 ml.
Inerteen P.0.P.O, 100 ml., 200 ml.
Tri-Tetrachlorobenzene blend: 100 ml, 200 ml.
All Aroclors 110 mi, 190 ml.

3. Titrate the solvent with the K. P. reagent until it is "blanked".
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IX - 105
. Test Me*nods
10,620-53

IX. SPECIFICATIONS AND TEST MEIHODS, cortd.
Tast for Mcisture (HgO Water Coptent ) for Arsclors, Fyranols, Iner-
teens, Tri-Tetrachlorchenzene Blends, Meihcd No. 10,620-53. certd.

NOTE: The solvent 1is "blanked" wher the ‘phe shadow remaing fully
open (ca. 100"} for 3) secords.

4, Refill the buretve with K. F. reagert %: the zero mark.
5. Weigh on a beam balance & 107 (4 0.05) g. sample by difference,
into the "blanked" eolvent pnd allow the material in the flazk

o mix weil.

6, Titrate the solvticn with &. F. reagent. v tne end-point deassrived
in Step 5. Recurd the velyme =f K, F. reagent used.

Czleulation:

% Moisture (Hg0)* = ml K, F, Reagenct % ip0 fuetur x 100
I Sample Weignt

The method 1s precise o + 5% df the water rresent,
Report the result to the nearegt 2.0005% ov equivalent p.p.m,

-

NOTE: 1 ppm je equivalent to 2.0001%.

* If required by a areuirlcatnun, report & "Water Content” i{n
p.p.m. equivalent to perc-ah molsture,
i
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IX - 106
Test Methods
10,670-53

IX. SPECIFICATIONS AND TEST MﬁODS, contd,

Date: 4-13-53 Material: Pyrmnols 1488 and  Method No. 10,670-53
1495
By: DBH,NPA:SMK Test: Trichqorobenzene (TCB) WGK Dept. No, 246
i

t
!
i
\

Introduction:

Aroclor 1260 (@.E, Compound No. [1482) and Trichlorcbenzene (TCB)

(G. E. Pyranol No. 1478) are blended together to make transformer
Pyranols for the General Electrlic Company. Twc blends are made:
Pyranol 1488 (60% Arcolor - 40% TCB) and Pyrancl 1495 (90% Arocler -
10% TCB).

»

Sixteen ounce samples of the Arojlor 1260 and the TCB used for blending
in the department are brought tg the laboratery for the analysis,

Procedure:

1. Tare accurately on an analyt#cal balanze two conlcal ground glass
stoppered weighing bottles.

2, Add 10 (+ 0.0005) g. of warm‘(éo' - 70°C.) Aroclor 1260 to each
bottle. o

3. Cool and reweigh on the same balance.

=

Add TCB to each weighing bottle from an eyedropper until the
desired composition is obtalned.

NOTE: The following proportions are used:

TCB Added
Pyranol No. Sample No, 1 Sample No. 2
1488 39% 41%
1495 9% 11%

5. Rewelgh the material accuratdly on the same balance.

w
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IX - 106a
Test Methods
10,670-53

SPECIFICATIONS AND TEST MHTHODS, contd.
T

Test for Trichlorobenzene (TCB) in Pyranols 1488 and 1495,
Method No, 10,670-53, contd.

6.

10.

Put the stoppers in the weighing bottles and place them on a
covered steam bath.

Swirl the materials occaaiopally to facilitate thorough mixing.
After the blends are thorothly mixed, determine the refractive
index at 25°C. with an Abbe Refractometer according to Method
No, 10,125,

Plot ND25 versus % TCB on cpordinate paper and connect the two
points obtained with a strajght line.

Determine the refractive indlex at 25°C. of the sample under test
according to Method No. 10,125,

Determine the percent T.C.B; present from the graph (step 8),

Report T.C.B. to the nearesﬂ 0.1%.
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Test Methods
10,723-51

IX. SPECIFICATIONS AND TEST HﬁﬂHODS, contd.
f

I
Date: 5/16/51 Material: Geheral Method Method No. 10,723-51
By: HOH,DKL:SMK Operatfion of Fisher
Test: Eleotrpphotometer WGK G.M. No.18

PRECAUTIONS:

a. Remember that this is a prbcision instrument, and that for besat
results it must be handled with care. Certain adjustments have
been made for optimum operption of the instrument. If in doubt
as to proper adjustment oq functioning of the instrument consult
your supervisor,

b. Be certain that the proper| filter is in the instrument before
depressing the lamp button‘and that the filter is clean.

c. Always adjust the galvanomﬁter needle at the beginning of a

series of measurements, i
d. See that the intensity conkrol 18 in the proper position,

e. Use only absorption cells fin the instrument. The matched pairs
will be engraved with the pame number by the Service Section.
Be sure the cells are cle and free from fingerprints.

to bring the meniscus safefly above the path of the light beam
when in the oper3ting position.

£f. In f£illing the absorption Eells, always add sufficient solution

g. Always fi1l1l the cells before placing them in the adapter;
never fill them while they! are in the instrument.

h. Always be sure to have the label of the cells faecing front
(towards the operator) wheh placed in the adaptor.

1. Always close the compartmebt when making measurements or
setting the initial null.

J. In changing the position ok the sliding platform, push the
platform gently but firmly against the proper stop. Do not
slam the platform against the stop.
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Test Methods
10,723-51

IX. SPECIFICATIONS AND ngg_yﬁgnons. conta.

General Method, Operation of F&pher Electrophotometer, Method No.

10,725-51, contd.
PRECAUTIONS: contd.

k. Do not release the lamp buttton during the interval required to
move the platform, exchanging in the light path the reference
cell and the cell containl the unknown material,

1. Do not keep the lamp button depressed longer than necessary.

1. Place the proper filter 1in position.

2. Set the intensity control (uower left switch) to "ADJ. GAL"
and turn the "ADJUST ZERO" knob (above the galvanometer) so
that the galvanometer needlb coincides exactly with the index
line.

3. 8Set the intenalty control to that position designated by the
letter engraved on the handle of the filter holder.

4, Place one of the matched paiir of carefully cleaned 23 mm Fisher
cylindrical absorption celiﬁ containing the reference solution
in the rear position in the adapter platform in such a manner
that the label fages front {(towards the operator) and place the
other cell of the pair, contalning the unknown solution in the
front position in the adapter holder with 1ts label also facing
front.

5. Close the cell compartment ﬁoor.
b
6. Pull the platform knob fo rd until the catch is in firm contact

with the front stop in ord to bring the rear absorption cell
containing the reference solution into the light path,
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IX. SPECIFICATIONS AND TEST E#THODS, contd.

General Method, Operation of gigher Electrophotometer, Method No.
[

10,723-51, contd,

7.

10.

11.

12,

button (in the center of the dial control) and after ten seconds
adjust the "INITIAL NULL" [knob to bring the galvanometer needle
back to the index line.

Adjust the dial control tq zero on Scale A, Depress the lamp

Without releasing the lamy button, push the platform knob until
the platform is firmly in |contact with the rear stop to place
the absorption cell with the unknown solution in the light
path.

Still holding down the 1 button, bring the galvanometer
needle back to the index line by turning the dial control.

Record the A-Scale or B-Schle reading as indicated in the
specific method,

Without releasing the lump'button, recheck the initial null
adjustment as before (Stepk 6 and 7). 1If not in adjustment,
repeat steps 6 thru 11 until there is no change in null
adjustment,

Empty the cells, rinse thoroughly, f111 with distilled water, and
return them to the adapter,

[
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IX, SPECIPICATIONS AND TEST METHODS, contd.
T

Date: 5/21/53 Material: Boiler Water Method No. 10,733-53

By: HOH,NPA:SMK Test: Chlof(ide WAK Dept. No. 350

1.

2,

Filter, using Whatman No. 42 filter paper, about 125 ml. of the
sample.

Place 100 ml, of filtered sanple into a 250-ml. Erlenmeyer flask.
Then add 10 ml, of >% HaOg solution and mix well,

Add 3 drops phenolphthalein, then follow with 0.5 N H.SO)‘ until
pink color just disappears.

NOTB: If the sample is acid to phenolphthalein, add 0.5 N NaOH until
pink, then 0.5 N H.so,‘ dropwise until the color just disappears.

Silver Nitrate solution (O. g. C1/ml) to the first appearance
of a permanent red coloration. Record ml. AgNOs used.

Prepare and make a blank det+m1nation as follows:

Add 1 ml, Chromate 1nd1cator‘()la.c.0§) and titrate with standard

a. Place 100 ml. distilled yater into a 250 ml. Erlenmeyer flask,
add 10 ml. 3% HaOp solutjon and mix well,

b, Add 3 drops phenolphthn1+1n and 0.5 N NaOH until pink.

6. Add ocarefully 0.5 N H.so; until the color just disappears.

d, Add 1 ml. Chromate 1ndicrtor and titrate with standard Silver
Nitrate solution to the same|end-point as for the sample. Record
ml, AgNOs used.

Calculation:

Chloride (as ppm Cl) = [ml. AgNO’p for sample (Step 4) - ml., AgNOs

£or blank (Step 5;)} x5

The method is precise to + 5 ppm,

Report the chloride to the nearept 1 ppm. MONS 046239
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IX. SPECIFICATIONS AND TEST METHODS, contd.
T

Date: 2-27-53 Material:Aroclors, Pyranols Iner- Method No.ll,147-53
teens, TCB,and Tri-Tetrachloro-

By: 8E,NPA:SMK benzeng Blends WGK Dept. No.233/
Test: Sampling Procedure 246

T
Samples of the listed products are taken in the following way:

A, Batch Samples (taken by men |in Dept.)
Three 16-oz. wide-mouth, screw cap bottles for each batch.

B. Storage Tank (S.T.) Lot, Car |and Drum-Lot (D-lLot) are sampled
by the Laboratory personnel according to the following:

For 8.T. lot, Car, and D-Lot s les use only 5-pt. narrow-mouth
(narrow-neck), amber coloured, Bgkelite-screw-cap, bottles.

Samples to be taken as per table |below:

Material Reserve |Sample Advance Sample*
Pyranol 1467 S.T. Lot -|3 x 5-pt. Bottle 1 x 5-pt. Bottle
! Car ~-|2 x 5-pt. "
D. Lot -iz x 5-pt. "
Pyranol 1470 S.T.Lot -:3 x 5-pt. " 1 x 5-pt. "
car -2 x5-pt, "
D. Lot -2 x 5-pt. "
G.E.Compound No.1476 S.T.Lot -i3 x 5-pt. " 1 x 5-pt, "
(Aroclor 1254) ° Car -12 x 5-pt. "
D. Lot -2 x 5-pt. )
Pyranol No. 1478 S.T. Lot -i3 x 5-pt. M 1 x 5-pt, "
(Trichlorobenzene) Car -i3 x 5-pt. !
0.E.Compound No.1482 S.T.ILot -{3 X 5-pt. ! 1x5-pt, "
(Aroclor 1260) car -i2 X 5-pt. "
D. Lot -2 x 5-pt. "
Pyranol No. 1488 S.T.lLot -!3 x 5-pt. " 1 x 5-pt. "
(60% Aroclor - 4OSTCB Cer -{2 x 5-pt. "
Tri-Tetrachlorcbenzene i
Blend car(only)-!3 x 5-pt. " 1x 5-pt, "
lnerteens S.T.Lot -!3 x 5-pt. " 1 x 5-pt. "
Cer -2 x 5-pt. "
D. Lot -l2 x 5 pt, "

MONS 046240
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N Test Methods
11,147-53
IX. SPECIFICATIONS AND TEST ﬂHZHODS, contd.,

Sampling Procedure for Aroclori, Pyranols, Inerteens, TCB, and Tri-
Tetrachlorobenzene Blends, Method No. 11,147-53, contd.

General Information:

1, As soon as the amber (brown) 5-pt. bottles (see "Caution" on

the last page of the method) art received, the carton 1s opened,

each bottle is capped, and the bottles are returned to the carton
until needed.

2. When ready to sample, remov; a bottle from the carton and wipe
off with a clean, dry towel (sep Note 1 at the end of method).

Procedure for Car Sampling:

1. Attach bottle to the clean Ftainleas steel sampling rod (see
Note 2 at the end of method).

NOTE: The bottle is attached ttrﬂy sc that it can not awing, to
one end of the rod, with the nepk toward the handle of the rod.

cap from the bottle and immediately plunge the bottle, neck up, at
least 12 to 18 inches beneath the surface of the material in the
dome, Allow the bottle to fill completely.

2. After the department man haE opened the car dome, remove the

3. Withdraw the bottle and empty the contents into a bucket.
NOTE: The bucket content is laFer thrown away .

4, Repeat the f1lling of theibottle from the car and emptying into
the bucket three times (Step 2 pnd 3).

5. Plunge the bottle again ihto the car, fill it completely with
the material, remowve frim the cphr, pour out few milliliters nf 1ts
contents to rinse the inside of' the bottle cap, allowing the drip-
pings to fall intc the busket,

6. Cap the pottie 'with the rihsed cap and remove from the rod,
wipe clean and label.
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IX. SPECIFICATIONS AND TEST Mgghons, contd.

Sampling Procedure for Arcclors, Pyranols, lnerteens, TCB, and Tri-
Tetrachlorobenzene Blends, Methé? No. 11,147-53, contd.

Procedure for Storage Tank (§.T.D,Lot Sampling:
7

1. Use the same procedure as d#scribed for car sampling with the
following modifications:

2, Substitute by a specially iesigned sample holder the sampling
rod used for car sampling. '

3. Ascertain that & sampling line of the storage tank has been
drained ana thoreughly flushed with the material to be sampled.

Procedure for Drum-lot (D-lot) Jampling:
T

1. Sample directly from drums{designated by the department. Take
a composite sample of the lot.

2. Use for transfer of the majerial a syphon with a rubber bulb
as an aspirator.

3. Cap the sample bottle withithe rinsed cap, clean and label,

i
QAUTION: USE NO SUBSTITUTE BOTTLES for the standard 5-pint, narrow-
neck, amber sample bottle fitted with the factory metal-lined screw
cap. ~

NOTE: 1: In Dr. R. L. Jenkins) memo to Mr, D. L. Hynon, 9/26/47,
in which Clegorn's method of sampling is included, "diaper clath" is
used. Mr. J. F, Stickley has approved the method as here modified.

which Clegorn's method of sampiing is included, "a clean hardwood
stick about 1" x 1" x 4'ig used. Mr. J. F. Stickley has appraved
the method as here modified,

NOTE: 2: In Dr. R, L. JenkinsE memo to Mr, D. L. Eynon, 7/26/47, in
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Test Methods

11,321-54
and 11,323-54

IX, SPECIFICATIONS AND TEST !@%EODS, contd,

Date: 2-25-54  Mate.:u.: Montars Method No. 11,321-54%
By :SE,NPA :SMK Test: Appearadoe WAGK Dept. No., 246
"1

Montar is usually brown to black lumps or chunks.

1, Examine the contente of the pample bottle and describe its
appearance. Report as black chunks or otherwise if appropriate.

2. Observe the sample for visiple forelgn bodies, such as rust, wood,
lint, etc. Report as none,' very slight, slight, moderate, or
considerable. Describe appkarance of impurities briefly.

—

Date: 2-25-54  Material: Mont#rs Method No. 11,323-54

By:8E,NPA:SMK Test: Non-Volatile Residue WGK Dept. No, 246
at: 8o0°C.

-

1. Weigh accurately on an analyEical balance a 5(+0.0100)g. sampie in

a large porcelain cruecible which previously has been cleaned and
heated in the muffle at 800°0., cooled in a desiccator and weighed
on an analytical balance, R}cord weilght of the sample and the tare
of the crucible.

2. Smolder the sample over a butner until velatile matter is rc longer
given off. !

3, Place the crucible in the muffle and heat at 80T°C.or 45 minutes.

4, Cool the sample in a desiccabor and reweigh accvrately or an ana-
lytical balance. Record weight of the crucible.

Calculation:

% Non-Volatile Residue at 800°C -
+

*Weight of Crucible (Stgpﬁh) - Tare (Step 1) x 100
Welght of jaﬁple (Step 1)

Report the result to tne nearest:0.01%. MONS 046243
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11,433.54
IX. SPECIFICATIONS AND TEST METHODS, contd,
Date: 9-21-54 Material: General Mev)od Method No. 11,433-54
By: WMK, LJW, wWJa ‘
WWK:wJa Test: Visﬁosity WGK @.M. No. 25

I
Part A: Saybolt Universal Viscodity by Saybolt Viscosimeter.
T -

1. Take a scrupulously clean, dry 60-ml. viscosity recelving flask
from the oven and allow it to cocl to room temperature while the
viscosimeter 1s being cleaned. (Use only receiving flasks whizh
have been standardized and flound to be within + 0.05 ml. cf 60,00
ml.)

tube
2, Clean the viscosimeter/as féllows:

A. Insert the cork, which jhould be c¢lean and in good condition,
in place in the bottom of the tube.

B. Carefully pour enough benzene into the tube so %‘la‘' the latter
is filled and the liquid overflows into the gallery.
Do not allow any benzene to spill down into the 01l bath,
as the vapours will affect later viscosities,

CAUTION: While using bqnzene for cleaning the visszosimeter,
be sure all circuits of the instrument are turned off.

C. Using a thermometer fitted with a holder tu prevent it touching
the bottom of the tube, stir the mixture well so that any ad-
hering material is dissdlved. Be sure the entire inner surface
of the tube and gallery:'is wet,

Pull the cork to drain the tube. With a clean withdrawal
tute draw the excess liquid from the galiery and discharge
1t directly into a beaksr -- not into the viscosity tube,

D. Repeat Steps A tnrough ¢'1nclusive.
E. Permit the viacosimeter|tube to drain and dry, ABSOLUTELY

DO NOT INTRODUCE A C OR KLEENEX INTO THE TUBE OR
GALLERY FOF. BLOTTING UP|RESIDUAL LIQUID,
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11,433.54

IX. SPECIFICATIONS AND TEST METHODS, contd,

General Method, Viscosity, Method No. 11,433-54, contgd,
T

F.

H,

Flush ca. 80 ml. of the wellsshaken (and neated 1f needed
to insure fluidity) sample to be tested through the appa-
ratus and follow Step C ahove.

Drain this out, and again flush with a fresh portion of
sample to make certain last drops of previous material
have been rinsed out.

Shine a pen-light up thrdugh the orifice whilie lcoking dowr
into the tube. The orifice shculd be free of fibers cr any
other obstruction. If tﬁele are present, they should be
removed by flushing with#sample only, not by use of wires,
If flushing with sample flails, inform Eﬁz'supervisor.

ADDITIONAL PRECAUTIONS:

A.

B.

See that the bath oil, wHhen hot, 1s not less than 1/4" atove
the level of the overflow rim of the gallery of the tube.

The bath oil should be aigrade of light-coloured mineral

01l which has a viscosity of 40 + 5 Saybolt seconds at 210°P.
and should be replaced wgen it displays a definite darkened
colour.

For viscosities'to be at 100°F. the bath oil temperature
shall not exceed 100,25°F (+ 0.05°F. for 10 Min.). For vis-
cosities determined at 1BO°F., the bhath temperature shail no*
exceed 130,50°F, (+ 0.05PF. for 10 Min.). For visccsities
determined at 210°F, the bath shall riot exceed 212.0°F. (+
0.10°F. for 10 Min.) -

Use only thermometers stpndardized tu the rearest 0.01°F.
against. a National Bureap of Standards thermoneter.

should be accurate to within 0.1 percent when tested cver
a 60 minute pericd. Eleptrical timers must not be used urless
the available pcwe: sourice 1s known to be of sufficiently

Use only the stopwatch p£ov1ded for timing purposes, which
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IX, SPECIFICATIONS AND TEST METH?DS. contd.

General Method, Visoosity, Method No. 11,433-54, contd.
T

E. Contd.
accurate frequency. The stopwatch must be left in the
holder provided, since vgriations in its position can cause
error, i

F. Never use the plunger, c¢mmonly provided, for cleaning the
instrument and never exp¢se the viscosimeter to a draft
during a determination.

tube., Pour ca. 150 ml. of spmple into a scrupulously clean
beaker which has been rinsed with sample, and heat the contents
to not over 7°F. hotter t the temperature of test. Do not use
a sample which nhas overheated, even if it is then cooled to with-
in the prescribed range. :

Pour enough heated sample into the tube that it ceases to over-
flow into gallery. All samples must be strained through the 100
mesh screen which has been darefully flushed with sample.

Blot the cork dry with a linF;zree cloth and insert it in the

Stir the sample with the stgndardized thermometer (with attached
holder) until its temperatufe has remained constant within

+ 0.02°P. of the desired tefperature for one full minute (with
constant stirring).

NOTE: Stirring is-a very critical point, especially in the case
of more viscous 1liquids such as Aroclor 1260, Use the exact
technique described as follpws:

Stir the sample with t thermometer, continuously in the
same direction, at a sured rate of three revolutions
per second, Alternately sweep the thermometer against the
walls of the tube for five revolutions and then stir in the
center of the tube for three revolutions. Do not deviate
from the prescribed rate of stirring or the practice of
stirring five revolutions at the walls of the tube, three
revolutions at the center, five at the walls, three at the
center and 80 on for the one-minute period specified.
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1X. SPECIFICATIONS AND TEST METHQESI contd.

General Method, Viscosity, Method .No. 11,433-54, contd.

5. contd.

Regulate the temperature of t‘e sample while stirring, by adjusting

the 0il bath until the desired reading holds constant within + 0.02°P.
throughout the required interval. Do not stir by moving the . thermo-

meter up and down unless you desire to cool the sample, and under nc
circumstances stir in this manner during the one-minute timed inter-
val, i

6. Remove the surplus sample from the gallery, with the scrupulously
clean withdrawal tube which 1§ inserted at one point in the
gallery without touching the gver-flow rim, and which removes
sufficient sample that the level of sample in the gallery is be-
low the level of sample in thg oil tube proper. Do not rotate
the withdrawal tube around thq gallery.

7. Place the receiving flask in position so that the stream of oil
from the outlet tube strikes the neck of the flask.

8. 8Snap the cork from its positiqn, and at the same instant start
the stopwatch.

9. 8top the stopwatch at the sam¢ instant that the bottom of the
meniscus of the sample reacheQ the mark in the neck of the
receiving flask. -

with sample. This would denote an incomplete seal aml a pre.-
mature seepage of sample though the orifice which would produs ¢
erroneocus results,

10, Examine the end of the cork ti see if 1t has become moistened

The time in seconds, after applying the proper cslibration cor-
rection of the tube 1s the Saybolt Universal Viscosity.

Different operators in different laboratories should agree within 0.5%
on all readings.

Report the results to the nearest ;0,1 seconds.

Reference: ASTM D-88-44
MONS 0462417
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IX. SPECIFICATIONS AND TEST MET*ODS, contd.

General Method, Viscosity, Method No. 11,433-54, contd.
B T

OPERATION OF THE TAG vxscosmz.'mgﬁ,r

The viscosimeter is heating wheni the lamp is off, Do not go away and
leave the "quick heat" on., The Quick heat" should be turned off when
the temperature of the bath is within 1 degree of the desired bath
temperature. The viscosimeter should be allowed 30 minutes to come

to temperature equilibrium before making a test. This will allow

the metal parts of the viscosimeter to come to temperature equilibrium
with the bath. WNote: Every now|and then, trouble will be found in
getting the bath to hold the proper temperature. This 18 usually due
to dirty contact points. They are found in a small housing between
the motor and rheostat. The points may be cleaned by taking off the
housing cover and removing any carbon deposits with tissue paper. If
possible, this job should be per}ormed by Service Section personnel.

Part B: Kinematic Viscosity by #odified Ostwald Viscosimeter,

1, ' Clean the viscosimeter tube jas follows:

A. Connect the large side arm of the viscosimeter, by means of
a piece of clean rubber tubing, to a vacuum source.

B. Apply gentlesuction.

cC. Place ca. 10Q ml, of begnzene or TCB in & 150-ml. beaker,
place the capillary a of the tube in the beaker, and
suck the solvent through the tube.

D. Repeat Step C using acdtone.

E. Dry the tube by suokinq a gentle stream of air through it
or placing in a steam cabinet.

2. Adjust the constant temperature bath to the desired temperature,
holding the temperature within + 0.05°F.

3. Place a 1 x 6 inch test tube inside a 500-ml, suction flask.

Insert a medlium porosity Selhs glass crucible into the rubber
adapter. Place the adapter fn the top of the flask with the
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IX. SPECIFICATIONS AND TEST MEYHODS, contd.
i

Qeneral Method, Viscosity, Meth?g,uo. 11,433-54, contd.

3. contd.
glass tube extending into thr test tube. Filter, by suction,
enough of the sample to filllthe 1 x 6 inch test tube ca. 3/4
full, Have the sample hot e?ough to be fluid,

4, Select the proper Ostwald tube series number (see chart below)
and fi1ll the tube as follows
A. To the large side arm of the Ostwald tube, connect a piece
of clean rubber tubing which is connected to a vacuum
Bource., '

B. Invert the tube and plage the capillary side into the
filtered sample contained in the test tube.

c. Using gentle suction drgw enough filtered sample to fill
both bulbs and into the capillary up to the mark etched on
1t. '

D. After loading, the tubeiis turned right side up, vacuum
removed, and the excess!sample is wiped off the viscosi-
meter tube.

-

Modified Ostwald Approximate Viscosity Range

Viscosimeter Centigtokes ~ Saybolt Universal Seconds |
Series 50 0.8 - 3 | cemeeacccccaa-

Series 100 3 - 10 35 - 65

Series 200 10 ~ 70 60 - 325

Series 300 25 - 175 120 - 800

Series 400 120 - 850 550 4000

Series 500 800 {-5600 3600 - 25,000

i

MONS 046249



IX - 118
: Test Methods
11,433-54

IX. SPECIFICATIONS AND TEST OPS, contd.

General Method, Viscosity, Methch No. 11,433-54, contd.

5.

10,

11.

Supporting the tube in a ber stopper, immerse the viscosi-
meter in the constant temperature bath to such a level that the
top bulb is completely immersed. Adjust the tube to a vertical
position. This can be best accomplished by elther visual
examination or using a umaﬂl plumb bob consisting of a plece of
solder and a thread placed\in the large side arm of the Ostwald.,
The plumb bob should not tguch the walls of the tube.

Allow the sample and tube qo come to temperature equilibrium
in the bath. 10 minutes will be the minimum time required
for this.

After the sample has attained bath temperature, apply vacuum
to the capillary arm and draw the sample up to a point ca. 5§
mm, above the mark bhetween |the bulbs.

By means of a stop watch, asure the time required for the
meniscus to pass from the ypper to the lower mark. This is
efflux time, t, in seconds;

A check determination can HYe made by re-drawing the sample back
above the upper mark and ppoceeding as in Step 8. It is not
necessary to refill the V1$oosimeter.

Calculate the viscosity of .the sample as follows:

V = CT

Where V = Viscosity of samgple in centistokes at T°F,
C = Calibration consfant for tube at T°F, and
t = Efflux time in sgconds for sample at T°F,

A calibration constant 18 determined on the viscosimeter as
follows:

A. Adjust the constant ?emperature bath to 100 + 0.05°F,
B.  For the standard oilluse API or NBS oil,
c. Repeat sﬁeps 3 throu#h 9 above.
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IX. SPECIFICATIONS AND TEST MEFHODS, contd.

General Method, Viscosity, Methpd No. 11,433-54, contd.

D. Using the viscosity (V|), in centistokes, marked on the
standard oil lable, calculate the tube constant (C) as

follows: c - v
t
where C = Calibration conastant at 100°F.for the tube
H tested,
V= Viscosity of the oil in centistokes, and
t = Efflux time in seconds.

E. Determine the constant: in duplicate., Duplicate efflux
times should be within 0.2 seconds.

F. To determine the calibpation constant on a tube at other
temperatures use the llowing equations:

Calibration constant af 210°F.(98.89°C.) = 0.996 x calibration
: constant at 100°F, (37.78°C.)

Calibration constant af 130°F.(54.44°C.) = 0.999 x calibratin
constant at 100°F. (37.78°C.)

Calibration constant at 60°F.(15.56°C.) = 1.001 x calibration
" constant at 100°F. (37.78°C.)

12. To convert from kinematic miscosity in centistokes to Saybolt
viscosity in Saygolt Univepsal Seconds consult either the
attached graph B-7781* or ASTM D-446-39.

13. The following equivalents Fre frequently used in connection with
viscosity conversions:

Polase = C.Z.8. 1t of absolute viscosity
Centipoise = 0,01 poise

Stoke = C.g.8. unit of kinematic viscosity
Centistoke = 0,01 stpke .

Centipoise = centistpkes x density (at temp. under con-

5 sideration)
Reyn (1 1b. sec. per sg. in.) = 69 x 10~ centipoises.

Reference: ASTM D-445-46-T and p-446-39.

*#See page IX -~ 61lb, above.
MONS 040251
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11,503-52
SPECIFICATIONS AND TEST ME',L‘HDDS, contd.

pate: 9-23/52  Material: Trighlorobenzene Method No, 11,503-t2

By: LDF, DKL, Test: stabil?,ty WGK Dept. No. 223-246
NPA :SMK !
1. HRinse a clean, dry, 300-ml, g.g.s wide-mouth Erlenmeyer flask

twice with a few ml. of the Trichlorobenzene (TCB) sample.
Weigh on a beam balance the flask and add 290 (+ 0.05) g. of
the sample, Set the dip-pipe into the flask making sure the
dip-pipe is not touching the bottom of the flask.

Place the flask fitted with its dip-pipe in position by slipping
1t through the opening provided in the bath lid section and
clamp firmly in place. Thp absorber flask is rinsed with dis-
tilled, chloride-free watep, and about 20 ml. of chloride-free
water 18 added, to seal effegetively the opening of the side-arm
bulb., Place rubber stopper tightly on the absorber flask. Seat
absorber male joint into fpmale Joint of dip-pipe, remembering
that the ground glass joint formed and the inside of its glass
tube must be dry; this is pccomplished by the use of a clean
tissue of Kleenex. Complete the assembly by connecting the dip-
pipe with the rubber tube from the bubbler.

The Dewar boitle space is killed with dry ice and methanol
around the condenser trapﬂ Use ca, 3" of methanol, then
orushed dry ice to the top. Check the dry-ice trap before each
run, If water er ice 1s sent anywhere inside the condenser
trap, clean the trap with%Eistilled water and alcohol and place
in the oven to dry before

air before using.

sing. Always blow the dried tap with

Immediately turn on the air by releasing the pinch clamp which 18
between the dry ice trap and pressure regulator,

CAUTION: Do not connect Ithe sample to air line before dry ice
has been added to trap, or the cooling air in the trap will

suck the sample from the flask into the alr line. 1f this should
ever occur, replace the bber tubing with new Tech, Prod. Cs.
amber translucent rubber tubing, 3/16" I.D. 1/16" wall -~ de¢ not
attempt to clean out soildd tubing, clean out glass caplllary
tube with methanol, and blow dry with air, clean and dry the
bubblers and put in fresh|trlcresyl phosphate.
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IX. SPECIFICATIONS AND TEST ODS, contd.

Stability Test for Trichlorobenzene, Method No. 11,503-52, contd.

5. Cover the parts of the asse bly (excepting the absorber bulb)
that are above the bath top with aluminum foil to exclude light,
which has proven detrimentel. Make certain there 18 a water seal
in the side arm bulb with & water head rising well into the bulb,
This assures complete abao:Ftion of chlorides.

adjust heat to approximately 210°C, with this source alone. The
stirring motor for the bath is also turned on and allowed to
circulate the fluid during the heating. When the proper bath
temperature has been reache, the thermo-regulator-relay-immer-
sion heaiar sysieiw 18 piug in and the bimetallic thermo-
regulator is adjusted as folllows: Loosen locking screw in the
base and rotate the Bakelitp head until the pointer indicates
the temperature desired on the graduated scale. Relock the

head by tightening this locking screw. At the instant the
desired temperature is obtalned, the red contact screw-governing
setting should be turned soj that 1t just touches its contact arm
buttom. Usually only a smaLl part of a turn of the adjuster will
be sufficient. K

6. Turn on the variac operatiEF the main bath-heat source and

NOTE ¢ This thermo-regulatdr is a very delicate and accourate
mechanism which 1s easily broken if mishandled. 1In no case
should it be removed or tampered with except for the setting
instructions mentioned above. This adjustment will normally be
mede by the Instrument man,!

T. The manometer in the air lihse should show a pressure differential
of 24-26 mm, of mercury. rkings for the proper reading have
been made on the manometer.| The rate of air flow should be re-
gulated to a value of 44 ml} air/minute )., means of a rotameter
applied to the outlet. This flow rate can be regulated by means
of a screw ciump on the tubing before the capillaries, The
bleed-off valve can also beiused to make small changes. Usually,
however, it should not be n#cessary to change the setting of the
regulator.
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SPECIFICATIONS AND TEST METHODS, contd.

Stability Test for Trichlorobenﬁene, Method No. 11,503-§2, contd.
T

8.

10.

11.

12,

Clean out the mercurous sulfate electrode by allowing some
solution in it to drain aroynd the loosened glass plug., (First
read instructions appearing|later in this method on use of
electrode, care, and sourcei of trouble). Occasionally (every
2 or 3 days) it is necessarﬁ to clean the silver wire electrode
by dipping it in dilute nitric acid and sanding with fine mand

paper.

CAUTION: Do not use emery ¢loth, Emery cloth contains impurities
which will affect the electrode potential.

Rinse off electrodes by plaging a 100-ml. beaker of distilled
water under electrodes and turning on agitator.

Before titrating the sample, run & blank on the methanol by
putting 20 ml. of distilled jwater in a 100-ml..beaker and adding
50-75 ml. of the methanol, placing the beaker under the electrodes,
turning on the agitator, and reading voltages on the previously
balanced potentiometer, The voltage should be 60 millivolts, but
it might be higher due to cantamination. If 0.02 ml, or less of
0.005 N AgNOs reduce the potential to 60 mv. or less, and methanol
is good enough to use, Disgard the beaker contents.

NOTE: If the methanol is ndt satisfactory, obtain a fresh supply
from the solvent uault. Irjthia fresh supply is not satisfactory,
the methanol will have to beg purified by distillation as described
at the end of this method.

The length of run for each %ample is two 8-hour periods, At the
end of the first 8-hour perﬁbd, remove the first absorber without
turning off the air, and pour ita contents into a 100-ml. beaker
which has been cleaned by rihsing with 1l:4 HNOs, then distilled
water, Rinse into beaker, :;ding a total of 50-75 ml, of methanol,
and titrate to a potential of 60 mv., using 0,005 N. AgNOs.

|
The absorber must be rinsed well with distilled water, 20 ml. of
water then being added to t flask, and water removed from joints
with tissue, as before., The absorber 18 then placed back on the

dip-pipe for the second 8 hour period.
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IX. SPECIFICATIONS AND TEST HODS, contd.

Stability Test for Trichlorobenzene, Method No. 11,503-52, contd.

13. The contents of the otherwabsorbera are then treated as des-
eribed in Step 1ll.

14, At the end of the second Q hour period, repeat’ Step 1l for each
absorber.

15, At the end of the stabilily test, allow flasks to drain free of
bath fluid and wipe remainder free with Kleenex, empty the
flasks,rinse with alcohol; flush with distilled water and dry in
oven. Do not put foils in flasks. Also clean the dip-pipes
with alcohol ol and distilled water and place in the oven to dry.
The Dow Corning fluid level should be maintained 1 inch from the
top of the dbath. ;

During any run where only|one or two flasks and assemblies are
in use, the remaining positions are occupled by dummy flasks to
maintain the proper bath level.
Calculation:
Parts per million chloridﬁs = ml, 0.005 N AgNOs x 0.61
In the range 0.1 to 0.5 ppm agieemnnt between duplicate samples must
be 100% of one another. In the range 0,6 to 1.0, the agreement must
be 50% of one another.
Report results to the nearest ¢.1 ppm,
NOTE: If the chlorides on bat¢h samples are greater than 1.0 ppm

determinealso Stability by Method No. 10,126 (G.E.) on the sample
filtered through Attapulgus earth.

Preparation of Solution and Apparatus:
T

0.005 N AgNOa: The silver nitrate solution is made up by adding
50,00 ml, 0,01 N AgNOs from a $0-ml. volumetric flask (painted
black), to a 100-ml, volumetri¢ flask (also painted), and diluting
to the mark with distilled wat¢r. This solution is prepared by the
Analytical Section.
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11,503-52
IX. SPECIFICATIONS AND TEST !E#HODS, contd,

Stability Test for Trichlorobentene, Method No. 11,503-52, contd.

Checking the electrode system: !

Standard chloride solution may te prepared to check the electrode
system in case the cell exhibits abnormal behavior.
To make 1,00 ppm standard, add 1.49 ml. of 0,55 N HCl to a 1000-mil,
volumetric flask and dilute to the mark. Dilute a 10-ml, aliquot
with 50-75 ml. of methanol in a|l00-ml. beaker, and titrate with
0,005 N AgNOs. Calculate the psarts per million chlorides indicated
by the titration and compare with the standard value.
Fresh standards should be prepufed from time to time. Calculations
for 1.00 ppm std; ml, AgNOs reqld. = 1.00 ppm = 1,64 ml,

0.31

Use of mercurous sulfate electr&gez

1. Do not place electrode too near the heating bath, Evaporation
changes the normality of th K.so4 solution.

2, Before refilling electrode with potassium sulfate from the
volumetric flask, pour a sméll amount over the lip to avoid contami-
nation. .

3. Remove all air bubbles from|electrode arm by closing stop-cock,
tightening rubber stopper, and turning upside down, allowing
glass plug to slide down arnp of electrode, forcing the bubble
to the surface, Pill arm with potassium sulfate solution from
eyedropper. i

4, Always close stopcock befo remgving rubber stopper. Otherwise
the suction created will drgw alr bubbles into the electric arm.

5. Before using the electrode, [loosen glass plug and allow some
golution to drain out. Sometimes potassium sulfate crystallizes
around the plug. preventing |good electrical contact. Remove
rubber stopper before loosening plug to allow solution to drain
freely.

wire which connects outer arm with inner electrode system.

6. Make certain mercury in out#; arm i8 in contact with platinum
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IX. SPECIFICATIONS AND TEST !EigODS, contd.

Stability Test for Trichlorobenzene, Method No. 11,503-52, contd.

7. Always keep stop-cock open ﬁhile electrode is being used.

8. Always keep rubber stopper ﬁn place when making a run, and never
leave stopper off very long. The atmosphere may contaminate the
electrode.

9., Always leave electrode tip qn a beaker of distilled water when
not in use.

NOTE: A second electrode has been prepared in case the first one

should be broken. This electrode 18 kept in a labeled box in the

Aroclor Room. It is advisable to drain out the KaS0, solution and
refill the new electrode with fresh sclution before using.

Preparation of a New Mercurous s@rate Electrode:
!

Before filling the new electrodq, clean thoroughly with dilute nitric
aclid and rinse with distilled wqter followed by potassium sulfate solu-
tion, '

Reagent grade meroury is added %o outer arm with an eyedropper. Make
sure the mercury is in contact th platinum wire at the bottom of
arm,

Punch a hole in a rubber police and flt cver arm of electrode. 1n-

sert a piece of clean copper wire about 3 inches long. One lead wire

from potentiometer is connected |to wire. Other lead wire 18 -onnected
to silver metal electrode.

Add enough reagent grade mercury to inner electrode bulb to cover
the platinum wire., Add about 1 4 inch of mercurous sulfate, reagent
grade, which has previously beern washed with normal potassium sulrfate
solution. Fill the electrode wqth normal potassium sulfate.

CAUTION: Mercuric sulfate 1s a‘poiaon to the electrode., Mercuric
salts can be reduced by leaving |in prolonged contact with mercury and
xasou solution.

Methanol 8till: Using methanol

bottom fiask 5/4 full. Add ca.

from the can, fill a large round-
5 grams Sodium Hydroxide pellets,
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IX, SPECIFICATIONS AND TEST METHODS, contd.

Stability Test for Trichlorobengene, Method No, 11,503-52, contd,

Methanol Still: contd. '

Use a distilling column packed with glass helices and a water-

Jacketed condenser. All joints are glass-to-glass. Do not use

rubber. A bulb-shaped funnhel on recelver end of condenser protects
methanol from air contamination; The funnel fits into a two-hole

cork stopper which fits into a feceiver bottle. The glass tube from
the other cork stopper hole leads into an empty trap which is connected
to a "breather" bottle containiﬂg caustic solution.

Set heating mantle under flaak.; Discard first 100 ml, distillate,.
Run a blank test on the next 50 |ml, of methanol; 0.02 ml. or less
of 0,005 N AgNOs should be required to reach a potential of 60 mv.

Leave a slzeable heel in the digtilling flask (300 - 400 ml.)

P11 receiver bottle close to neck, as bad air in the bottle will
spoil the methanol. Use either o receiver bottle with a screw cap
or a glass jointed cap. It has been found necessary to add one drop
of very dilute nitric acid (about 0.01 N) to each bottle of methanol
to give sharper breaks at the e point of the titration.

When bottle is full, cover cap wpth aluminum foil.

When bottle of distilled methanol is put into use, use siphon
arrangement on shelf in Aroclor Room. The system consists of two
empty traps with "breather" bottle between containing alcoholic
caustic to absorb chliorides and FCB vapors. It 18 necessary to
cccasionally refill the alcoholip caustic bottle with fresh soclution.,
If good distilled methanol is nop available, undistilled reagent-
grade methanol from Mallinckrodt (hemical Company can be used. The
methanol must be tested before use, however,
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IX. SPECIFICATIONS AND TEST @HObS, contd.

Stability Test for Trichlorobepzene, Method No. 11,503-52, contd.
T

A.
B.
c.
D.
E.

Bath

Stirring Motor

Main Heat Var?ac, 20 amp, cap.
Dewar flask containing cold trap.
Thermoregulatior

Bubbler (Air)

‘Flask, 300 ml.

Dip Pipe

Absorber Bulb

Relay (Amincd # 4-37 OB)
Reserve D-C !fluid

Mercury Hanon*eter
Clamp adjustment for air flow.

MONS 046259



IX - 128
N \ Test Methods

11,532-54
IX. SPECIFICATIONS AND TEST ME#&ODS. contd,
Date: 5/24/54 Material: Aro#loru: 1142, 1148 Method No.ll,532-54
By :LDF,NPA,GWM: .
wJa Test: Acid Nu?ber WGK Dept. No. 246

This method is used for all dury-coloured Aroclors (mainly ecrude
Aroclors).

1. Weigh accurately on a beam palance a 10(+ 0.05)g. sample by
difference into & clean, dry 400-ml. beaker. Record weight of
the sample, ‘

2. Add 100 ml. of Carbon Tetraghloride (CCl,) and 100 ml. distilled
water, previously Jjust neutralized with 3 0l N KOH, using Phenol
Red 1ndicator.

3. 8tir ehe selution with a gl 88 rod until all the Aroclor is in
solution. Transfer the contents of the beaker to a 350-ml,
separatory funnel. Shake and allow the layers to separate.

separatory funnel, and the pater layer (containing free acid)

4, Draw off the lower (Aroclor‘cc14) layer into another 250-ml,
into a clean, dry 400-ml, bpaker.

water to the second separatpry funnel, shake and collect the water
layer in the same-beaker asxbefore (Steps 3 and 4). Combine
water extracts.

5, Add another 100 ml, of neutFalizod (as above Step 2) distilled

|
6. Titrate the combined water pxtracts with 0.01 N KOH solution to
Phenol Red end-point. Recopd ml. KOH solution used.

CALCULATION:

Acid Number (mg. KOH/gram of sapple)z ml. 0.0l N KOH (Step 6) x 0.56
Sample Weight (Step 1)

Upon request only, convert Acid Number to mg. HaOﬁé.in the following
way: mg, NaOH/gram « mg. KOH/gram x 0.715

Report the results to the nearebt 0.001 if they are below 0.1, other-
wise to the nearest 0.0l.
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Date: 2-26-53 Material: Pypanol 1467 and 1470 Method No.11,533-53

By :Se,NPA:SMK Test: Tin ?etraphenyl WGK Dept., No. 246

—

CAUTION: This method 18 not aﬂplicnble to product containing more
than 0,0035% water. Determine‘resulta on two separately weigieu
samples., Blow the funnel with|dry air 10 minutes.

Procedure:

1.

Weigh on a beam balance by
(approx. 10 ml.) at 25°C.
separatory funnel., Bubble
minutes.

Bubble dry HC1 through a g
for 10 minutes. Occasiona
any spatter drops are washg

rom & 10-ml. graduate into a 125-ml.
dry

%difference a 15 (+ 0,05) gram sample

alr through the sample 10

jass tube of small bore into the sample
1ly rotate the separatory funnel so that
pd down.

NOTE: A tube drawn to an §1most capillary tip is desirable for
the bubbling. i

Leave the capillary tip in|the funnel and bubble dry air through
the sample for 30 min., to pweep out excess HCl, Dry the air over
Drierite., Occasionally rojate the separatory funnel so that any
spatter drops are washed dpwn. Check for complete removal of

HCl by odour. Do not remoye air line from funnel.

Pipet 25 ml. of distilled yater into the funnel, allow to blow
for 1 - 2 minutes and then!withdraw air line.

5.
6.

]
Stopper funnel and shake v*gorously for 2 - 3 minutes.

Allow separation of layers; and decant bulk of water layer into
a clean, dry 100-ml. beakep.

!

Pipet into the funnel anot
shake vigorously as before
layer and combine the wate

er 25-ml, portion of distilled water,
allow to separate, discard the Pyranol
extracts.
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IX. SPECIFICATIONS AND TEST METHODS, contd.

Test for Tin Tetraphenyl in Pyrgnol 1467 and 1470, Method No.l1,533-53
contd.

8. Mix the water extracts and pipet a 20-ml. portion into a 250-ml,
Erlenmeyer Flask.

phthalein indicator solution (1 g. indlcator to 100 ml. 95%
ethanol) and titrate with 0,01 N NaOH until pink colour remains
for 5 - 10 seconds.

9. Add 50 ml, distilled water %nd 3-5 drops of alcoholic phenol-

10, Determine a blank titration|with 0.0l N NaOH on 70 ml. of dis-
tilled water. '

NOTE: The distilled water used|for the blank and samples must be
taken from the same containers.:'

Calculation:

% Tin Tetraphenyl = (ml, NaOHaStep 9 x Normality)-(ml.NaOHeStep 10 x
Normad-ity) x 40 x 2.5
Sample He1gh$(step 1) x Empirical Factor (last page
cf method)

Report the result to the neares“: 0.001%

i
Determination of gﬁimoal Factdr for Tin Tetraphenyl Analysis in
Pyranols 1467 and 1470. !

Introduction:

In the process of blending Pyragol 1467 (or Pyranol 1470), the manu-
facturing department will send 8 1/2-gallon sample cf Pyranol 1488
(or Tri-Tetrachlorobenzene Blend-Aroclor 1260 mixture in the case
of Pyranol 1470) and a sample of Tin Tetraphenyl to the Laboratory
to be used in this determination.

NOTE: Inasmuch as the laboratory preparation is in fact a pilot run
for the manufacturing department, all materials must be the same as
proposed to use in the plart praduction.
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11,533-53
IX. SPECIFICATIONS AND TEST ggtgons, contd,

Test for Tin Tetraphenyl in Pyrgnol 1467 and 1470, Method No.11,533-53
contd.

Procedure:
1, Weigh on a beam balance a ciean, dry 16 oz. wide-mouth buttle.,

2. Rinse the bctile twice withjabout 100 ml, of Pyranol 1488 (or
Tri-Tevra-Aroclor 1260 Mixtyre for Pyranol 1470) sample.
1

3., Fill the bottle approximate#y two-thirds full.

k., Reweigh the bottle with urr.|ssmple anj cbtain the weignt of
Pyranol 1488 (or Tri-Tetra—*ronlo" 1260 Mixture) teing used,
Record the weight.

5. Caloculate the necessary amoynt of Tin Tet.raphenyl powder to give
a 0.130% solution of Pyrano]l 1467 (or Pyranol 1470),

Tin jevraphenyl (grams) = g, of Pyranol 1488(or Tri-Tetra-Arcclor
1260 Mixture) x 0.00130

Reoord caiculated weight of Tin|Tetraphenyl.

6. Weigh accurately on an analjtical balance, using a watch glass,
the amount of Tin Tstraphengl calaulated in Step 5.

T. Brush the powler from the wgtch glass into the bofttle cortaiaing
the Pyrancl 1488 {or Tri-Tefra-Arsclor 1260 Mixture),

8. Effect complete aclutiom by theating to approx.6GC. with aonstant
agitation, Tnis shculd take;about 1 hovur and 15 minutes,

9. Analyze Pyraroi 1467 (or Pyéancl 1470) prepared by the above
procedure, for Inorganic ,F{es) Chlorides ascording to Methad No.
10,118, Report the result o Department A-246,

10. Analyze the Pyrancl 1467 (od Pyrarol 1470) An the regular manner
(Procedure at the beginning]ct this method) as for Tin Tetraphenyl
content.

ml. NaOH x Normality x 100
Sample Weight used x 0,130

Caloulation: Enpirical factdr =

Repourt the resuil to the rearesy 0,001,
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Date: 4-22-54 Material: Tin Petraphenyl Method No. 11,565-54

IX. SPECIFICATIONS AND TEST QEODS, contd,

By: SMK,NPA:WJG Test: Appearance and Colour WGK Dept., No. 246

Tin Tetraphenyl 1s usually a white to light cream colored powder,

1. Examipe the sample and describe it3 appearance noting any
unusual characteristics. port as white powder or otherwise
1f appropriate.

2. Examine the sample for viaible forelgn bodies such as rust,
1int, wood, ete. Report as none, very alight, slight, moderate,
or considerable, Desoribe pppearance of impurities briefly.

3. Report presence cf lumps arfl moisture alsc,

+

Date: 4-22-54 Material: Tin T?traphenyl Method No. 11,566-54
By: SMK,NPA
wJa Tast: Meltipg Point W3K Dept., No. 246
]

1., Place 2 g, of the sample in an agate mortar and grind to a fine
powder.

2. Pl a melting point tube, which has beer. sealed at one end, with
the sample to a height of %/4 inch.

3. Place the melting point tulie in the melting point apparatus,
fastening the tube tc a 195 to 235°C. thermumeter,

4, Determine melting point acqording to Gensral Method Ne, 3
(Method No. 10,052) with the follewing modifications:

5. Regulate the temperabture tq give a rise of 0.25°C. per minute,
6. Report Sefternirg Puint, Meybing Point, and Complete Melt.
7. Duplicate determinations should check %o within + 0.25°C.

Report the result to the nearedt 0.5°C,
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IX. SPECIFICATIONS AND TEST ﬂEiEODS. contd.

Date: 10-6-54 Material: TiniTetraphenyl Method No. 11,568-54
By: WMK,WJG,NPA :

PLD,RPS:WJ0 Test: Ch!orides WGK Dept. No. 246

1. Weigh a 20 + 0.1 g. sample into a 500 ml.g.g.s.Erlenmeyer flask.
|
!

2. Add 350 ml. CP monochlorobenzene and heat on the steam bath until
the sample dissolves. Occhsional swirling of the contents will
speed solution, ‘

3. Transfer solution to hot, PO - 100°C., l-liter separatory funnel.

4, Rinse flask with 100 ml. hpt water into funnel. Shake for one
minute venting carefully through stopcock.

S Transfer bottom layer (monbchlorobenzene - TTP) to second hot
l-liter separatory funnel.

6. Add 50 ml. hot water and ehtract as before,

7. Draw off bottom layer and Hiscard.

8. Combine Ha0 extracts and transrer to 250-ml, beaker.

9. Cool to room temperature, Fdd 3 drops conc. HNOs and 50 ml.2-B
alcohol. :

10, Chill in ice bath and titrhte potentiometrically using 0.0333
N AgNOs from a 5-ml. micropurette.
NOTE: Add AgNOs in 0.10 ml. increments until potential
approaches 200 millivolts. Then add in increments of 0.05 ml,
until potential falls belct 125 mv. Resume 0,10 ml, increments
until a potential of less {than 100 mv. 18 reached. Record all
readings.

11. Make a blank determinatiod following steps 1 - 10 except omitting
sample.

12, Determine the equivalence point from the plot of ml, 0,0333 N

AgNOs vs, emf (mv) as follows (see Fig.l):
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IX. SPECIFICATIONS AND TEST ME!&ODS, contd.

Chlorides Test for Tin Tetraphenyl, Method No,11,568-54, contd.

12, contd. .
: a, Draw line AA' through fhe top plateau,

b. Draw line BB' through the bottom plateau.

¢. Draw line CC' through the step.

4, Draw lines DD' and EE'l through points 0 -~ N and parallel to
the horizontal axis. °

e. Draw lines FF' and 0G'| through points 0 and N and parallel
to the vertical axis. |

f. Draw line HH' through points M and P.

g. Draw line JJ' through polnt of intersection L and parallel
to the vertical axis. 0.0333

h. Read the volume of N AgNOs from the intersection :of
line JJ' withthe horizontal axis.

Calculation:
»
ppm Chlorides = (ml.AgNOs(sample) - ml.AgNO;(blankj)x N x 0,035457 x 106,
r 20 7

* 106 = 1,000,000

o) ~~—p
{ne)

)

L]

|
i
4
|
!

ml. 0.0333 N AgNGp
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: 11,605-54
IX. SPRCIFICATIONS AND TEST ME!EODS, contd.
Date: 10/2/54 Material: Aroglor, Pyranols, Method No. 11,605-54
Inenteen, Tri-tetra-
By: CM, LJW, NPA chlgrobenzene Blend WGK Dept. No.246/233
WWK:WJG Test: Dielectric Strength

—_

Introduction:

Consult Method No. 11,752 for the sequence of electrical measurements
and the terms used with the determinations.

The dielectric strength of an insulating oil is of importance as a
measure of its ability to withstand electric stress without failure.
It may also serve to indicate the presence of contaminating agents
such as water, dirt, or conducting particles in the oil. One or more
of these may be present simult eously when low dielectric strength
values are found by test.

However, a high dielectric streﬂsth is not a certain indication of the
absence of all contaminants.

Procedure:

1. Ascertain that temperature of the material under test is 25 (40.5)
°C. Exception: For Arocler 1260 onll the temperature of the
material under test will b 50 + 1°C
NOTE: Testing at other temperature is likely to give variable
results which may be misleading.

Q. Shake the sample container so as to thoroughly mix the oil
before filling the test cu%.

NOTE: This cperation 1is e‘en more important with used than new
0il as the impurities may settle to the bottom and the test may
be misleading.

3. Rinse the oil testing cup three times with small portions of
the sample to be tested.

4, Immediately after final rihse, fill the cup to a height of not
less than 20 mm. (0.787 in}) above the top of the electrodes.
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IX. SPECIFICATIONS AND TEST ODS, contd.
Test for Dielectric Strength off Aroclor, Pyranols laerteen,
Tri.tetrachlorobenzene bland, thod No. 11,605-54, contd.

5. Rock the cup a few times 1h order that any entrapped air may
escape, Close cover over pil test cup.

6. Allow to stand 3 minutes, | CAUTION: THIS IS IMPORTANT!

7. Turn main toggle switch oﬁ front panel to "ON" (or up) position.
Both green and amber pilot lights on the top at either side of
the voltmeter will now glow.

NOTE: The green sigral light 18 connected across the 115 volt
in-put and denotes that line voltage has been applied to operating
control eircuit. ‘

Amber light 1s connected ijn series with sensitive switch located
under high voltage contactors and connected to its armature. It
indicates that high volt contactor is in its rest position
and away from contacts energizing auto transformer,

8. Turn voltage control (larq?e knob on front) to extreme counter-
elockwise position.

9. Depress red botton on fron d This energizes high voltage trans-
former and circuit breake ¥ indicated by amber light going out
and the red light directly over voltmeter will light.

10, Watch the voltmeter and, while holding the button "IN", turn the
voltage control at such speed that will cause voltage as indi-
cated on voltmeter to riseq at a rate of 3 K.V. per second.

11, Note and Record the voltmd‘ter reading at breakdown.

12, Repeat the test until two fanccesaive breakdowns occur on each
of two fililings of the test cup which do not differ by mcre than
10%.

Report the average value of these two readings (Step 12) as the
Dielectric Strength. '

If the limit of the instrument is reached before breakdown, report
the Dielectris Strengtr as) 50 K.V. at 25°C. or)»50 KV. at 50°C, for
1260 Aroclor.
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IX. SPECIFICATIONS AND TEST OoDS. contd,

Test for Dielectric Strength of Aroclor, Pyranols, Inerteen,
Tri-tetrachlorobenzene blend, hod No. 11,605-54, contd.

Cleaning of the test cup:

1. After the test is completed, drain the cup.

2. Plush the cup with benzene. : Use warm benzene after the
1260 test.

3. Then fill with Arcclor 1248 jard let stand until the next analysis.

NOTE: An exception, when tﬁc samples of oll from the plant are
brought in for test, the cup muat be thoroughly cleaned with
bengene and carbon tetrachloride hefure and after running the
test, '

The electrodes:

The oil testing cup has two eledtrodeu. Both electrodes are movable
and have twenty thresds to the ihch with index notches on both the
eleotrodes and the lock nutas.

To set the Gap:

1., Arrange ore of the electrodes and the lock nuts with the index
marks in line. -

2. Move the other elecircde untfil it comes in firm contact with the
first electrode and lock it.

3. Now unscrew the electrode with the index marks in line (Step 1)
two complete turns and look Et,
|
This will leave a ger uf C,1 inch between faces of the electrodes,
Cleaning of the elecirod:ss and the test cup free of carbon coating:

The following ASTM method of clepning shall be followed when it 1is
apparent from visual inspection fFhat the electrode discs of the cup
are coated with carbmn.
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IX, SPECIFICATIONS AND TEST @#ons, centd,

Test for Dielectric Strength of jroclor, Pyranols, lnerteen,
Trd -tetrachlorobenzene blend, Method No. 11,605-54, contd.

1. Wipe clean with dry calendered tissue paper the electrodes and
the test cup.

CAUTION: It is important t? avrid touching the electrodes with
the finger or with pocrticon ¢f the tissue paper which have been
in contact with hands,

2. Rinse the electrodes and cup with dry lead-free gasoline,
Stoddard Solvent (op dry, water white Kercsene) until they are
entirely clean. Care shcyld be taken nct to touch the electrodes
or the inside of the nup alier cleaning so as to avoid possible
contamination. —

Apparatus:

General Information:

The electrical equipment neceaaa' tc provide high voltage to permit
the determination of dielentric strength of liquid dielectric at
commercial power frequencies is basiczally quite simple,

The equipment was assembled in the W.G.XK. Plant Laboratory and con-
sists of a high voltage tranaforger cf gocd design and with a current
capacity of 2,43 KVA afd with equipment for cortrol of the voltage
and a means of measuring the volpage andi to provide safety for the
opert tor.

It is enclosed in a steel grey cxackle finished cabinet measuring 42"
high, 22" wide 17" deep and set On truck casters for easy mobility.

application of high voltage unleps all eafeguards are complied with,
The door on rear cf cakinet must be closed. The cover over the oil
must be all the way down and the! voltage control must be at O position.
Failure %o comply wiir ftlhese reqhirements will prevent any action when
the red button is depressed.

Protective eguipment 1ncorp5ratet in this apparatus prevents the

The test cup: Trarsf.rmers, Volkmeters, and Accessories
+
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IX. SPECIFICATIONS AND TEST N_E#!ODS, ocontd.
Test for Dielectric Strength of .Eroclor! I;‘xranolaﬁ Inerteen,
Tri-tetrachlorobenzene Blend, Method No. 11,605-54, contd.

|
The oil testing cup type No. 224809 supplied by General Electric Co.
is mounted on the top rear of t cabinet. It is protected by a

heavy plastic cover, hinged at the rear for accessability to the
receptical. :

It is equipped with safety contq:tor 80 placed that the circuit
energizing the high voltage contactor can not be completed unless
the protective cover is completely lowered and in place. It 1s
impossible for the operator or anyone else to touch the testing cup
when high voltage is applied.

The High Voltage Transformer mﬁnufactmred by the Kelly-Koett
Manufacturing Co. is of the closed. core, o1l immersed, shell type

design. Rated at 81,000 volt atf 400 millampers. It was recovered
from a used X-ray machine, purchased quite inexpensively.

An auto transformer from the same X-ray machine is connected so as
to 1imit the output voltage of the high voltage secondary to 50,000
volts.

The primary of the auto transfommer 18 connected to the secondary of
a 24 KVA powerstat variable autq transformer supplied by the
Superior ERlectric Company. :

Power to the powestat is controlled by a 4 contact 30 amp. solenoid
circuit breaker.

The voltmeter mounted on top negr front edge is connected across the
powerstat secondary and is caliprated to read directly in kilovolts
in the range of O - 50 K.V.

The overload circuit breaker copsists of a amall relay connected
between one side of the high voltage transformer secondary center tap
and ground. It is adjusted to break contact on a current drain of
about 50 milliampers. The circuit for the coil of the solenoid cir-
cult breaker is wired through the contacts of this relay.
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IX. SPECIPICATIONS AND TEST METHODS, contd.
r
Test for Dielectric Strength of §roclor! gxranola5 Inerteen,
Tri-tetrachlorobenzene Blend, Meghod No. 11,605-54, contd.
T

Safety and Operating Controls:

(a) Door interlock sw1t$h located on rear door.
(v) 011 test cup cover jnterlock switch.
(e) Povwerstat switch ted on rear of unit arranged

80 that high voltage contactor can not be closed unless
powerstat is at zer¢ position.

'

(a) Main power switch o$ front panel.

(& Povwerstat voltage c#ntrol on front panel.

i
(r) High voltage contactor push button on front panel,
(red). :
() Signal lamps mounted on top around voltmeter., Purpose
and operation descr

bed in method of use,
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. ; 11,607-54

IX. SPECIFICATIONS AND mw%, contd.

Date: 5-24-54 Material: |Aroclors, Pyranols Method No.ll,607-54
and Inerteens

By: CM, LJW, NPA Test: Reaistivity WGK Dept.No.246/233

WM :WJG i

T

Introduction:

Consult Methoed No. 11,752 for tl sequence of electrical measurements
and the terms used in connection with the determinations,

The Resistivity of an electrical insulating oil is an index of its
insulating properties., High resistivity indicates high resistance
to the passage of electrical cunrent and normally, but not neces-
sarily, establishes the absence of conducting contaminants.

Procedure :

1, Assemble the test cell. Place the recently cleaned (within the
last 8 hours -~ see Method No. 11,751, Step §) electrodes in an
800-ml. beaker. ‘

2. Measure the capacitance of [the test cell (C ) according to
Method No. 11,608 (Dielectric Constant and Power Pactor measure-
ments).

3. Fllsthe cell assembly untiP. the 'liquid level is 3/4 inch above
the top of the elgctrodes, :

i, Heat the assembly on the ho} plate to 100 (+ 0.5)°C.

5. Place the assembly inside ok‘ the testing oven.

6. Attach top lead (+) on the %egohm bridge to inner electrode.
T. Attach other lead to outer %lectiode.

8. Throw the three switches atfehe top of the meghom bridge to
"ON" position. '

9. Allow 10 minutes for assembpy to reach temperature equilibrium
inside the oven, }
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1X. SPECIFICATIONS AND TEST @j_xons. contd.
Test for Reuat:lvit% of Aroclord',, Pyranols, and Inerteens,
Method No. 11,607-5%, contd. I

9. gontd.
DANGER: Make sure control Pmob is in "CHECK" position. Otherwise
painful shock will result,

10, Bring the galvanometer pointer to zero by turning the "ZERO
ADJUST" knod in the direction in which the pointer of the
galvanometer should move,

* 11, Turn the control knob to "(*{AROE" position for one minute,

12, Turn the control knob to "QPERATE" position and return the
galvanometer pointer to zerp by adjustment of the "MULTIPLY BY"
switch and the megohm dial .

13.. Read after one minute.
Caloulation:

Resistivity* - megohm dial reading (Step 12) x "Multiply By"
reading(Step 11) x capacitance ofl cell (Step 2) in uuf. x 11.29 x 0.001

Report the result in units of 1091 ohm/cmB.

NOTE: It is important that the uct under test, electrodes, and
beaker be at uniform temperature for this determimation. Temperature
variatkions in different parts of the sample will cause the galvano-
meter zero to change constantly and give misleading results.

CAUTION: In as much as measuremenhts must be made at a potential of
500 volts DC a shock hazard exiats in the handling of this apparatus.
With the control knob in the ahmrge and operate position full voltage
of the bridge (500 volts) is applied to the + and low terminals and
through the test leads to the eleptrodes. Do not attempt to handle
the electrodes or the test leads unless the control knob is in the
"OHECK" position. Possible penalty for failure to observe this pre-
caution -- Painful Shock.

* Values of resitivity are qualified by designation of temperature
and voltage. These are for this test, 100°C. and 500 volts DC.
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IX. SPECIFICATIONS AND TEST HET#ODS, contd.

Test for Resistivity of AroolorsL Pyranols, and Inerteens,
Method No, 11,607-54, contd.

&Eameua $

General Radio Co. Megohm Bridge e 544-B, This is a combination of
Wheatstone bridge and vacuum tube voltmeter for indicating null, The
direct measurement of resistance up to 1,000,000 megohms is made

possible by the use of a vacuum ﬁ;ube detector whioh absorbs negligible
amount of power,

oonstant, regardlesez of the valug of the unknown resistance. This

condition is necessary to measure resistance properly.

The voltage applied to the unlm::En resistor is held approximately
The acouracy of the instrument in the range encountered in the
measurement of Aroclor reaistivify, 100 to 1000 megohm is + 6%.

The instrument is equipped with & 115 volt A.C. power supply which
supplies all operating voltages for the bridge indicating circuits and
in addition supplies 500 V DC for application to the material under
test, The instrument is completely enclosed in a waxed finish shielded
oak cabinet measuring 82" wide, 223" long and 8" high. Approximate
weight -~- 26 pounds.

Test Electrodes:

Two congentric nickel Eylinders with feet, obtained from General
Bleoctric Company. The inner eleptrode has outside diameter of 2.8"
and a height of 3.25" with area pf 184 sq. cm. The outer eleotrode
has inside diameter of 3" and hejght of 3.25" with area of 198 sq.
om. The distance between electrpdes is, therefore, 0.1" or 0.254 em.

By theory, electrode constant (K|) area/length is 191/0.25% or 752
vhere average area 18 191 &q. omj

Also X = 36T x 101 x ¢ (in fa+ds with air as dielectric)= 11,29 x C
(in uuf, with air as dielectric),.

Glass Plate: Pyrex about 33" dipmeter with concentric grooves to

assist in spating electrodes. Obfained from General Electric Company.
Heating Unit: Assembled in the |aboratory and is the same unit described
in Dieleotric Constant Apparatus| (see Method No. 11,608; equipment).
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IX. SPECIFICATIONS AND TEST MODS! contd.

Date: 5/17/54 Material: Aroclprs, Pyranols, Method No. 11,608-54

Inerteens, and fri-Tetra-
chlorobenzene Blends

By: CM,NPA,GWM:WJG WGK Dept. No. 246

Test: Dielectric Constant and
Poper Pactor

I.

AdJustment of Controls on Elpctrical Apparatus

A. On Panel No. 1 (Top Panel, Amplifier and Null Detector)

Turn the 4-way (main power) switch on the upper right
hand side to the #3 position to determine the Dielectric
Constant at 1000 cyies. Turn this switch to the #2
position for measurements at ___30 cycles.

T

Allow the equipment ko warm up 10 minutes.
Turn "GAIN CONTROL" ko 6.

\
Depress "NULL DET." putton.

Depress "INPUT) 0.0)|V." button
|

B. On Panel No. 2 (03011103af)pe)

a, Turn "INTEN," to abo@b the 12 o'clock position.
]

CAUTION: Do not allow a high intensity spot to remain
stationary on the scpreen for any length of time,

Using "HOR. POSITIOtt and VERT. POSITION" control center
the image or the sc een.,

Adjust "FOCUS" for sharp line,
Turn "FREQ. SELEC'I‘OR':" to 100 KC.
Turn "PREQ. VERNIER" to 80.

Turn "VERTICAL GAIN' to 5.
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IX. SPECIFICATIONS AND TEST METHQDS, contd.

Test for Dielectric Constant and Fower Factcr of Aroclors, Pyranols,
Indrteens, and Tri-Tetrachlorobengene Blends, Method No. 11,608-54, contd.

g. Turn "VERTICAL INPU’I"{ to "10 VOLT MAX.".
h. fTurn "HORIZONTAL GAIN" to about 20.

1. Turn "SYNCHRONIZING" %to + 20,

J. Turn "SYN. to "EXT. Q!m."

k. Turn "GEN," to swnxn GEN,"

C. On Panel No. > (Capacituuﬂe Bridge)

a. Turn "RANGE SKIZ.B(!'I‘OR'ﬁ| switch to "100¢" for 60 cycle
measurements and to 1 KC" for 1000 cycle measurements,

b. Turn "METHOD SWITCH" fto direct.

e¢. Turn "DISSIPATION !Adr!'OR" selector switch to "O",

. !
D. On Panel No. 4 (Oscillatcir)
a. Disregard this panel itor measurements at 60 cycles,

b. On 1000 cycle measure’nente, depress the No. 10 "MULTIPLY
BY" button,

c. 8et "FREQUENCY DIAL" ko 100,

4. Turn "OUTPUT" disl so tha! pointer is at the end of the
arrow, : :

e. Depress the "UNBAL. 5DO0 OHMS" button.

When all ¢f the sbove wijustmehts are made, the electrical apparatus
is ready for measursment of Dielectiric Constant and Power PFactor.
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IX. SPECIFICATIONS AND TEST METHODS, cond.
I

Test for Dielectric Conastant and Power PFactor ¢f Arocolors, Pyranols,
Inerteens,and Tri-Tetrachlorobedzene Blends, Method No. 11,608-54, contd.

1I. Determination of Constanis, for the Apparatus.
T

1. Carefully assemble the c+11 which has been cleaned and drted
within the last 8 hours.| Refer to Method No, 11,751 for the
procedures to use in cleaning the cells,

2. Place the cell aasembly #n the Flsher oven which has been ad-
Jjueted to 25°C.

inner cylinder of the cell ard the front wire to the lead on
the outer cylinder of thp cell.

3., Connect the hack wire 1nE1de the oven to the lead on the

4, Connect the cable from the capacitance bridge to the terminals
on top of the oven sc that the inner wire of the cable goes to
the back terminal and the cutside mesh casing of the cable (the
ground) goes to the fronk terminal.

|
5. Remove the thermcmeter rtom the top of the oven before going

on with the test. Thia Ls important.

6., Make all adjustiments on Fhe electrical spparatus as directed
in Part I of this method.

7. Balance the bridge by rotating the "CAPACITANCE" amd "DISSI-
PATION PACTOR" dials on Panel No. 3 until the wide vertical
band on the oscilliscope 18 adjusted to a minimum width.

8. Record the sum of the dings on the "CAPACITANCE" dial and
vernier and call this vallue A.

9. Remove tlhe teakar aantaiping the cell from the oven and fill
1t with C. P, benzene to a level 0,737 inches (ca. 3/4 inch)
above the top of the coﬁeentrio cylinders of the cell.

10, Adjust the temrerature 4F the benzene to 25°C. while stirring
with a themrremetlsr, '
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IX. SPECIFICATIONS AND TEST ODS, contd.

Test for Dielectric Conatant and |[Power Factor of Aroclors, Pyranols

Inerteens, and Tri-TetrachlorobeH;ene Blends, Method No. 11,%55-55, contd.
T

11, Replace the cell in the ovqn (at 25°C.) and make the same

electrical connections as in Steps 3 and 4. DO NOT interchange
connections.

12. Balance the bridge agaln aT in Step 7.

13. Record the sum of the readings on the "CAPACITANCE" dial
and vernier and call this value B.

14, Caloculate the cell constan¢ by the following equation:

Cell Constant, K = B ¢+ A , {this is usually around
2,237 - 1.0 70 uuf),
i
15, Remove the cell from the oyen and balance the bridge as in
Step 7 with the "CAPACITANGE" and "DISSIPATION PACTOR" dials.

16. Reonrd the sum of the raad-ngs on the "CAPACITANCE® dial and
vernier and call this valug F. (capacitance of connecting
cable).

17. Calculate the Cell Lead Capacitance by the following equation:

CELL LEAD GAPACITANOE} @ =A-P-K (this is usually
1 around 3 uuf,)

WHERE :

A = CAPACITANCE OF ENTIRE SYSTEM IN AIR (SYSTEM CONSTANT)

[~]
]

CAPACITANCE OF THE CELF LEADS (CELL LEAD CONSTANT)

]
]

CAPACITANCE OF CABLE AND WIRES WHICH CONNECT THE CELL
AND CELL LEADS TO THE BRIDGE. (CONNECTOR CONSTANT).

=
]

CAPACITANCE OF THE CEL# ALONE (THE CELL CONSTANT).
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. {
IX. SPECIFICATIONS AND TEST EEODS. contd,
Test for Dielectiric Conastant ang‘I Power PFactor of Aroclors, ggmnoll,
Inerteens, and Tri-Tetrachlorobehzene Blends, Method No, 11,0608-58, contd.
I

Tabulate the System Constant (A)E the Cell Lead Constant (@), the

Connector Constant (F), and the Pell Constant (K) on a piece of stiff
paper and post them near the instrument where they can be easily
referred to for comparison and cplculatlona.

These oonstanta must be checked tt least once every three months and
in all cases where the x)iele<:1:r1| Constant and/or Power Factor are
out of specification. '

III. Measurement of Dielectric fonstant &nd Power Pactor on Aroclors,
Pyranols, Inerteens, and Tri-Tetrachlorobenzene Blends.

A. Test Run on Cell to
Properly Aligned. \

v

1. Carefully assembldF cell which has been cleaned and dried

ermine Whether it is Clean and

within the past 8 hours.

NOTE: Refer to Hdﬂ:hod No. 11,751 for procedure to use
in cleaning cells.i

2. Adjust the oven contrcl to hold at a temperature of
100°C. for all materials except Tri-Tetra Blends. If
a Tri-Tetra blend ds tc be tested, adjust the oven to
hold a temperature of 25°C.

3. Place the empty cell assembly in the oven and connect the
tank wire inside the cven to the lead on the innes
cylinder of the cell, and connect the cther (front)
wire to the lead on the cuter cylinder,

4, Connect the cabtles from the capacitance bridge to the
termingls on top Jﬁ‘ the oven so that the inner wire of
the cable goes to {the back terminal and the outside
metal casing (ground) goes to the front terminal.

5. Allow 15 minates i‘r'x- the cell to reach temperature
equilibrium inside the oven.
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IX. SPECIFICATIONS AND TEST MEMHODS, cortd.
l

Test for Dielectric Ceonstent anci Power Hactor of Aroclors, Pyranols
Inerteens, and Trl-Tetrachlovnbg\zem Blends, Method No, 11,503-55,contd.

|
6. Remove the thermometer from the top of the oven before
taking any measurements on the bridge. This is
impertant.,

7. Make all the a:!gunﬁzm—:nts on the electrical apparatus
a8 directed in Part 1 of this method.

8. Balan:e the bridge by szotating the "CAPACITANCE" and
"DISSIPATLON FACTOR" dials ox P2nsl No. 3 until the wide
vertical band on tne oscilloscepe screen is adjusted to
a minimer width,

9. Record the aum of *he readinis con the "CAPACITANCE"
dial and vernler ahd compere tinis value with the
SYSTEM CONSTANT deftermined in Pari Il of this method.

I

IMPORTANT: If n'ne‘ value oblained 1n Step 9 does not
agrea with the System Cunstant A (Part II) within 5 uuf,
the cell maet be ~cleared, re-dried, re-assembled, and
the teat run for the System Constant must be repeated.

NOTE: Although thel xhove test ron must be made prior
to each &-alysir, bhe value obtalned in Step 9 1is not
to be uzed in calollations but 1s to be used only as a
check tir~the aleaniinese ard aligament of the cell.

B, Procedure for Teat:im:_@_‘-.;erlals.
1

10. Remove the cell forbm the oven and £111 the beaker with
the material to te tested to a level C.737 inches
(ca 3 Iroh) abevk the oylinders of the cell,

ad. AdJust the 'temz;w:‘arpm: of the nampla to 100°C, (use
hot plats) fer all materiais except Tri-Tetra blends.
For Tri~ Tewra hiehds, adjuet the temperature of the

L, using en lce-water bath iAf necessary.

sample o

continuously with a thermometer while
prature,
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IX. SPECIF1CATIONS AND TEST METﬁODS, sontd,
T

Test for Dielectric Constent and Fower Feotor ¢f Arcclors, Pyranocls

Inerteens, and Tri-Tetrachlorobehzene Elends, Methcd No, 11,605-55,contd.

12, Place the cell &ard sumrle in the over and make the same
connections from ile cell to the bridge as in Steps 3
and 4 DO NOT interphange connections.

13. Allow fiteen mtnwhés for the cell to reach temperature
equilidbrium :nslde; the cven,

14, Remcve irermometer from the oven hefore taking a measure-~
ment, This 18 :.m¢. rrant,

15, Make the udiustment of controls on the electrical appa-
ratus ag cdivacted dn Part I of ihis method.

16, Balance Lhe bridge bty retating the "CAPACITANCE" and
"DISSIPATICHN FACTOR" dials cx Fanci No, 3 until the wide
vertical bund on the osclllas2ope acreen 18 adjusted to
a minimam width,

17. Record the sum of the resdings cn the "CAPACITANCE" dial
and vernier, ead call this value X.

18, Recor? tho amm of the reaainge on the "DISSIPATION FACTOR"
dial and switch, |Call thls vaivie D.

Calculaticne: ‘

Dielevtric Couatent v ¥ ~ F - 0

Wheres
X Sadeitance red rg Irom Step 17,
Fo= Q shior Ornstant (Determined in Part 11)
= (31l Lead CQonstant (Determined in Part II)
F : 21} Cunstanl (Determined in Part II)
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IX. SPECIFICATIONS AND TEST MODSI contd.

Test for Dielsotric Constant and Power Factor of Aroclors, %moll
Inerteens, and Tri-tetrachlorobepzene Blends, Method No. 11,608-5%,contd.
f
% Power Factor = f

x D
%o

Where:
£ = Tesy Frequency (60 oycles or 2000 oycles)
f = frequency of "Range Selector" on Panel No.3

p’

= Disgipation Factor reading from Step 18.

I
NOTE: When D (dissipation factor) is less than 0.1, the dis-
sipation and power facfors differ by less than 0.0005. There-
fore, for our measurements, power factors and dissipation

factors are equal.

Precision: (Rerercncei Gsneral Radio Manual for Model 716-C
Capacitance Bridge).

a. Capacitance readings are precise to + 2 uuf x multiplier
reading (+ 0.2% of full scale for each range) when the
dissipation factor i1s less than 0,01,

b. Dissipation PFactor (Power Factor) readings are precise

- to + 0.6005 or + of the dial reading whichever is
larger, for valueg less than 0.1 for D (Dissipation
Factor). !

Iv. Apparatus ‘
A. Oscilloscope: Heathki{ Model O - 6.

B, Constant terperature Heating Unit: FPisher Isotemp oven.
Model 13-24%5A, modified to include inter-wall connectors.

e. A. C. Generator: Generyal Radio type 1302-A.
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IX. SPECIFICATIONS AND TEST

IX - 152

Test Methods

11,608-54
OD3, «ontd,

Test for Dielectric Constant

d Power Pactor of Aroclors,

Pyranols, Inerteens, and Tri-

etrachlorobenzene Blends,

Method No. 11,608-54, contd.

IV. Apparatus, contd.

D. Amplifier and Null Dptactor: General Radio type 1231.p

with type 1261-A powgr supply.
]

E. Capacitance Eridge: iaeneral Radio Company Capacitance
Bridge tyre 716-C.

F. Test Cells: G. E. the, concentric cylinder electrodes
Catalog # 1,559,663,

a. Class B driver transformer: Thies 1s used for 60 cycle
measuremants to exclte the bridge directly from the
domestic powexr line.

i

It has 50 volts ouﬁpph with a 4800 ohm resistor in
series, i
|

H. Tuned Circuit Filterg: General Radio Type 1231-p2

(400 and 1060 cyele) and 1231-P3 (60 cycle).

These filtera ald in obtaining a more accurate frequency
for the meusurements|by removing harmonics, noise, hum,
etc, !
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IX. SPECIFICATIONS AND TEST ODS, contd.

Date: 4/22/54 Material: QGeheral Method Method No. 11,732-54

By: DKL, NPA:WJG Test: Color KN P. A. scale) WOK O.M. No. 11

-+

1. P11l a 1-5/16" x 5" N. P, A glass test jar (N. P. A. tube)
half full of the liquid (or molten) sample.

2, Place the jar in the right hand opening in the A. S. T. M,
Union Colorimeter and a sijmilar tube half full of distilled
water in the left hand opening.

3. Observe the sample and st#xdard colored glasses through the
observation opening (hole).

4, Turn the kmob that brings @the various colored glass standards
into view. .

5. Match thé sample as nearly as possible with the color
standards. E

The method 18 precise to i 1/4 N. P. A, units,

Report the colof to the ndarest 1/4 N. P, A, unit.

Reference: ASTM Union Cotorimeter and the N. P. A. Color
Standards are given in ASTM Designation: D-155-45T
(see 1952 Book of ASTM Standards, part 5, pages 86
to 90 inclusive).
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1X. SPECIFICATIONS AND TEST METHODS, contd.

Date: 2/26/53 Material: Aroplors, Pyranols, Method No. 11,751-53
Inerteens, and| Tri-Tetrachloro-

bengene Blends WGK Dept.No., 233/246
By: CM, HOH, Test: Procedurp for Cleaning of
LJW,WJQ, NPA: Electrodgs, Q. E. Cell, and Accessories

SMK

A. The Electrodes Cleaning Prpcedure:

1. Remove the electrodes rror the tested material while hot and
allow them to drain. |

2. Place the electrodes in hﬁt TCB for 10 minutes.

3., Wash with unheated TCB. t

4, Rinse twice with methunoliand twice with tap water.

5. Place the electrudes in hbt 108 T. S. P. solution. Soak and
heat for 10 minutes, ’/ I
|
6. Wash thoroughly with tap pater,

* CAUTION: After Step 6 -~ bO NOT TOUCH THE ELECTRODES WITH HANDS!
—— ! T

T Wash with distilled wateritwice.
8. Dry in drying oven for atileast two hours at 120°C,

B. The @, E. Cell Cleaning:

1. Reclean the Cell hefore u'e, Af more than 8 hours have elapsed
since the previous cleani

- Foliow the procedure for Fhe electrodes starting at Step 4,

C. Cleaning of the Accessoriep: MONS 046286

F
1, Apply the same cleaning ppocedure as given for the electrodes
(Steps 1 to 8) te prepare! the glass spacer and beaker for next
! test.
2, Clean the thermomster in Fhe same manner as the electrodes,
except for Step 8. !

3, Place the wet thermnmereri(ltter Step 7) directly in position in

the Temperature Hea'ing Unit (Modified Fisher Isotemp Oven) and
allow to d=y. )
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. Test Methods
. 11,752-53
IX. SPECIFICATIONS AND TEST ODS, contd.

Date: 2/26/53 Material: Aroglors, Pyrsnols,  Method No. 11,752-53
Inerteens, and Tri-Tetrachloro-
benzene Blend
By: CM, LJW Test: Electrical Measurements WAGK Dept. No, 233/246
1

+
|

Introduction:

Some of the Aroclors, Pyranols, Inerteens, and Tri-Tetrachloro-
benzene Blends have important|industrial uses based on their
eleostrical properties. Therefore, tests for certain electriecal
properties are made on these products.

General Information:

The tests should be run in th¢ following order:

Test Method No.
1. Dielectric Conatantg 11,608
2. Power Factor (if ne*ded) 11,608
3, Resistivity 11,607
4, Dielectric Sﬁrensthi 11,605

The terms, which are used in ponnection with the above listed
electrical measurements, are fefined as follows:

1. Dielectric:

A dielectric is &n 1naulrt1ng or non-conduoting material.

2. Dielectric Constant:

i

The dielectric constant iia the ratio of the equivalent

parallel capacitance of ja capacitor in which the material
1

MONS 046287
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. , Test Method
: 11,752-53
SPECIFICATIONS AND TEST ODS, contd.

Eleotrical Measurements for Apoclors, Pyranols, Inerteens, and

Tri-Tetrachlorobenzene Blends, Method No. 11,752-53, contd,

2,

Dielectric Constant, conrd.

is the dielectric, measuped at a specified frequency, to
the capacitance of the s capacitor with a vacuum as the
dielectric, and i1s reprepented by the symbol X. The K of
air may be considered equal to that of a vacuum,

Capacitor:

A capacitor consists of electrical conductor upon which
an electric charge can bp stored. In practice, a condenser
consists of two or more metallic plates separated by a
dielectric.

Resistivity:

In the‘metric system, t. volume resistivity of a material
is the resistance betws two electrodes which cover opposite
faces of a centimeter o be. It is expressed in ohms/cm’.

Dielectric Strength:

|

Dielectric Strength is the rupturing strength of an insulating
material when subjected to voltage stress, under specific
conditions and expressed in volte/milliampere. Breakdown
varies with the shape of the electrodes and does not increase
in proportion to the thilckness of the dielectrie.

Power Factor:

The power factor of a dielectric is the ratio of the energy
loas in the dielectric to the "apparent power” in the di-
electric. i

MONS 046288
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. Test Methods
. 11,784-53
IX. SPECIFICATIONS AND TEST ng*ons, contd,
Date: 10/7/53 Material: Gfneral Method  Method No. 11,784-53
By: WRB,DKL i
DTM: SMK Test: R#fractlve Index WGK G. N. No. 28
}
1. Study the attached diagram fo famlliarize yourself with the

principal parts of the Refrpctometer which will be referred to
throughout the method. -

CAUTION: The glass from ¢h the prisms in this instrument are
conatructed 18 necessarily pomewhat unstable and i1s very easily
soratched or corroded. It #s, therefore, necessary to exercise
extreme caution in using them by following these 3 rules:

a. Do not wipe the glass with any rough material or with anything
in which there may be specs or grit.

b. Never touch the surfaceg of the Abbe Prisms.

c. Clean ‘the prisms only by flushing them with alcohol, Xylol,
TCB or water.

Make sure that the surfacesg of the prisms, between which the
fluid is to be placed, are|perfectly clean, This can be
acoomplished by flushing them with alcohol and allowing to dry
in air.

Turn on the stirring motor|in the constant temperature bath by
flipping the toggle switch marked "Line" to the up position,

Adjust the prisms to 25°C. or other specified temperature as
registered on the thermomejer, This is done as follows: If

the temperature is above 25°C., turn on the valve back of the
conatant temperature bath yhich allows cooling water to circu-
late in the bath. If the pemperature is below 25°C,, flip the
toggle switch ir. the upper right corner to the "Medium" position.
This snould bring the temp#rtture to 25°C. or other level, as
pre-set and maintain it at;that point. If 1t does not, an

adjustment ie required. port this to your supervisor, DO
NOT PERFORM ANY ADJUSTMENTE YOURSELF.,

Place several drope of purp distilled water on the auxiliary
(lower) prism and immediatply bring the prisms together and
clamp them in position.

MONS 046289
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Test Methods
| 11,784-~53

IX. SPECIFICATIONS AND TEST H#ODS, contd.

N

General Method, Test for Refruchive Index, Method No. 11,784-53, contd.

NOTE: Be sure prism 1s oo%pletely covered with water,

I
6. Turn on the 1light back of Lthe refractometer and adjust the
mirror until light is reflpcted into the lower prism.

_ arm slowly by hand until a|position on the scale, at which the
lower part of the field 13 dark and the upper part light, is
obtained,

7. Release the "Hand Poaitionrns Control Clamp" and move the lever

8. Clamp the movable arm in this position by means of the hand
positioning control clamp.

spurious, The mirror shou}ld be moved to clear the spurious
dividing line from the fie}d and the true dividing line sought
again.

9. Move the mirror slightly. &Ir the dividing line moves it 1is

10. The border between the 113 t and dark portions of the field will
usually be coloured. This|may be corrected by turning the "Com-
pensator Control Knob" so that a sharp black and white edge is
obtained.

11, Finally adjust the "Tangent{ial Screw Mechanism" until the black
edge Just orosses the intersection of the cross-wires,

12, The refractive index 1s thtn read by observing the scale of the
YAlidade Arm" through the !Scale Magnifier", the fourth decimal
place being estimated. i

{the true index of distilled water at 25°C.)record the correction

and apply this sawe correcfion to the sample reading when it 1s
observed.

NOTE: Corrections at obhei temperatures than 25°C, may be made

with suitable conversion - see your supervisor.

13. If the reading of the distilled water at 25°C. varies from 1.3325

pUN Repeat Steps 2 Lo 12 includive substituting the sample in place
of the distiiled wafer in $tep 5.

HMONS 046290

15. Apply the ccrreciicn from $tep 13 and record the reading.

16. Repear Steps 2 to 15 excluding Step 14 twice more, using fresh

sampie each time, The readings should agree within 0.0001 units,
Fep~rt Refractive Index at25°C., to the nearest 0,000l unit.




IX - 158 a
Test Methods

.

’ ! 11,784-53
IX. SPECIFICATIONS AND TEST|METHODS, contd.
ABBE TYPE REFRACTOMETER
~—-Eyeplece
Scale }
Magnifier
Line Reticule
Alidade Scale e—Telescope
Movable Leve i
Arm ‘Compensator
- ;Control Knob
Hand }

Positioning p-

Heating Chamb
Control Clamp ] er Clamp

Tangent
Screw Line
Adjustment

Auxiliary (Lower
Prism

Mirror

A-T7751
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. Test Methods
. ; 11,788-53
IX. SPECIFICATIONS AND TEST METHDDS, contd.
Date: 7/30/53 Material: G@enerkl Method Method No, 11,788-53
By:DKL,WJG:SMK Test: Turbidity: WAGK G.M. No. 15

1

T

The turbidity of WGK Plant Products and Raw Materlals is determined by
comparison of a sample of the matprial with a set of ten turbidity
standards representing the normal range of turbidity encountered.

1, Shake the sample for 15 secohds.

2. Compare the sample immediatelly to the appropriate turbidity
standards in sample bottles pf the same size and similarly
shaken, Report the turbidity to the nearest standard number,
e. g, Turbidity, = Standard No. 5.

NOTE: A helpful procedure is to compare the ease which one might see
a pencil or window frame through the sample and standards, or to com-
pare the haze in the sample and standards against a well lighted white
back~ground. :

Turbidity Equivalents:

Standard ~H,50, -1{5 PO, APHA Turbidity ppm
Number Std. No. Stg'. No. Suspended Matter
e e - 2
2 —— comen 4
3 emeeeee B | 8
4 4 2 16,
5 1 4 3%
6 2 8 . 60
7 3 n8 125
8 3 —dmman 250
9 e S 500
10 5 S 1000

Preparation cof Standards:
Turbidity stock soluticn, 1000 ppm Fuller's Earth in accordance with

AFHA 6th Edition, obtained from the Hartman-Leddon Co. (Harleco)
Philadelphis, Pa.

MONS 046293
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. Test Methods
11,788-53

IX. SPECIFICATIONS AND TEST ODS, contd.

Test for Turbidity, General Method, Method No. 11,788-53, contd.

The stock solution is Standard No. 10.

The standardsare prepared by dilution of the well shaken stock
solution as follows:

ml. Stock Solution diluted
Standard to one liter

1 1000
500
250
125

60
30
15

SN 0NN W0 O

Dilute 100 ml. of the well shak¢n Stock Solution to one liter and
dilute as follows:
ml. Stock Solution diluted

Standard ‘ ' to one liter
3 80
2 40
1 20

Add 50 ml, of a 5% mercuric chldride solution containing 1% HCl per
liter of final standard before qilution. The mercuric chloride
serves as a preservative to preyent mold growth in the standards,

For verification, the newly-prepared standards may then be compared
with reference turbidity standards (kept by the Service Seotion) from
the Hartman Leddon Company representing the A. P. H. A. turbidity
values listed in the Turbidity #quivnlentu table.

MONS 046294
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i Test Methods
11,861-54

IX. SPECIFICATIONS AND TEST MEJHODS, contd.
T

Date: 5/6/54 Material: Phenokypropene Oxide Method No. 11,861-54
(Glycidyl Phenyl Ether)
By :WGM,NPA:WJG Test: Crystalliging Point WAK Dept. No. 246

CAUTION: Phenoxypropene Oxide {Glycidyl Phenyl Ether) is a toxic
irritant. Handle with care and! avold contact with the skin.

Wear your Safety Glasses.

1. Prepare a dry ice-acetone bath in a 400-ml. beaker.

2, Prepare an ice-water bath in a second 400-ml. beaker.

3, Fill a 1" x 4" test tube 3/4 full with the sample.

4, Insert a -15° to 20°C, range thermometer and place the test tube

(supported by a lead disc provided for this purpose) in the dry
lce-acetone bath. Stir copstantly with the thermometer.

5. Upon cooiing of the sample to ~-2° to 5°C. remove it from the
bath and seed with previouply prepared orystals of Phenoxy-
propene Oxide (PPO).

6, Replace the sample in the firy ice-acetone bath. Continue
stirring scratching repeatpdly the sides of the test tube,
until the temperature begihs to rise or until the sample cools
to -15°C.

IMPORTANT: DO NOT COOL BELOW -15°C.

7. Immediately place the sampte in the ice-water bath and continue
stirring until the temperafure reaches a maximum point., Record
this temperature.

8. This maximum temperature ip the crystallizing point.

The method 18 precise to + 0.1°C.

Report the result to the nearest 0.1°C.
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11,862-54

IX. SPECIFICATIONS AND TEST !!2§0D » contd.

Date: 5/3/54 Material: Phen¢xypropene Oxide Method No. 11,862-54
(PPO)
By :NN,NPA:WJG Test: Distil}ing Range WaK Dept. No. 246

CAUTION: Q(lycidyl Phenyl Ethef' (Phenoxypropene Oxide: P.P.0.) is
a toxic irritant. Handle with!care and avoid contact with the skin.
Wear Your Safety Glasses.

1. Determine the distilling Iange of PPO according to General
Method No. 1 (Method No. 10,006) with the following modifi-
cations: .

2. Insert a 230 to 260°C. rage, 3" immersion thermometer.
3. Use a transite board with:a 2-inch opening.
4, Distill at the rate of 2 §rops per second.

5. Apply the thermometer and barometric correction,

Report the following tempemtu*es:
First drop
95% (l-96?rm1.) range
1008 (Pirgt Drop to Dry Point) range

Dry point

Report the resulte tc the neargst 0.1°C.
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Test Methods

11,863-54
IX. SPECIFICATIONS AND TEST ODS, contd.

Date: 5/3/54 Material: Phenokypropene Oxide Method No.ll,863-54

By: NN,NPA:WJG Test: REFRACTIVE INDEX AT WOK Dept. No. 246
25°.
CAUTION:

¢lycidyl Phenyl Ether (Phenoxyprppene Oxide: P, P, O, ) is a toxic
irritant, Handle with care and hvoid contact with the skin. Wear
Your Safety Glasses.

1. Determine the refractive inflex of PPO at 25°C. according to
General Method No. 28 (Met No. 11,784) with the following
modifications.

2. Clean the Abbe prisms by flihshing with Trichlorobenzene. Then
follow with benzene and "Mersol" washes.

IMPORTANT :

Do Not Touch the Polished Surfaops of the Abbe Prisms!

Report the Refractive Index (Ndab) to the nearest 0,0001 unit.
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v Test Methods
: 11,864-54%
IX. SPECIFICATIONS AND TEST _M_!.ﬁODS, contd.
Date: 7/23/54 Material: Phenoxypropene Oxide Method No.ll,864-54
(PPO)
By: NN, NPA,
awM:WJG Test: Spdcific Oravity . WGK Dept. No.246

CAUTION: Glycidyl Phenyl Ether (Phenoxypropene Oxide: PPO) is a toxic

irritant. Handle with care and javoid contact with the skin. Wear

Your Safety Glasses. -

1. Determine the Specific Orn\Iity 25/15.5°C. according to General
Method No. 13 (Method No. :go,hg'/) with the following modifi-
cations:

2. Use a 1.000 to 1.200 range hydrometer.

3. Use a 0° to 50°C. range the¢rmometer,

4, Adjust the temperature of BPO between 20 - 30°C.

5. Apply (if any) the hydrometer correction.

6. Use Specific Gravity Coeffjcient 0.0008 unit/°C.

Calculation:

A. PFor Specific Gravity st 15.5’0./15.5'0.
Temperature Correction = (Temp.of Sample - 15.5°C.) x 0.0008
Add this correction tg the reading obtained if the tempera-
ture of the sample was above 15.5°C., subtract if below
15.5°%.

B. Por Specific Gravity at 25°C./15.5°C.
Temperature Correctioh = (Temp.of Sample - 25°C.) x 0.0008

Add this correction to the reading obtained if the tempera-
ture of the sample wap above 25°C, subtract if below 25°C,

The method is precise to + 0.00) unit.

Report the Specific Gravity 15.5°C./15.5°C. and 25°C./15.5°C. to the
nearest 0.001 unit.
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. Test Methods
11,865-52
IX. SPECIFICATIONS AND TEST 0DS, contd.
Date: 7/8/52 Material: Transformer Inerteen Method No. 11,865-52
(PPO)
By: NN, TT:SMK
Test: (Phenoxypropene Oxide) WOK Dept. No. 246

-

NOTE: Run this analysis in duplicate

Preparation of Reagents:

Indicator - Mix 1 part of ; 0.1% water solution of cresol red
with 3 parts of a 0.1% water solution of thymol
blue.

Pyridinium Chloride Reagenty - Completely mix 16 ml. of conc.
HC1 with 1 liter of Baker's C. P. pyridine.

Weigh (+ 0.05 g.) & 100 +!5 g. sample into & 500 ml. Erlen-
meyer flask.

Add by pipette 20 ml. of the pyridinium chloride reagent.
Attach to a reflux condens4r and reflux for thirty minutes.
NOTE: Measure reflux time |from the start of boiling.

Turn offthe heat at the end of the reflux period, and add 50
ml.. of distilled water at the top of the condenser.

Detach the flask from the dondenser and wash the end of the
condenser with a few ml., of distilled water.

Cool the flask and contents to room temperature in ice water
or under the tap. '

Add 1 mi. of the cresol red-thymol blue indicator.

Swirl &he flask rapidly so that there is a thorough and violent
mixing of the contents while titrating with O.1 N NaOH to a
distinct blue colour.
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IX. SPECIFICATIONS AND TEST ODS, oontd.

Test for (Phenoxypropene Oxide)ih Transformer Inerteen (PPO),
Method No. 11,865-52, contd,

NOTE: If any doubt exists about the end point allow the layers to
separate completely after each addition of NaOH where close to the
end point. The end point has been reached when the upper aqueocus
layer is blue,

9. Blank:
Into a 500 ml. Erlenmeys flask, weigh, on a beam balance, a 100
+ 5 g. sample of Transformer Inerteen which contains no PPO.

10, Repeat Steps 2 to 8.

Calculations:
A =ml, 0.1 N NaOH for blank.
B =ml. 0.1 N NaOH for sample

% Phenoxypropene Oxide (PPO) = (A - B)(Normality NaoH)(15.0)
Gram Sample

Report to the nearest 0.001%,

Reference:

Westinghouse Research Report No. H0-94602-9-48,
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12,033-53

IX. SPECIFICATIONS AND TEST MR‘I'!!ODS, contd.

Date: 5/12/53 Material: Tri pnd Tetrachloro - Method No.12,033-53
behzene Blend '
By :NPA :SMK Test: Last Crystal Point WGK Dept. No. 246

1. Fill Pour-Point test jar with sample to a depth of two inches,

2. Insert the thermometer-stirper assembly so that the mercury
bulb of the thermometer is hear the center of the sample.

3, Cool, while stirring, until sample is at about -15°C.

4, Seed with a few c'rystals of 1,2,4,5 Tetrachlorobenzene and con-
tinue stirring and cooling wntil the sample crystallizes forming
a slurry.

5. Continue stirring at the rate of one to three strokes per second,
while exposing jar and contents to room temperature.

NOTE: As the last crystal point approaches, the mercury meniscus
of the thermometer under the¢ 1liquid is invisible, but it is within
a range of 0.2 - 0.3°C. from surface of the sample.

6. Record temperature at which the mercury column of the thermometer
Just becomes clearly visible. This i1s the Last Crystal Point.

NOTE: The visibility does not appreciably change during the next
O.B'C. rise in temperature.

Report the result to the nearest 0,1°C.
Apparatus:
A Pour-Point test jar (see Secti¢n 3 a, ASTM D97).

A -15 to 20°C. range thermometer accurately calibrated and having
0.1°C. subdivisions.

A l‘oop stirrer of a heavy gauge wire,

A rubber stopper with holes to a¢comodate thermometer and stirrer,
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v Test Methods
12,034-53
IX. SPECIPICATIONS AND TEST ODS, contd.
Date: 2/6/53 Material: Tri-Tefrachloro- Method No. 12,034-53
benzens Blend
By :NPA:SMK Test: Distilling Range WOK Dept. No. 233/246
l. Determine the distilling range of the sample according to General
Method No., 1 (Method No. 10,006) with the following modifications:
2, Use a transite board with a 2" opening.
3., Use & 0 - 360°C. range 3-indh lmmersion thermometer (corrected
at 200° and 250°C.) with 1°0. subdivisions.
4, Use an air-cooled condenser, Any crystals must be kept from
forming in the tube by Jluy_ﬂ'x_\_g’ & flame over its length &s needed.
5. Report the following (corredted) temperatures to the nearest
1°%C.
PFirst Drop
5% by volume
65% Yy volume
90% bty volume
95% by volume
Dry Point,
NOTE:

The distillate is collected "by volume" and not "by weight" as in the
case of Pyrancl distillations,
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IX. SPECIFICATIONS AND TEST 0DS, contd.

benzene Blend WGK Dept. No. 233/246

Date: 2/10/53 Material: Tri-Tetrachloro- Method No. 12,036-53
By: TT,NPA:SMK Test: Compositjon by Distillation

-+

Use a beam balance for all weights.

1. Weigh a "heel" of 200 (+ 0.95) g. of Aroclor 1248 into a 2-liter
still-pot containing three large Berl saddles and a glass "Per-
culator”" tube.

2. VWeigh into the same (tared).pot a 700 (+ O. 05) g. sample of the
Tri-Tetra-blend to be tested.

3. Connect the still-pot to the distillation unit.

4, Turn on the electrical currgnt to heat up the distillation
assembly (Do NOT APPLY HEAT ON THE HEAD AT THIS TIME).

5. Carry out the distillation 4t an atmospheric pressure and take
fractions as follows:

a. Praction 1 (Trichlorobenzene Fract.): Collect distillate
. from 204° to 220°C. (the distilling head temperature), into
a 500-ml, Erlenmeyer flgsk (tared).

b, Praction 2 (lst Intermediate Fract. - Tri-Tetrachlorobenzene):
vhen the distilling head temperature reaches 220°C. remove
the receiver with lst Praction and replace it with a dry,
tared 250-ml. Erlenmeyer flask. Collect the intermediate
fraction until the head temperature reaches 245°C,

NOTE: To prevent possible "Freezing" during this stage of
the distillation, turm 9n electrical current in the circuit
to the distilling head ﬁhen the head tempbrature reaches ca.
230°C.

¢. Praction 3 (Tetrachlorojenzene Pract.): Collect the distil-

late at the head tempergture 245-255°C. into a dry, tared
500 ml. Erlenmeyer flask.
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. Test Methods
. 12,036-53
IX. SPECIFICATIONS AND TEST oDS, contd.

Test for Composition by Diatillntion of Tri-Tetrachlorobenzene Blend,
Method No. 12,036-53, contd.

NOTE: An additional heat on the distilling head may be required
during part of this fraction.

d. Praction 4 (2nd Intermgdiate Fract.) - Tetra-Pentachloro-
benzene Fract.): Collgct all distillate from 255-275°C.
in a dry, tared 250-ml, Erlenmeyer flask.

NOTB: If the Pentachlorobenzene.content is not required, the dis-
tillation may be terminated at this point. If the "Penta" is desired
then proceed as follows:

temperature reaches 27$°C., replace the fourth fraction
receiver with a dry, tgred 250-ml. Erleneyer flask and collect
all distillate until the head temperature is 277°C.

e. Praction 5 (Pencaohlor%benzene Fract.): When the read

6. Stop the distillation. Turn off electric current from the pot
heater only. Allow halr an hour for the head and column to
drain., Turn off the current on all units,

7. Weigh and record all the fractions collected.

8. Upon weighing, determine a prystallizing point of Fract. 3 using
a 20-55°C. range, 3" 1mmeraton thermometer. Record the highest
temperature reached after ctystallization has taken place,
Determine from Dwg. No. .A-5538 on page IX - 173 below the 1,2,3,4."
‘and"1,2,4,5-Tetrachlorobenzene iscmeric content of this fraction
corresponding to the crystallizing point of the fraction. Record
percent for each of the isomers.

9. After the still-pot cools dpwn, determine weight of the residue
as follows:

wt. of Residue (gms) = [wt, of Pot - (wt. of "Heel" + still-pot
Step 1)
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XII - 33
. Equipment
. : ) List
XII. EQUIPMBNT LIST, contd. CT-0968
| n-01164

Closed Tanks, oontd. i

CT-0968  Scrubber liquor pump| tank purchased from Nooter.

Dwg. C-4616, BSteel yertical jJacketed, size 4'6" ID x
5'6" long with jacke$.

Order B15673 on 8/2/}7. Req. 81458 on 8/2/37.

Price $575.00,

CT-01013 #1A socrubber liquor pump tank made by Lesder. Dwg.
C-4616. 8ize 4'6" IP x 5'6" vertical, steel, flange
quality, all welded.|, Jacketed.
Order B 4164 on 4/29)38, Req. 87029 on 3/9/)8
Price $582.00 On 38'| level SE corner CR.

CT-01014 Scrubber tank made by Heintz. Dwg. C-4845,
Steel 12" dia. std. yrought steel pipe 10'10" high,
4" dished end and other end fitted with 3/4" faced
and drilled flg. with 5/8" cover plate. Steel plate,
and distributor. Use 5 cu., ft. 1" CI Raschig rings pkg.,
Order B3933 on 3/4/3B, Req. 86921 on 3/4/38. Price
$139.00. On top of ¢T-01013, #1A scrubber.

©T-01162 Scrubber tank made by Heintz. Dwg. C5743.

Welded steel scrubbey, size 12" ID x 5°'.

Order B19519 on 9/27 9, Req. 1977 on 9/19

Price $102.00. Vent|line to CT-0848, (*)
CT-01163 cCatch Tank 55 gal. sjeel drum.

Por CT-0762. Mate tb CT-01164. Chg. out

$11.40.  112/27/39. (*)

(*) Both CT~01162 hd CT-01163 are on vents of CT-01321

- and 02621, :-Pyranel Plant.

CT-01164 Catch Tank. Same as|CT-01163.

For CT-01162, Pyranofl Plant.
MONS 046403
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-01258 -
XII. EQUIPMENT LIST, contd. cr 012;9

Closed Tanks, oontd. o

¢T-01258

CT-01259

CT-01263

cT-01279

Monel gas chamber e by Nooter. Dwg. C-5825.
4t dia. x 4' high cdnastructed of Monel. Order B7835

collects in 1t is r¢moved by hand and returned to the
chlorinator with a gubsequent batch.

Cyclone Tank made by Heintr. Dwg. B5821.

2'6" dia. x 6'7" high constructed of 3/16" steel plate.
Order B7345 on 4/27/%0. Req. 8062 on 3/27/40. Price
$92.00. Hang from yoof of Bldg. on 38' level.

CT-01259,01279, 01280, 01281, 01282, cyclones on chlorin-
ator off-gas, folloy the scrubbing towers CT-0759 etg.
Drain through 8. G'4 to the return seal pipes between
towers and circulation tanks. Off-gas to the main leading
to the HCl absorptign systems.

See drawing B-5821 (This drawing not yet found April 5,
1947). 8ee drawing [B-660.

Monel condenser made by Nooter. Dwg. C-6144,
42" dia. x 63" high |cone bottom condenser constructed
of 3/16 Monel metal welded construction throughout.
Order B-8364 on 4/9/40. Req. 8198 on 4/1/40.
Price $928.00

This vessel is obsolete.

Cyclone separator e by Nooter Dwg. 5821. 2' dia, x
6'7" high cyclone separator made of steel and welded
throughout. Order El3177 on 6/12/40.

Req. 10232 on 6/5/40. Chg. out $66.25.

Por use at CT-0968.

MONS 046404



— |

| X . 3

. : : Bquipment
. ’ ! List
CT-01280 -
XII. PMENT LIST, contd. 01321

Closed Tanks, contd.

CT-01280 Cyclone separator dee by Nooter. Dwg. B-5821,
2' dia. x 6'7" high|cyclone separator made of steel
and welded throughoyt. Order B13177 on 6/12/40. Req.
10232 on 6/5/40. Price $66.25/ At CT-0762 east scrubber,

€T-01281 Cyclone separator. |Same as CT-01279 and 1282, At
CT~0759. 2nd from § scrubber,

OT-01282 Cyclone separator. |Same as CT-01279 - 1280 - 1281,
Used at CT-0760. 3pd from E scrubber.

CT-01283 OChlorinator made by Leader Iron Works, Inc. Dwg. E6209,
3¢ x 16' steel vertjcal chlor. welded const. Order
B-14119 on 6/21/40, |Req. 10408 on 6/11/40. Price $720.00
East of CT-0833.
#4 chlorinator. Sge CT-OT44,

CT-01310 #5 Aroclor 1260 St¢rage Tank made by Leader Iron Works.
Dwg. C-609, Horizojtal 10' OD x 26' long on str. shell,
incld. coils, etc. [Omitted 2 - 3" nozzles changed 18"
nogz, to 24" and add4d covers for 24" noz. Tanks, coils,
coil supports, inside of noz. and manholes and manholes
and noz. and inside {covers must be sprayed with zinc
0.005" thick followdd by a sprayed coat of 0.003" tin.
Order B13240 on 6/11/40, Req. 10432 on 6/11/40
Price $2200.00. Underground S of CT-0848. Pump P-0929,

CT-01321 Pyranol Mixing Tank inade by Nooter.

Drawing D6455.
14* OD x 10' high steel tank with 3/8" shell,

1/2" std, knuckle radius heads, entire interior
sprayed with min. thickness of .015" tin,
! 42" Quadruplex turbo mixer complete including
Turbo adaptor assem ]ly -- off set from centre.
(1) order B20976 on (9/27/40. Chg. out $2930,00
(2) Order B21762 on [10/8/41, Req. 1366%, Cost $740.00
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XII. EQUIPMENT LIST, oontd. CT-01321
01397
Closed Tanks, contd.
¢T-01321 ocontd.
Driven by MSC-01288), Motor MO1718.
13" steam coil, %5 turns, 18" diameter,through the cover.
9600 Imp. gallons. [Outdoors. Everdur or galvanized
piping. Bronze valyes.
Bottom outlet to Taber pump P-01540 delivering to filter
preas F-0159., Capppd inlet on cover for Attapulgus Earth,
Manlid, Steam coil, Dial thermo. Vent to soda-lime
vent box, Heat insplation (gone).

CT-01377 8till receiver tank| made by Nooter. Dwg. C-795, B-7082,
like CT=-0771. PA #45, 5!'6" x 5'6" Monel metal
receiver, complete yith cover, coll, etc. Glass wool
insulation 2" and 4' finished coat.
Order B4137 on 6/27Y41, Req. 18315 on 2/17/41.
Price $3295.00, corner of 12' level platform in
Bldg. CR. Is used pn #2 still 8-062,

CT-01378 Condenser tank madel by Nooter. Dwg., B651,
12" ID x 5' long.l 1 metal.
Order B4137 on 10/20/41. Req. 18315 on 2/17/41.
Price $650.00 W of PT-01413 on 20'6" level platform,
Bldg. CR. Like CT-D770. Used on #2 still.

CT-01396 Vacuum scrubber purchased from Combustion Engineering Co.
Drawing C-807. 3' [ID x 10' high, steel construction
including grating screen.

Order B8360 on 4/4M1, Req. 19989 on 4/4/41
Price $260,00, N pne on 29' platform,
Like CT-0753. On @2 still, coke scrubber,

CT-01397 Water heat exchanger made by lLeader Iron Works,

Dwg. B-483, 6" a1
Order B8324 on 4/4
North of CT-0831.

. X 10' long, 12 tube.
1, Req. 19993, Price ‘119.00
On #2 still. S8pare,
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XII, EQUIPMENT LIST, contd. CT-01398 -
' 01491
Closed Tanks, contd.
CT-01398 Cooler tank made by Leader. Dwg. B644,
2'6" ID x 3' high

South one on 29' pletform
Used on #2 still, Nented,

E-6839 and
e by Nooter. Dwg./D-10290, general
arrangement, 7' ID x 7' high, complete with coil,
agitator, and drive support, zinc and tin lined, seams

to be chipped and und smooth.
Order B8325 on 4/4A41, Req. 19990 on 4/4/41

eel cooler tank complete with coil.
Order B8324 on 4/4/f11, Req. 19993, Price $152.00
CT--01399 #2 blending tank

Chg. out $950.00. iven by M~02170, Middle one of
3, north end of 12' level platform,

Vertical bearing for agitator shaft, A-6853.

Compare CT-0779.

Newport experience ishows the need for adequate heating
and agitation in blending higher Aroclors.

CT-01400 #2 filtrate recelver,made by Nooter.
T' ID x 7' high indl. coil and supporting legs.
Inside of tank zind sprayed, all seams chipped and
ground. 1" glass Wool insulations 234" fin. coat,
Order B8323 on 4/4f41, Req. 19992, Price $925.00
West one of 3 north/end of 12' level platform, CR.
Dwg. C-6863. See -0780,

CT-01413 Separator tank mad4 by Heintz Steel. Used on #2 still,
Dwg. C6957. 3' ID|x 6' high tangential separator with
integral vapor pipé complete.
Order B10722 on 5/9/41, Req. 20429 on 5/1/41.
Chg. out $382.50. |North one on 29' level platform
Bldg. CR.
CT-01432 5th chlorinator. e CT-O744, Nooter. Drawing E6209.
OT-01491 Heat exchanger tank made by Leader Iron. Dwg. B483,
CABI #217. 6" dia} x 10' long, all steel, 12 tubes
Order B21479 on 9/19/41, Req. 24894 on 9/19/41.
Chg. out $140,00. [Used on #2 vacuum still system.

MONS 046407
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Closed Tanks, contd.

€T-02086
cT-02404

oT-02621

i
i
|
|
{
i
1
:

Alr blowing tank.

This store tank ha)
tri-tetra-chloro b
rail cars and unlo
a vertical cylindr
straight side with
Total capacity 20,
outlet, with a str|
to either of the P
a Varec depth indi
parts, a vent pipe
internal steam coi
LI P ]

” .

NOTE: Mr. Barbre,

XII - 38
Equipment

' List

CT-02086
-02621

Like CT-0750.

p been set up outdoors to hold the
gnzene mixture, which is boughtin
pded by pump P-Oll1ll. The tank is
jcal vessel 13'0™ ID, 20'0" nigh on
dome top and bottom.

POO U.S. gallons. It has a bottom
piner box, to pump P-02077 delivering
yranol blending tanks. The tank has
pator with stainless steel exposed

b & dip pipe for air blowing, an

L, and external heat 1nsp}5§;on.

1947, said that a batch tank to hold

filtered Pypanols, pending final approval, would

be a conven

jence.

An additional blendler, CT-02621 has been installed out-
doors for making Pyranols. It is a vertical cyclindrical

steel tank 10'6" I

2" to the bottom

P 23'0" high with flat top and bottom.

ptlet, which leads through a strainer

Total capacity I:éfo U.S. gallons. The bottom slopes

box to a Taber p
press, PF-0172,

The tank has a 7§
zontally low down
parts of the mixer

P-02179, delivering to the filter

§.P. Lightnin mixer installed hori-

through the straight side, the exposed

being metallized with 0.015" of

aluminium, The vepsel also has a Varec depth gauge with

stainless steel fl
box, an internal s
50°C. (tin-sprayed
lation. There 18
from the Lectrodry
nection with Corby

pat etc, a vent pipe to a soda lime vent

thermo well), and external heat insu-
glso a dip pipe through which dry air
¢r FC-O46 can be blownby a hose con-

of the tank. Attapulgus earth is introduced through a

funnel fitted to a
the tank.

h opening (with screw cap) in the top of

MONS 046408
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List
D-012
XII. EQUIPMENT LIST, contd}

Dryers

D-012 Plaker, Devine, 48"/dia, x 30" long, drum 5/8" thick,
rolled steel, machined and polished, Housing to be of
#16 ga, monel.
Order B 7378 on 4/1%4/36, Req. 69124 on 4/14/36,
Price $1668,00 quot| 3/17/36,
In lean-tc on floop on found. of concrete.
Driven by M-0827 - } HP Wagner motor thru MSC-0639,
Jones Speed Reducer; The pan is heated by gas flames.

Sketch showing drum side~knife, dip pan and essential
dimensions on 48" diam. x 30" long steel drum, monel
hood flaker -~ drg.|B-675, chutes for finished product,
Drg. D-518,

See drawing B-374. |General arrangement, and C-827,
weighing truck.

Dryer for Attapulgus Earth.

In 1946 a vertical steel tank with internal steam coils
was installed at the Krummrich plant. It was still the
only equipment for drying earth at the Krummrich plant

in 1955, but rellande was placed mainly on supplies

drawn from Anniston, With the Krummrich plant dryer, the
earth was fed in through a hand-hole in the cover, and
withdrawn, as requiged, by means of a twin damper arrange-
ment on the wide bottom outlet.

At Anniston the earth is acreened, 20 mesh, then dried in
trays about 3" deep, place in an electrically heated
cupboard, Each tray contains a weighed amount, so that
the correct charge of earth can be put into the treatment
tank directly from t‘Pe dryer.

|

See hand sketch se:l to MCL April 1947.

MONS 046410
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XII. BQUIPMENT LIST, contd. Dryers

Dryers, contd.

Dryer for Attapl rth, contd.

In 1647 at the Xrummriph plant the Attapulgus earth was"

. being dried in a vertipal cylindrical steel vessel, with
cone bottom, and an internal steam coil., The earth was
fed in through a hand hole in the cover and withdrawn as
wanted through twin dappers in the bottom. See the sketch
sent to MCL with the wings collected in 1947,

The cover of this dryep had a vapour vent, but there was
no positive movement air through the vessel, and the
electrically heated shpif dryer used at Anniston (see page
6§ of the report "Notes on the Anniston Aroclor plant"
Havercroft and Mather,| September 1947), would appear more
likely to give thorough drying. The steam heated dryer
was 8till in use at thp Krummrich plant March 31, 1954,
The reference of Schwapting and others, November 12, 1953,
page 10, to an electripally heated dryer refers to a still
earlier unit which had been abandoned.
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Filters

P-0106

F-0113

P-0159

P-0172

XII. BQUIPMENT LIST, contd. ) P-0106 - 0172
|
1

XI1 - 4
Equipment
List

Steel filter purchas
Size 12" dia, x 3'1
wool packing. Orde
2/14/36. Price $56,

d from Nooter. Dwg. C-3775,
3/4" high. Lag supports, glass
B3511 on 2/19/36. Req. 67729 on
quot. 2/5/36,

Formerly used on chlprine gas, but used in 1946 to
filter out iron etc, impurities from the HCl gas coming
from other departments through a long steel line,.

Sperry 24" bronze
oven heater for pre
Sparkler press F-Ol

ter press. Cover for electric
--- Drg. B-685., Replaced J'by

.

Steel support and for Sperry filter B-T121.
3/4" pipe coil for filter catch pan -- A-7136,

General Electric Filter Press. Serial #6186968,

Type PP30. Accessorfies included., 3 HP motor and 4
compartment drying oven. Form G, Cap, 25/30 gal.

per min, S8ize 12", PO chambers. Heated and insulated
steel cover*with pulilies, ocable, counter weight and
strip heaters, Pyranbl plant.

order B18935 on 9/21/39, Req. 1991 on 2/20/39.
Chg. out $98%,00 on {11/30/39,

Sparkler filter, 1al 484, Model 18-412 all bronge
construction with improved Scavenger plate, plates to
be arranged so entire set can be removed. Steam tracing
inside the lagging, then a metal shield over all.

Steel legs and floor flanges for bolting to floor.
Served by pump P-0984,

Order B10302 on 4/2/41, Req. 20430 on 4/30/41,

Price $830,00 per quot. 3/19/41,

Oon ground floor cenvfer of Bldg. CR.

Pyranols. Chain hoist, MSC~01495, provided for lifting

Installed for Aroolia, but later transferred to use on
out the neat of plnTa.

NS 046412
# MSC-02108, Mo
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XII. EQUIPMENT LIST, contd. F-0172 - 0239

M.lters, contd.

F-0172,

PF-0238

P-0239

contd.

Samples of filter piper for the Sparkler press P-0172,

which was then being used on Aroclors, bought under the
reference "#21-18 P{lter paper", $2.755 per 100 sheets,
Sparkler Mfg. Co. Myndelein, were sent to London, April
9, 1947,

F-0172 was moved to|the Pyranol department and replaced
by a 33" Sparkler. |See Operating Instructions 8/10/54,
and Mr, Harden's notes of August 1950,

Sparkler Filter, 33P-12 cell type,304 Stainless seel,
with Jacket for 30 peig.

33" Sparkler press for Aroclors installed in place
of F-0172, F-0172 be¢ing used for Pyranols.

Sweetland, Size 10 RH, 54 leaves. 523 sq.ft, C.I.
body, lined with thick nickel. Nickel valves and
outlet line, with p P-01757. Out of use in 1955.
(Pyranol plant).
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FC-045

XII. BQUIPMENT LIST, contd.

Furnaces

il

XII - 44
Equipment
List
FC-045

Gas heliter for No.
dia. x 4'104" long,
1 ooll 2" xHy pipe,
with spare blocks
69859 on 5/14/36, 0
material in 8-043,

1isti11, Steel shell 3/16" x 3'9"
ined with insulating fire brick, etc.
2 turns formed into a 2' dia coil
legs. Drawing E-8B86. Regq.

r B9665 on 5/29/36. Used to heat
ped thru coil by P-0593,

Vent stack drawing B+4689 (could not be found in 1946.)
Piping details, draw: Cc-815, was sent to London April
24, 1947.

At plant B in 1946, there were two natural gas burners
aimed tangentially into the bottom of each furnace, and
there was some eviderjce of damage due to overheating of
the lowest part of the coil. The central "dummy" inside
the coil was made as ja solid cylinder of firebrick and
plastic refractory material built up on a circular plate
suspended on a centrgl steel 1lifting bar. Head room and
a suspension hook are required over each furnace, for
maintenance work.

The material from thq still is pumped downwards through
the coil in the furngce of the new still, but upwards in
the old still. The nein reason for this is that this
arrangement enables the coil of the deep still to be on
the same level as that of the shallow one,

At Anniston the material is pumped upwards because
this puts the coldest Aroclor in at the bottom where the
coil is moast in danger of overheating. This can have
little advantage, exgept towards the end of the run, when
the temperature spresgd between the inlet and the outlet
is greater.

There is a thermo-regorder pocket in the inlet of each
coil, and another in|the outlet, There are valves on the
circulation lines, by which the coil can be sucked empty.
See Section VI, page 18, These also help in locating any
blockage in the circylation system,
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EQUIPMENT LIST, contd.

FC-045

FC-046

rarnaces, contd.

contd.

Mr. Purzey reported,

last about 12 month

XII - 45
Equipment
Liat
FC~045
-066

December 5, 1951, that the coils
$, but may require cleaning every

3 or 4 months to remove plugs.

At Newport the stil
of the diphenyl dep

A temperature diffe
on the heater coil
to the furnace for

At Anniston there i
recorder on the chl
of the two vacuum s

Electric, Air Dryin
Corp. S8erial 270,

pressure. U440 volt
operation. 300 amp
cally controlled, a
4/14/36, Req. 69119
Price $1,350.00 on
for scavenging. Se
€T-02086, and the

pressure enough to

] coil 18 interchangeable with that
grtment still,

fence recorder controller was installed
at Newport, and a COp connection made
emergency pse .

8 a 12-point Micromax temperature
prination system, and one for each
tills.

g Purnace purchased from Lectrodryer
Bize BWC-250, dual-absorber type. U4O#
B, single phase, 60 cy. 4-8 hours

. heater on each side thermostati-

t 270°F. See T-Ol4. Order B7403 on

| on 4/14/36.

E/30/36. Has blower with Motor M-01486
ves the air-blowing tanks CT-0750 and
lter CT-0763, in the latter case at
low the charge to the chlorinator.

Brings the dew poinf of the air to between - 10°F, and

+ 10°P.

Lyles, Soffranko anfl Miller (Pyranol report March 24, 1947,
page 60) state that the dry air should be checked twice a

month for its mois
renewal about once

Steel Heater Furnace
Brick lining, coil, burners and stack. S. W.

re content, and that the alumina needs
year,

for No., 2 still. Drawing C-3479.
ocorner of

the 20'6" level platform, Bldg. CR.
Generally like PFC-045,
Drawing C-3479 (migsing April 1946).

MONS 046415



1-016

1-0108

I-0204

I-0244

1-0381

1-0398

I1-0441

.

X1I. EBQUIPMENT LIST, contd.

Instruments

Taylor Temperature Cpntroller,

XI1 - 46

Equipment

List
I-016 - 0441

Drawing D4417,

Size 1, #36JR323., Direct acting, self acting, with

std. double seated v
110°F. to 170°F., 8e
connection placed 7'

plve incl, steam strainer. Range
£ 122°, 25' tubing 3/4" union hub
from bulb end,

Order B3443 on 3/10/E7, Req. 76979 on 2/15/37.

Chg. out 3/31/31, §7
On CT-0848, Pyranol

Rotameter Instrument
Co. Serial #10166.
Mg. 25 bronze with

57,

blender.

purchased from Economy Equipment
For scrubber TW-0182. No. 6,
ptainless steel float calibrated for

max, cap. of 300 gph water.,

Order B19959 on 11/1

Foxboro. DP cell,
Ni diaphragm.

TIC, L & N.

2 point Micromax. Ra.:hge changed to 0-600°C.

b/37, Req. 83079. Price $66.70

Btainless Steel body.

Used to replace
MSC-0668.,

Palmer Superoar Diall Thermometer, 8" oone Mercury

actuated.
tubing with adj. ol
of bulb, ’

Range 0-150°C,, 25' stainless steel connecting

, flg. to be located 9' from end

Order B18385 on 8/23y40, Req. 12533 on 8/23/40,

On 1269 stg. tk. CT-

Fulton Sulphon Tempe

D1310. Price $56.50

pature regulator #931 with 6A buld

and 20' of capillary| - Bronze body stainless steel trim,

to be used on steam
to 250°F. S8Size 1, p
tk.
Price $69.05

L & N 6 point temperpture recorder.

#40352M, Model S, mi
recorder, Type DC p

ht 65# pressure. Range No. 76K-190F.
ress N. G. on CT-O748 diphenyl stg.

Order B23310 on| 10/28/40, Req..14583 on 10/28/40.

Serial #389329,
tromax strip chart temperature
ptentiometer - multi point curve

printing, record numpered and color dot for each
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XIX. EQUIPMENT LIST, contd.

XII - 47
Equipment
List
1-0441-01118

Instruments, contd. i

1-0441

I-0443

1-0507

1-0835

1-01118

contd,
thermocouple., Time cycle - 30 sec., normal for each point,
Order B13260 on 6/18/§1, Req. 21072 on 6/17/41.

Price $395.00.
In second floor contr¢l room, Bldg. CR.

watt hour meter inst ent purchased from General Electric.
Serial 21-220-T43. #B5 x 905. Type V3A, 220 to 5 CT use.
Order B 9118 on 4/15/41,

Req. 20313 on 4/14/41, Chg. out $51.40 on 6/30/41.

In cabinet outside E wall Bldg. CR.

Palmer Dial Thermomet¢r. CABI #217, Range 0-150°C.

in Pyranol Mixing Tank CT-01321. 15 ft., stainless steel
special armor flexibl¢ tubing plain bulb, Order B20438
on 12/1/41, Req. 2442% on 9/9/k1.

Chg. out $49.59 on 12/27/41.

Serial #13996R. Order B11589 on 9/25/45, Req. 67905 on
5/11/45. Price $348.

In control room E wali. For steam from the 200 1b. main.
Supplies the ejectors) the high pressure coils in the
air-blowing tanks, andt melter, See MSC-0682 for the low
pressure steam meter.

Bailey Integrating anEOReoording Flow Steam Flowmeter.

Taylor Fullscope reco}-ding controller on the No. 1 still
vacuum system.

Chlorine flow recorder controller on No. 5 chlorinator.

See also MSC-0663, page 61.
0668, page 61.
0675, pake 61.
0682, page 3,
0705, page 63.

Foxboro steam flow cohtroller, O - 2000 lbs. per hour.
|
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XII. EQUIPMENT LIST, contd.

I-01547

I-0189%

1-01941

I-02019

I-02045

Instruments, contd.

Taylor PR, 2 pen, wi

—___—T--_—_

| XII - 48
Equipment
List

I-01547 - 02045

th alarm and shut off valve,

Chlorine lines., O - 100 psig.

Taylor PFulscope TI C

L 0-150°C. working at 50°C.

Tin-sprayed thermo wpll. On blender CT-02621,

Controls Fisher diap
in CT-02621.

Pyranol blender,
Poxboro. D.P. cell

Taylor Fulscope LRC.

ragm valve on steam to coil

I
For chlorine liquid in store tank.

worthington meter, ghllons, well water.

See also MSC - 0663
0668
0675
0682
0705
0770
01393
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XIl. EBQUIPMENT LIST, contd.

Elevators

L-031

Bucket elevator from {
Drawing B-870. Lg. tq
up shafts and 20'6" ot
boot 1/4", 6" belting
10-7/32" for buckets ¢
Order BlO455 on 5/15/:
Price $491.20, Driver
Drive drawing B-661, §

See also Vi4, 45, 46 ¢

XII - 49
Equipment
List
L-031

Jeneral Conveyor & Mfg. Co.

) be 22'4-11/16" 0A ¢ to c take
jsing and head section 3/16" and
, 4 ply R covered pinched

f 44" x 3" chrome steel,

6, Req., 70140 on 5/25/36.

) by M-083%,

§olid Aroclors (dismantled 1952),

onveyors from flaker D-012 to

elevator L-031, and o

in hoist MSC-01495 over the

Sparkler filter B-0173, and electric hoist MSC-0655 for

solid Aroclors.

A chain hoist 1s used also to 1ift bags of lime to the
still operating platfdrm.
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M-0827

M-0830

. M-0832

M-0834

.D=012 flaker thru

*
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XII. EQUIPMENT LIST, contd, " M-0790 - 0834

Motors

Note: The motors changed to other duties from time to
time, but the foll ng detalls 'will serve to indicate the
types of motors us

Westinghouse Motor 5 HP-1750 RPM. Serial 7435. Type CS,
aq. cage induction motor, horiz., frame W225, 220/440 V,

3 ph,, 60 cy., 8/4 +» 55°C. temp,., rise, style 801068y,
class 1, total enclbsed, ball bearing. Rec'd. 8/20/35.
(#6058-5077) $78.96. On pump P-0346. :

Motor > HP 1200 RPM from Wagner Electric Co. Serial
#1718199, horizontpl induction motor, totally enclosed,

fan cooled, ball bepring, 3 ph, 60 oy, 220/440 volts, 8.2/4.1
amp,, type CPI, frame 254, model W425198. Order B8184

on 4/23/36, Req. 69P76 on 4/23/36. Chg. out $94,16

Also drives V-0O46 thru second chain on link belt; drives
-0639 speed reducer and chain.

_Motor 2 HP 1800 purphased from General Electric. Serial

HK-1407, Horizontal induction, totally enolosed, fan cooled
ball bearing, frame| 225, 2HP 1740 RPM, 220/440 volts,
5,61/2.81 amp., typ¢ K, 3 ph., 60 cy., model sx-225-A715.
Oorder BB169 on 4/23/36, Req. 69377 on 4/23/36.

Chg. out $73.84 on 6/30/36. Drives P-0565.

Motor 3 HP 1200 RPM| purchased from Wagner Electric.
Serial 1714954, Hopizontal induection, totally enclosed,
fan cooled, ball beqring, 220/440 volts, frame 254, 3 ph.,
60 cy., type CPI, médel W42J198, 8.2/4.1 amp.

Order B8178 on 4/23/36, Req. 69378 on 4/23/36.

Chg. out $94.16 on §/30/36. On blower B-094.

Geared head motor 2|HP 1200 RPM purchased from Master
Electric Co. Serial HE-975, air Jjacketed, totally enclosed,
fan cooled, 1140 to|220 RPM single reduction parallel
geared head, 220/449 volts, 3 ph., frame 254, type PA,
style 47476, 55° cont. rating, 6.2/3.1 amp. Drives L-031.
Order BB156 on 4/24/36, Req. 69373.
Chg. out $109.14%,
|
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XII. EQUIPMENT LIST, contd.

M-0835

M-0836
M-0841

M-0846

M-0847

M-0848

Motors, contd.

Reeves vertical motody
Bates Co, Motor seriy
MD-1136.
1.9 amp., frame 224, 4§
gear reduction, hand
standard hand wheel.
order B 7376 on 4/14/3
Charged out $300.96.

Reeves vertical motodr

Geared head vertical
Master Electric Co.

r-----llll----llllllllIlllllllllqplllllllllllllllllllllllllllllllllllllllll
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M-0835 - 0848

ive 13 HP 1800 RPM purchased from
1 1914691, motodrive unit serial

to 1 speed variation and 50 to 1
hain control and chain in place of

Size 425}-E}18, model V 34J223, 3ph, 60 cy.,

6, Req. 69123,
Drives V-O44.
ive, same as M-0835., Drives V-045,

unted motor 5 HP purchased from
rial HE-988, 220,440 volts, 3 ph.,

60 cy., totally encloased, fan cooled, ball bearing, type

PA, frame 11230 # 254

P - 1725 to 80.2 RPM

Style 47478 - cont. 55°C.

Oorder B 8155 on 4/24

» Req. 69375 on 4/23/36.

Chg. out $211.84 on 6/30.

Drives stirrer in ble

Vertical mounted induag
from General Electric,

ing tank CT-0779.

tion motor. 1 HP 1800 purchased
Serial EP-2773. Totally enclosed

fan cooled, ball bear:
drip cover, 3 ph., 60
Model 5K204A1550. P
Order B 8175 on 4/23/.
Chg. out $55.44, Dri

indu
Co.
beari|

Vertical mounted
General Electric
fan cooled, ball
Drives P-0909.

indu
Co.

Vertical mounted
General Electric

, thrust type with ring base and
y., 220/440 volts, 1720 RPM.
204y,
» Req. 69371.
s P-0573.

ion motor 1 Hp 1800 purchased from
rial EP-2779. Totally enclosed,
, etc, same as M-0846,

ion motor 1 HP 1800 purchased from
rial BEP-2777. Totally enclosed,

fan cooled, ball bearihg, thrust type with ring base and
drip cover, 3 ph., 60 py. 220/440 volts, 1720 RPM, model
5K204A1550, frame 204Y|.
Order BB175 on 4/23/36, Req. 69371.
Drives P-0674, ‘

1

! MONS 046421
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EQUIPMENT LIST, contd.

|

M-0849

M-0850

M-0851
M-0853

M-0854
M-0856

M-0871

Motors, contd.

|
!
} M-0849 - 0871
|

[

XII - 52
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wagner horiz. inductjon motor 5 HP 1800 Serial #1714362,
totally enclosed, fa® cooled, ball bearing, type CPI,
frame 254, model W-30J195, > ph., 60 cy., 220/440 volts

1750 RPM, 12.6/6.3 a

Order B-8177, Req. 69372, chg. out $97.08 6/30/36

Drives P-0578., On p

P-0578, on No. 2 chlorinator,

Horizontal induction|Wagner motor 5 HP 1800 Serial 1718376.

Same as M-0849 and 0%$51.

on #3 chlorinator.
Motor same as M-0849

Vertical mounted indy
Serial PP-1104, Tot
bearing, thrust type
60 cy., 220/440 volts
8.54/4,27 amp.,frame
Order B 8174 on 4/23,
chg. out $95.92. Dr:

Motor Serial FP-3898

Drives P~0579. On pump P-0579

and 0850, Serial 1718377.

pction motor 3 HP 1800 G. E. Makers.
Plly enclosed, fan cooled, ball

with ring base and drip cover, 3 ph.,
§, 1730 RPM, model 5K225A2430,

225Y, type K.

Y36, Req. 69367.

ves P-0583

same as M-0852 and 3, on CT-0768.

Vertical mounted indyction motor 3 HP 1800. Made by

G. E. Serial FP-2457

Thrust type and drip cover, ring

base, class 1, group
proof, ball bearing,

d, underwriters #5474727. Explosion
[1720 RPM, 3> ph., 60 cy., model

5K225A2446, 220/440 Yolts, 8.42/4.21 amp., frame 225Y,

Order BB172 on 6/26/36, Req. 69368 on 4/23/36.

type K #

chg. out $115.58 on

'/13/36, Drives P-0585,

Vertical induction mgtor 5 HP - 1750 RPM from G. E.

Serial FP-3177.

Totglly enclosed, fan cooled, ball

bearing, thrust type ([with ring base and drip cover.
220/440 volts, 13.9/6.95 amp., frame 254 Y, type K,
60 cy., 3 ph., model |5K254B1930.

Order B8173 on 4/23/36, Req. 69369.

on 7/31/36.

Chg. out $124,21

Still pymp drive, drives P-0593.

'
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XII. BQUIPMENT LIST, contd| M-0873 - 0914

Motors, contd.

M-0873 Vertical mounted Lnduction motor 5 HP - 1750 RPM.
Purchased from G. E. Serial FP-3107. 220/440 volt,
60 cy., 3 ph., tokally enclosed, fan cooled, ball
bearing, thrust type with ring base and drip cover,
Model 5K254B1930,| 13.9/6.95 amp., frame 254Y, type K.
Order BB176 on 4/R3/36, Req. 69370,
Chg. out $124,21 pn 7/31/36. Drives P=0592 in tank
outside, !

Serial DP-5227, otally enclosed, fan cooled, 60 cy.,
1130 RPM, model 5K204A1036, 220/440 v., 3./45/1.73 amp.,
frame 204, type 3 phase. :

Order B13188 on ?F/E/)G. Req. 71152, ohg. out 7/21.
Drives P-0595. |

M-0875 Horizontal :I.nduotEn motor 1 HP 1200 made by G. E.

M-0885 . Vertical mounted Lnduction motor 1 HP 1800 purchased
from Continental Equipment Co. Serial 50498. Totally
enclosed, fan cooled, ball bearing, thrust type with
ring base and drip cover. 2.9 amp. 3 ph., 60 ey.,
220/440 v,, 1750 RPM, type NCU20.

Ordered for spare. Drives P-0604, Price $48,00,
Order B-13196, :;:. 71147 on 7/1/36.

M-0904 Motor 3 HP - 1200 purchased from Continental Blectric’
Co. Serial 51704, Totally enclosed, fan cooled, normal
starting current, squirrel cage induction motor, 3 ph.,
60 cy., 220/440 vplits, 1150 RPM, 55° cont, rise, type
NP 254, 8.4/4.2 amp.

Order B17431 on 9/1/36, Req. 72637, Chg. out $90.40 on
10/24, Drives B-P105 in Bldg. CR.

M-0914 Blackmer motor 74 HP 1800 made .by Louis Allis. Serial
217543, Totally pnclosed, fan cooled, type JX, 3 ph,
60 cy., 220/440 volts, 1750 RPM, frame 284, class 53d,
form B, 18.4/9.2 mmp.
Order B21241 on 10/22/36, Req. T4034, Chg. out $133.12
Drives Naphthalene pump P-0617 for CT-O347.
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M-0955 - 01229

Motors, contd.

M-0955

M-0375

N-0985

M~01229

Portable "LightninjMixer" 1/4 HP 1725 purchased from
Mixing Equipment C9. Mixer Serial 37108, Motor Serial
HK-4536, CABI 106/1936. Model C-4, 3" folding monel
metal propeller monel shaft, 4/2 amp., 110/220 volts,
single phase, 60 oy., class 1, grpup d, explosion proof,
underwriters F-519372, extension cord and attachment
plug.

order B1340 on 1/19/37, Req, 76212 on 1/18.

Chg. out $109.42 o 2/27/37. Used for drum shipments.

Motor 5 HP 1800 purchased from Wagner Electric Co.
Serial 1725358. Tqtally enclosed, fan cooled, ball
bearing, inductionimotor, type CPI, frame 254, model
w30J247, 3 ph, 60 y. 220/440 volts, 12.6/6.3

amp, ocont, rating 45°C. ,

Order B2834 on 2/9/37, Req. 76765 on 2/5/37.

Cost $95.61., On P40629. On No. 1 chlorinator pump
p-0629. .

Wagner Vertical Mofor T4 HP - 1800 RPM. Serial
#1728961, Totally enclosed, fan oooled, ball bearing,
type CP-2, frame 234Y, 440V, 60 oy., 3 ph., 18.4/9,2
amp. 1750 RPM, modql W4OV143,

Order B3323 on 2/13/ 37 and Req. 76927.

Chg. out $133.98. |Inst. to drive submerged pump in
TCB stg. tank CT-O848, On P-0346.

Vertical mounted induction motor 1 HP 1800 purchased
from Louis Allis, [Serial 269797. Totally encl, fan
oocled, ball bearing, thrust type with ring base and
drip cover, weatherproof conduit connection box, type
I8, frame 204V, clgss L, form B, 220/440 volts, 3 ph,
60 oy., 3/1.5 amp. [cont., 55°C., 1730 RPM. Order
B3853 on 3/4/38, Req. 86889 on 3/3/38.

Chg. out $55.20 on|4/29/38.

on pump P-0731.
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M-01377 - 01573

Motors, contd, \

M-01377

M-01456

M-01469

M-01486

M-01501
M-01573

@, B. Motor 2 - 1800 RPM. Serial MR-8969.
Totally enclosefl, fan cooled, sq. cage, induction
motor, type K, ball bearing, 220/440 V, 60 oy.,

3 ph., frame 25k, 1760 RPM, model 5K254B91, 5.44/272
amp. Order B15P55 on 9/26/38, Req. 91711,

Chg. out $75.00. On P-O1111,

Westinghouse hopizontal motor 3/4% HP 1200 Serial 4139,
Totally encl, fpn cooled, low starting current, 440
volts, 3 ph., cy., 1160 RPM. Type CS, frame 204,
2.6/1.3 amp., style 1707136.

55°C. rise, Chg, out mach. $41.03 on 12/29/39

Order B17367 on| 12/18/39. Req. 1357 on 8/31/39

on Blower B-0148.
G. E. Motor 3 HP-1200. Serial #KT-10671.
Totally encl. fan cooled, model 5K254A1024,
frame 254, type K, 220/440V, 3 ph., 60 cy.,
1165 RPM, 9.06/4.53 amp., cent, 55°C, rise,
order B18935 on|9/21/39, Req. 1891 on 9/20/39.
Chg. out $72.47 on 11/30/39.

On gear pump soir-0159.

General Elcctm.: Motor 1/4 HP 1800, totally encl.,
model 5 KHAUTABOBY, type KH, 110 volts, single phase,
3.4 amp., 55° Cent.

Order B17923 on|10/17/39, Req. 1531 on 9/8/39.

Cost $24%.25, j ‘

On lLectrodyer RE-046.

Replaced by M-01706,

Motorized car spotter 5 HP 1640 RPM purchased from Link
Belt Co. motor gerial 307939, spotter serial 5252,
220/440 volts, $0 ¢y., 3 ph, type IK, frame 225 VY,
class 3, form B} 17.2/8.6 amp. 55°C.

Order B26741 on 12/29/}9, Req. 5128 on 12/29/39,

Chg. out $373.86. On track 11 at load dock.
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XII. BQUIPMENT LIST, contd. M-01622 - 01660

Motors, contd.

M-01622

M-01629

M~01650

M-01656

M-01660

General Electric motor 74 HP, 3600 RPM, Serial BU7108.
Totally enclosed fan cooled, type KF, model S5KF254C25,
frame 254, 220/440 w,, 3 ph., 60 cy., 3435 RPM, Drives
ML-045. Order B411B on 2/20/40, Req. 6737 on 2/80.
Chg. out $114.96. |

Vertical motor T3 purchased from Turbo. Made by
Westinghouse. Seripl 2640, Totally enclosed, fan cooled,
frame 284, class 1, RPM at full load 1735, cont. rating
at full load 55°C. pise, 220/440 volts. 3 ph, 60 cy.,
18.8/9.4 amp., stylp 1071192. Order BB337 on 5/20/40,
Req. 8441 on 4/9/40, chg. out $112.66. On MSC-01205,
Driving agitator in CT-0808, final chlorinator,

Louis Allis motor §| HP, serial 258334, 1750 RPM, type JS,
frame 254, class 43N, form B, 220/440 v., 3 ph, 60 cy.,
13/6.5 amp., full lpad 55°C. cont.

Order B26263, Req. P5432 on 12/24/37.

On Sparkler press pump,

or 5 HP 1800 RPM Serial 1758959.
nelosed, fan cooled, ball bearing,
» type CPI, frame 254, 220/440 v,,
RPM, cont. rating 55°CP, model

. Order B12802 on 7/8/40,

, ohg. out $87.92.

Horizontal pump.

Wagner  Electric Mo
Horizontal totally
less base and pulle
3 ph., 60 cy., 1750
1B8J24TB, 13.2/6.6
Req. 10231 on 6/5/M
Drives P-01056 Tabe

or 1 HP 1800 RPM purchased from Taber
Serjal GU1902, Totlly enclosed, fan cooled, vertical
mounted, ball bearipg, thrust type, with ring base and
drip tover, 3 ph, 6D oy., 220/440 volts, 1720 RPM,

(General Electric Mo

‘model 5K204A1550, frame 204Y, type K, 3.11/1.56 amp.,

eont. 55°C. rise
Order B13111 on 6/1p/40, Req. on 6/10/40, chg. out
$50.19. Drives ney Taber sub. pump P-0909.
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Motors, contd.

M-O.i697

M-01706

M-01718

MN-01752

M-01772

‘floor column, and

-Louls Allis Motox

Xir - 57
Equipment

t
u-m&? - 01772

Motor made by Vaﬁner 1/3 HP, CABI 169, 30" dia. type
9

8-60W8, style 12
single ph., 60 cy

11797 on 7/26/40

platform near chl

Vertical mounted
@. E. serial Ju34
ball bearing, thi
model S5K225A4264
3 ph., 60 oy., 17
rise,
Order B18443 on §

Chg. out $92.24 dn 10/31/%0.

Replaced by M-Ol

Totally enclosed,
connection box.
60 ¢y., 1750 RPM,
full load temp. ¥
on 9/30/40, Req. 1
Chg. out $113.00
Drives (Falk Redy

-4622 portable circulating fan,

«» 115 volts, complete with guards,
cord. Bl16528 on 7/26/40. Req.
Chg. out $60,58. Used on operating

orinator,

induction motor 3 HP 1800 made by

98, Totally enclosed, fan cooled,

lust type with ring base and drip cover,
frame 225VY, type K, 220/b40 v.,

30 RPM, 8.54/4,27 amp,, cont. 55°C.

}/23/40, Req. 12560 on 8/23/40.

On P-0929 Taber.
BOl.

74 HP-1800 RPM, Serial 335985.
fan cooled, weatherproof conduit.

‘Type JX, frame 284, 220/440V, 3 ph.,

Class D, form R, 19.6-9.8 amp.,

1se 55°C. trine hours cent. Order B21071
3674, .

on 10/31/40,

cer MSC-01288) on Turbo Mixer for

CcT-01321.

Motor 1 HP-IBOO

Serial 77640,

Totally enclosed, ball bearing, squirrel cage, weather-
proof threaded type connection box, type CS, frame W.204,
220/440 v., 3 ph|, 60 oy., 1750 RPM.

Order B26350 on 12/4/40 and Req. 15836.

Chg. out $36,98,

On B-034,

Lewis Motor 1/2 HP 3600 made by G. E. Serial J33,

CABI 169, totally encl., model SK4SBC756A, type K, rise
55°C., 440 v,, 3|ph., 3450 RPM, amp. 7.

Chg. out $25.00, [Req. 16663 on 12/30/%0.

Use with P-0378

'

0T-0640.
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BQUIPMENT LIST, contd.

Motors, contd.

M~01811

M-01850

M-01856

M-01859

M-01995

Louis Allis Motor 2
Totally enclosed, f
CI conduit conneocti
volts, 3 ph., 60 cy

XII - 58

Equipment

List
M-01811 - 01995

HP 1800 RPM Serial 385335,

cooled, normal starting current,

box, less base and pulley. 220/440

,» 1750 RPM, type JS, frame 225, class M,

form R, code H, 5.6/2.8 amp.

Order B4136 on 3/7/
Chg. out $65.36 on
On ground floor N.

Louis Allis Motor 1
Totally enclosed, f
3 ph., 60 cy., 1740
form B, 3.1/1.55
Order B7411 on 3/26,
Chg. out $36.98.

Louis Allis motor 5

1, Req. 18313 on 2/17/41

/30/41. '
. of P-0172 on P-01037.

HP 1800 RPM Serial 395205
cooled, ball bearing, 220/440 v.,
RPM, type 1S, frame 204, class L,

'&l. Req. 19634 on 3/26/41.
ground floor.

HP 1800 RPM Serial 391009.

Totally enclosed, fgn cooled, vertical flgd. mounted

(CI conduit connect
60 oy., 220/440 v.,

jon box) normal starting current, 3 ph,
1750 RPM, type JS, frame 254 VB,

class N, form R, code H, 1,3/6.5 amp. full load temp.

rise 55°C.

Order B6380 on 3/13/h1, Req. 19213 on 3/13/41.

Chg. out $109.74 on

Unit heater from Am
Order B8936 on 4/11
Chg. out $48.73.
In MSC-01393.

Motor 1/3 HP 1800 R
Explosion Proof, clf
PA352-094, Totally
type K, frame 454,
trine rating cont.,
Order B4625 on 2/21
Chg. out $29.75 on
|
|

6/30/41. On P-0997 top of S-062,

, Blower Corp. Serial 1939,
Y41 and Req. 20240,

PM made by G. E.
ass 1, group d, underwriters No.
enclosed, fan cooled, ball bearing,

podel 5K45AC1024A, temp. rise 55°C.

440 v., 3 ph, 60 oy, 1725 RPM. 55 amp.
/41, Req. 18520 on 7/21/41,
B/30/41. On P-01054,
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XI1. BQUIPMENT LIST, contd. M-02170 - 0514
Motors, contd.
M-02170 Geared head motor 5 HP 1800 RPM. Made by Master Elec.
Serial PD-9, Parallpl, air jacketed, fan cooled,
totally enclosed, frame # 254, 80 RPM on mixer shaft,
barrel mounting for ertical operation, style 103543,
220/440 v., 3 ph., 6D cy., 1725 RPM, type PA, amp.
13/6.5, 3 ph, trine hours cont. FLIR 55°C.
Order B3580 on 4/8/42, Req. 30060 on 2/10/42,
Chg. out $259.25. CT-01399, #2 blender.
M-02175 Office P
M-02877 Drives P-01111 at’ ing dock « 5 HP.
M-03133 Drives P-01540.
M-04592 Drives Side entering agitator in #2 mix tank CT-02621,
M-04691 Driveu P-02077 at storage,
M-04817 BEBxhaust fan - locat in pyranol press room.
M-04025 Drives P-02077.
M-0514 Drives P-02251.
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Mills

ML~045

*

XII - 60
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list
ML-045

"Helix-Seal" impact Lill purchased from Williams P, C.

& Pul. Co. Serial #9

Less drive pulley.Dr
furnished by Monsant

Order B2371 on 2/1/3
West lean-to.

Hend fed.
For solid Aroclors.

Dismantled 1952.

BO4. Size #1.

jven at 5500 RPM thru V belt drive
P

Y. Req. 76578. Price $420.00.
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XII., BQUIPMENT LIST, contd. MSC-0639 - 0675

Miscellaneous Equipment

M8¢-0639 Speed reducer made
#105DW, assembly #
shaft to be 74" in
Order BB242 on 4/2
Price $156.00
Driven by M-0827,

¥y W. A. Jones Poundry, Serial 85957,
, style 4, 36 to 1 ratio, low speed
ead of 4" extension.

6, Req. 69409 on 4/24/36,
ives D-0l2. OR, lea.n-"to.-.

MBC-0655 Shepard Blectric
440 volts, AC, 3 p

tabout Hoist. Serial 36306.

,» 60 cy., single speed control
lley. Hoist speed 18' per min.,
or 3 HP. Travel motor 3/4 HP.
6, Req. 69120,

11ft 19'. Hoist
Order B7405 on 4/1
Chg. out $906.70.

M8C-0663 Multiple temperat
Model S strip char
Made by Leeds and
Order B9975 on 5/1
In lean-to, Bldg.

recorder 40112-291 Micromax

, 2 prints, surface panel $300.00.
rthrup, Serial 276758.

36, Req. 69970.

M8C-0668 L & N Temp. Record
Dwg. B-666, Serial
(1) #40354-291 Mic:
temp. recorder, 4
of numbers on prin
$465,00.
(2) Bxtra for high jcontact for operating alarm $20,00
Order B9976 on 5/1 , Req. 69969, Chg. out $491.82,
South wall, west instrument, Bldg. CR.(See note on next pg.)
Replaced by I-0244
M8C-0675 Temperature Recordér purchased from Leeds and Northrup.
Serial 276784, #4Q353-291 Micromax, model 8, strip
chart multiple point temperature recorder for 3 prints.
(Multi~colored dots instead of numbers on print whsel.)
Surface panel mounting $400.00. Extra for high contact
for operating alarn, $20.00. 3 thermocouples to fit
wheels, Our Dwg. B-666.
Order B9977 on 5/19/36, Req. 69968, Chg. out $324.05.
South wall, east instrument, Bldg. CR.
(See note on top of next page.)

r made by Leeds and Northrup.

model 8 strip chart, multiple
int. (Multiple colored dots instead
wheel). Surface panel mounting
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XII. EQUIPMENT LIST, contd, MSC-0668 - 0676

Misgellaneous Equipment, contd.
M8C-0668 Note:

-0675
Record the following temperatures:

Batch temperatures in chlorinators: CT-0744

o745

0833

01283

0808

Goods temperathre in diphenyl store tank CT-0748

Coil inlet temPerature on the stills S-043 and 062.
" wtl‘t i " " " " o " n

Vapour temperature entering the condenser.

Goods temperatru’e in receiver.

Goods tampemt’ re in blending tank, CT-0779.

Goods temperature in finished product receiver,CT-0780.
Drawing B-666 shows thermo-couple wells,

Drawing B-6868 sh monel thermo-couple wells as used
in distilled Aroclors.

MC8-0676 Gas Electric Water fooler for drinking water., Made
by G. E. Compressor 6541356, cabinet 6600807.
Model RM-51, pressure type, 110 v., single phase,
60 oy,
Order Bl4045 on 7/14/36, Req. T1h432.
Chg. out 7/31/31, $176.00. On 12' level, Bldg. CR.

i
1
1
{
f
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XII. EQUIPMENT LIST, contd. MSC-0681 - -734

Miscellaneous Equipment, contd

MSC-0681 Rail truck purchaseq from Nutting Truck Company.
Dwg. C-827. Welded| construction, wheels equipped with
Hyatt Roller Bearings. Used as welgh truck for still
pots on SC-095. Ing¢ludes traock,
Order Bl11134 on 6/3/36, Req. B70395.
In lean-to Bldg. CR

MSC-0682 Brown mech. flowmet
integrating steam a
monel in 4" std. ho
Max. flow 4000#/hr.
4" copper tubing an
Rlec. clock for 110
Order Bl4604 on 7/2
$280.00

r. Serial 115969. Recording and
65# ga. press. Dry sat. orifice
iz, line. (used on 80 1b. main).
Model 2221-x40. 2 lgs. 25' of
connectors - Monometer valves,

v - 60 ey.

/36, Req. 71548 on 7/20, chg. out

ermometer CABI #89. #249 - 45°

therm. 12" scale, steel separable

th 1" std. pipe thread. Range 0-200°C.
No niockel plating, ¢ase painted reg. lacquer.

Order B18261, chg. ¢ut $28.05 on 10/31/36.

On Buffer tank CT-0750.

MSC-0705  Palmer Industrial
reclining industria
socket - 30" long

M80-0718 Lab and Office of Dgpt. CABI #89 - 1936,
20' x 10' x 10' hl includes partition and elec,
lights on NW corner|of CR.

M8C-0725 Laboratory testing equipment. See reports on G. E.
testing.

MSC-O734 Rlectric drying ovep. CABI 89-1936. Cat. 7764, 3 heat
oven with one shelf| and 9525 thermometer fors 110 v,.,
AC current., DBelongp to the Pyranol Dept.
Order B23080 on 11/)6/36, Req. T4628. Chg. out $26,60,
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M8C-0760

MSC-0770

MSC-0903
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X1I. EQUIPMENT LIST, contd. MSC-0760 - 0903
Miscellaneous Equipment, contd.

Vacuum Jjet made by Wprthington,

#24 JPD-S std. 3 stage steam jet ejector with 2nd
stage condensing and| fitted with jet type intercooler.
Jet to be CI bronze hozzles, heads, monel nozzles.
Order BT404 on 4/14/P6, Req. 69211 on 4/14,

Chg. ocut $796.00 on F/30/36. -

N of M8C-01392 Bldg.| CR.

Bjectors MSC-0760, OL392, and 01686 are in a row running
north and south in the building, and they are inter-
connected so that thp centre one can serve as a spare
for either of the other two, to serve the vacuum stills
8-043 and 062. Cast iron bodies with monel Jets.
Karbate ejectors werp to be tried. (Anniston were using
ejectprs with two sthges of Karbate jets, then a wet
oondenser, and then btwo more Karbate stages.)

Faulty behaviour, dnt to erosion or corresion, or to
wet or dirty steam, s very objectionable as allowing
water to get back 1 to the goods. Karbate units have
to be very carefull ‘ supported to prevent strains from
the pipe lines. | ’

More recently procelpin units have been installed at
the Krummrich plant.

Super Tank Gauge by Varen.
Pig. 68, Gastight, [se on tank according to
B/P B-4366, Monsanto Drawing.

All material to be standard, aluminum float, stainless
steel tape and float guide wires.

Order B3569 on 2/16/37, Req. T7035. Chg. out
$174.80, on CT-084 TCB store tank.

Steel cabinet made
wide and 24" deep x

dividers and 2 door

Order B3013 on 2/18
Chg. out $50.51.

Medart. CABI #139. 1 unit 48"
'3" high 9" ledge,bin fronts,
on lower part with look.

8, Req. 86579 on 2/17/38.

MONS 046434
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XII. EQUIPMENT LIST, contd.

Miscellaneous Equipment, contd

MSC-0971

MSC-01061

MSC-01094

MS0-01191

MSC-01205

MSC-01288

M8C-01392

10 steel box lockers
green steel arranged
locks, 2 keys for eq
all, Lockers 12 x 1
Order B15781 on 9/23
$25.75.

Two loading ramps mg
cylinders, using I-Y
with I-beam rails.

Drying Oven purchasg
Used with P-0159.1n

| XII -~ 65
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List

MSC-0971 - 01392

made by Medart. CABI 139. Olive
2 wide x 5 high. Complete with
ch lock x 3 master keys common to
2 x 15" deep.

/38, Req. 91603 on 9/21/38. Cost

de by Monsanto. For one ton chlorine
eam supports and concrete footings
Bast side, outside Bldg. CR.

d from @. E.
the Pyranocl plant.

4 compartment elect?ic drying oven with 115-230 volt

heating elements,
3 HP motor.
Order B18935 on 9/2]

Metal Desk and Stool

54" high back, 31" deep.

/39,

. Desk 36-5/32" wide, 42" high frong,
Stool 30" high,

Req. 1991 on 9/20/39.

Order B5169 on 3/4/3%0, Req. 7148 on 2/29/40,

Speed reducer made jy PFalk.

Size 28DZX, RPM 175
Order B8337 on 5/20/
out $169.94. Driver

PFalk Motor Reducer T4 HP.

Serial M0127-928.
) to 180, ratio 9.7.

40, Req. 8941 on 4/9/40.

A by M-01629 on CT-0808.

Chg.

Serial MO131-842,

#44DZX, output speed 1750 to 41.9 RPM, service factor

14, ratio 41.9.
Order B21071 on 9/3
Chg. out $341.94% on
blender.

#24 worthington vacy
North of MSC-0760.
Same as MSC-01686.

)/40, Req. 13674 on 9/30/40.

10/31/40. On CT-01321, Pyranol
jum jet 3 stage. Type 9-10-11,
MONS 046435




XII. EQUIPMENT LIST, contd.

Miscellaneous Equipment, contd

MSC-01393

MSC-01495

MSC-01686

MSC-01699

Msc-01877

MSC-01916

MSC-02071

MSC-02108

MS0-01879

Control Room.

Structural steel, f]

—

List

Draving C-9646.

oor plate, Bldg. tile 12 x 12 x 3.

Pyrobar roof, door gnd instrument panel for I-O441.

4 ton Peerless hoisat

Model J trolley.
Order B17508 on 8/6,

Chg. out $72.74 on 1]

and trolley. Model C, 1l1' 1ift.

f41, Req. 23095 on 8/6/41.
1/27/41.

Used to remove platds of filter F-0172 for cleaning.

#24 vorthington 3 sf

North of M8C-01392.

Lockers (4) made by
2 only 15 x 18 x 60
2 only 15 x 15 x 36

age vacuum jet., Type 9-10-11,
Same as MSC-01392.

Medart. CABI 152,1939.
idark green., #1% and #15.
double tier. #12 and #13.

Order B3439 on 3/8/319.

Canvas tent for tank car.

with swing boom, to
box along west wall

at track #11, SW cojner CS.

order B20696 on 9/7

South dock, wood, muz

and wood decking.
On track 11 west of

North load dock madg

long, 9'6" high. 5
to support 4" steel
North of MSC-01879.

Stoneware sink.
8teel Hood and Duot

dia.
F-0159 G. E. Filter

steel duct to qutside of Bldg.

Approx., 7' dia. x 7' high
raise and lower tent into a wooden
of CS. To be located at load dock
Also elec., light in tent.
43, Req. 48441 on 9/u4/43,

iatic loading. Also swing plank

CS. 5' x 5'6". 1943,

of steel with swing plank.
x 5 angle columns with 6" channels
decking. 14" pipe railings.
SW of CS on track 11, 1936.

2' x 4' gounter balanced with 6"
Hood located over
Press.

MONS 046436
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XII. EQUIPMENT LIST, contd.
Miscellaneous Equipment, contd

MSC-02426
MSC-03417

M30-03523

MSC-03611
M8C-03689
MSC-03706
M8C-03741
M8C-03835
M8C-04018

MSC-04109

MBC-04132

MBC-04442

j XII - 67
Equipment

List
MSC-02426 - 04442

Ducts, hoods, dampers, '

Air cond. unit,
Vac., ejector.

150 psig steam.

Worthington, Porcelain, Karbate.
10" Porcelain condenser.

10 1b, hr. air at 2 mm cbs.
5°F. well water.

Duct and hood. |

Haveg sink, 4' 8"

Water cooler.
1/2 T chain hoist
1/2 T chain hoist
Work bench

Lightnin mixer (on
metallized with O

Water cooler,
Hand hoist.

Heaters for plant
Gas supply and mef

Dri

x 19" x 18",

nking water,

b -01T2.

sbove F-017 Pyranol plant
~ #2 mix tank.

j1y - not motor) T4 HP side entering
015" Al. See CT-02621.

office and for instrument and control
ering. room.

Water hose with sfeam mixing Jjet for cleaning the floor.

Desks.

Clothes lockers,
Test bench.

Phone.,

Clock.

Framed instruction

s for specilal pieces of equipment,

Drinking water supply.

First aid cabinet

Fire alarm & extinguishers.Sprinklers installed in all e
Hose connections for casual gas heating. .

Waste oans.

Used water collection.

Lighting.
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XII. EQUIPMENT LIST, contd.

Open_Tanks

oT-0640

0T-0751

Drum, 110 gal. ICCS,

| XII - 68

! Equipment
List

OT-0640 - 0751

PABI #217-1941. With float valve on

city water line. Conhect 3> GPM pump P-0378. To pump from

drum through rotomete|
Black Iron
$18.30 as trans from

Seal cans for baromet
MSC-0760, -01292, -0

to acid absorption system.
pt. 360.

ic legs of the ejectors.
85. On the ground floor.

Steel vessel 4'0" I.ﬂ. x 6'0" high, for city water, to

conform to state 1aw.|
1
{
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XI1. EQUIPMENT LIST, contd.

> 1

Pumps

P-0346

P-0378

p-o427

P-0565

P-05T1
P-0573

P-05T4
P-0575

Note:

XII - 69

Equipment

List
P-0346-0575

.The pumps are changed around from one duty to

another, in the course of ordinary maintenance work, but

the details given b4

pump is used for any} given duty.

used in some cases

low will serve to show what type of
Oversized pumps may be
0 diminish the number of types re-

quired in the department.

Swaby Submerged
Iron., On CT-0848,

Chas, Lewis pump Se
vertically split s
connected with flex
RPM motor. GE M-O4
Order B693 on 1/15,
Boosts olty water ¢

Horizontal cast 1

made up 11/18/29. Size #1%, Cast
In TCB store tank, CT-0848,

ial 4597, Type BA-481, cast iron

11l ecent, pump. CI bed plate
coupling, direct to 1/4 HP 3600

,» 3 gal, PM - 35' head, 3450 RPM,
1., Price $68.00 incl.motor, M-01772,
HCl absorber.

pump 1% HP Monsanto Design. Direct

connected, cold roliod steel shaft, includes base, coupling

and ¢ guard, |

Blaol;:mer pump, Serial 197033, type PA-50L bronze rotary
pump, bronze lining, bronze steam jacketed heads, monel
shaft, CI base, 1.6% sp. gr., temp. 350 to S500°F. - 50 gal.

Order B-8170 on 4/2

. Chg. out $155.45 on 6/30/36.

Distillate transfer pump.

V Oberdorfer gear p

for filter press. Motor M-01650.

Vertical submerged centrifugal pump purchased from

The Engineering Equ
with 12" inlet and 1
a Taber pump on #4 s

Ditto.

Taber submerged pump
4/16/36. Req. 9161,
to vertical M-O0B848 3
P-0573 and 0574,

pment Co, Serial 33007, Size L-0B
" outlet, Compare P-0604, which is
crubber CT-0759.

. Serial 33009, Order B7517 on
Chg. out $177.80 on 6/30. Direct
n CT-0756 on #1 scrubber., Same as

MONS 046439




XII. EQUIPMENT LIST, contd.
Pumps, ocontd.

P-0578

P-0579

P-0580

Taber horizontal oeﬂtrit‘ugal pump,
L-2, 23" inlet 2" oytlet connections.

XII - 70
EQuipment
List
P-0578 - 0580
Serial 33040. Type
Semi -steel with
monel shaft and water Jacketed stuffing boxes, Bed plate

ready to receive motor.
1.5 sp. gr. at 500°F.

CT-OT44,

20' static head, rate 80 g.p.m.
Uses M-0849, On #2 chlorinator,

Order B8237 on 4/24/36, Req. 69%01.

Chg. out $152.92 on

There are four pump

6/30,

$ P-0578, 0579, 0629 and 0907, one

for each main chlorjnator.

Liquor in from chloj
the chlorinator, T}
from one chlorinato
vessels CT~0750 and

No. 1 chlorinator o
chlorinator CT-0808
same service (disus{
can be pumped direc

There is a line by
be pumped from a ch
cT-0759, -0760, -OT

There 1s a sampling
small box to hold ¢
1t vack to the pump

rinator bottom outlet and out back to
be charge can be pumped, if neceasary,
P to another, or to the air-blowing
CT-2086.

gn be emptied by gravity to the gas-fired
and there 1s also a pump line for the
#d). The charge from No. 1 chlorinator
tly to No. 1 vacuum still S-043,

vhich partly chlorinated diphenyl can
lorinator to any scrubbing tank,
6L or 01014,

cock on each pump delivery, with a
he used sample material, and to deliver
intake.

Taber horizontal ce
as 0578-80.

trifugal pump, Serial 33041, Same

For mifidle chlorinator CT-OT44, uses M-0850,

On #3 chlorinator Cp-0833.

Taber horizontal cehtrifugal pump. Serial 33042,
From bjlow tank CT-0750.

as 0578-79.

f
|
|

Same
Uses M-0851,
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XII, BQUIPMENT LIST, contd. - - 0593
Pumps, contd.
P-0582 Taber vert. submerged centrifi@al pump.. " Sepial

P-0583

P-0584

P-0585

P-0592

P-0593

35048, , Fig. 1940, §ize C-3, 24" inlet, 2" outlet
connections, bronze except shaft which is monel metal.
11'6" length of col pipe. Spare pump for underground
tanks. Order 3751u“§: 4/16/36, Req. 69158, Chg. out
$409.20. Direct to N-0852. Same as P-0583 and 0584,
Used in Aroclor 1260 [store tank.

Submerged pump in CT+0768 TCB store.

Taber vert. subm, cent. pump. Serial 33049, In CT-0769,
direct to M-0853, as P-0582-0584, Aroclor storage.

Taber vert. sub, cen§, pump. Serial 33050. In CT-0768,
1254 store tank, dirget to M-0854, Same as P-0582 and
0583.

Taber vert. sub. cent. pump. Serial 33069, Dwg. A387,
Type C-3, fig. 1940, 2" inlet and outlet. CI body,
renewable. bronze beapyings, bronze impellor mounted on
nickel steel shaft, |Length 11'6", sump cover plate,
cap. 50 gal. p.m,, 69' static head, sp, gr. 1,18 at
temp. 165°-170°F. Dpiven by M-0856 in CT-0748, Diphenl
store tank. Order B?518 on 4/16/36, Req. 69162, Chg.
out $257.62.

Taber vert. sub. cent, pump. Serial 33113, type C-3,
Fig. 1940, 2" inlet #nd outlet. All iron construction
on nickel steel shaft length 11'6". Cgp. 50 g.p.m.,
60' static head, sp.(gr. 1.368 at 70° to G0°F. 1In
CT-0749# driven by M}0873., Order B7516 on 4/16/36,
Req. 69160, chg. out|$255.41,

# general service ang¢ diphenyl tank.
Taber vert. sub. ceny. pump. Serial 33111. Type L-2,
rig. 1940, 234" inlet|and 2" outlet, casing, yoke,

impellor made of ste¢l shaft nickel steel, column
supporting intermedijte bearing, wrought iron. Length 7'9".

l
! MONS 046441
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P-0594

P-0595

P-060k

P-0615

P-0617

P-0629
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XII. BQUIPMENT LIST, contd. P-0593 - 0629
Pumps, contd.
P-0593 contd.

Cap. 75 GPM, static hepd 15', Bp. gr. 1.8 at temp. 7OO°F.
Driven by M-0871. On ber 1 still,

Order B7515 on 4/16/36, Req. 69159, Chg. out $382.91.
In still 8-043. Same ps P-O5T4. Sump plate.

Drawing A-493.

Spare motor same as P-0593. Serial 33112.
Driven by M-0872.

Oberdorfer gear pump. | Serial 2835, #7AXZ unloader pump,
all bronze gear type. | 10-15 GPM at 20# pressure, Used
to circulate Aroclor No. 1 still cooling system.
Order B13188 on 7/2/36, Req. 71152. Cost $78.80.

Vert. sub. cent. pump,| Taber. Serial 33207, Size L-0B,
1" inlet and 1" outlegt. All iron const., open impellor

on nickel steel shaft. Same as P-0573-4 and 5. In CT-0754,
Order B13195 on 7/2/36, Req. 71148 on 7/1/36. On #3
scrubber, CT-0761.

Blackmer Pump Serial #201747.

Size 502, 50 gallon per min, right hand

rotary gear pump. Brgnze with bronze liner and
monel shaft. Steam jgcketed heads.

Order B20818 on 10/16/36. Req. 73912 on 10/16/36
Chg. out $148.27 on 11/30

Direct to 3 HP 1800 M{01449.

On filter press PFP-0159.

jacketed right hand p , base plate for motor, and flex.
coupling, direct conndcted (M-0914). Order B21241 on
10/22/36, Req. 74034, | Chg. out $145.20.

Spare pump.

Blackmer pump. seria}m2701902. Size 100L, all iron,

Taber horiz. cent. pump. Serial 33708, Type L-2, 24"
inlet and 2" outlet, 8ize 103, Order B2833 on 2/9/37.
Req. 76766 on 2/5/37.| Chg. out $152.52. Direct to M-0975.
On No. 1 chlorinator.
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P-0674

P-0731

P~0907

P-0909

P-0929

P-0932

P-0984
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XII. EQUIPMENT LIST, contd. P-06T4 - 0984
Pumps, contd,

On #1A scrubber, CT-0}013, driven by motor M-0848 on
No, 1 chlorinator.

Taber sub, cent. pump| Serial 84722, Size L-0B, 13"
inlet and 1" outlet. |Order B3854 on 3/4/38, Req. 86891
on 3/3/38. Chg. out $174.25. )

In CT-01013.

Taber horiz. cent, p
L-2, 24" inlet and 2"
through out with mone
boxes, with bed plate
head, rate 80 OPM, 1.
Order B12801 on 6/5/4
Chg. out $155,28, dri
for chlorinator CT-Ol.

. Serial 36622. Size 103, type
outlet connections, semi-steel
shaft and water jacketed stuffing
ready to receive motor, 20' static
sp. gr. at 500°F.

» Req. 10230 on 6/5/40,

en by M-01656 to circulate liquor
83, #4 chlorinator.

al 36676. Size L-OB with 13"

1l iron const., open impeller
Order B13110 on 6/10/40. Req.

. out $193.75. On CT-0968 scrubber

-0760.

Taber sub. pump. Ser.
inlet and 1" outlet,
on nickel steel shaft
10366 on 6/10/40. C
1iq. tank. Also on

Taber sub, pump, Ser:
vertical 24" inlet an
shaft to be monel met.
B1B442 on 8/23/40,
$404,59. On stg. tal
Driven by M-01706.

al 36853. Size ¢-3, fig. 1940,
2" outlet. Bronze except

1, 1g. of col. pipe 11'6", Order
q. 12559 on 8/23/40. Chg. out
CT-01310.

RIBI #169. 8ize 1" rotary, geared,
ars, pinion, big stand and adapter
ng.

Roper cast iron pump.
complete with base, g
plate for motor mount.

Roper pump. All iron|series "O" rotary pump for 15 GPM.
1.6 sp. gr. 50' head pump, spiral gears pkgd. stuffing box
with non-graphitic white asbestos pkg. bullt in by-pass
and complete with bas¢, drive gears.

Order B4#118 on 2/17/4}, Req. 18322 on 2/17/41, Por filter
in CR. On Sparkler filter PF-0172. Replaced by P-05T1.
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XII. EQUIPMENT LIST, contd. P-0997 - 01258
Pumps, contd.
P-0997 Taber vert, sub. pump, Serial 37682. Type CL4, 23"

P-01037

P-01054

P~01056

P-01111

P-01258

inlet and 2" discharg¢ for 75 OPM against 25' head. Pump
of dynamo steel with yrought iron pipe column and nickel
steel shaft, water co¢led, stuffing box.

Order B6379 on 3/13/4). Req. 1921% on 3/13/k1,

Chg. out $446.53, 1In|8S8-062,

Driven by M-01856. Shaft has two intermediate C.I.
bearings.

Blackmer pump. Serial 246058. 5WG3202 bronze, size 51L
with base and relief yalve. Still receiver to blender.
Order B16097 on 7/21/kl. Req. 22429 on 7/21/41.

Chg. out $177.56. On|gr. £f1. NE of F-0172.

Pump made by Weil. rial 13132. Type DSI, size 1",
Uses oity water. Ordpr B4625 on 2/21/41. Req. 18520
on 2/21/41, Cost $65.00. On TW-0221. Driven by

M-01995.

Taber horiz. cent. pump. Serial 38318, Type L-2, size
103, 23" inlet 2" cutlet complete with base, Order
B19730 on 9/3/41, req. 24125 on 9/2/U41.

Chg. out $157.44 on 1/44%, On #4% chlorinator CT-01283,

49113. #5 OL all iron steam

base plate and gear drive ready to
RPM motor size 511. Order B16349
. Chg.out $105,05, Driven by
ing rail tanks,

Blackmer Pump Serial
Jacketed pump with C
receive our 3 HP 1
on 7/23/41, Req. 225
M-02877. For discha:

Blackmer pump, Serial 269500, Size 1202-50. FPFig. 3203
complete with relief lvalve. No base. #2 still receiver
to blending tanks.

Order B29303 on 1/28/43. Req. 40312 on 12/30/42,

Chg. out $134.63,

Bronze.
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XIX, EQUIPMENT LIST, contd. P-01277 - 02251
Pumps, contd.
P-01277 Taber vert. sub. cen§. pump. Serial 40830. Type CL-4,

P-01509

P-01540

P-01757

P-02052

P-02077
P-02078

P-02179

P-02251

24" inlet, 2" outlet| size 384, Pump to be dynamo
steel with wrought iron pipe, column cap. of pump 75
OPM at 25' head for liquid 1.8 sp. gr.

Order B8875 on 7/12/33, Req. 43713 on 4/16/43,

Chg. out $434.00 on }2/27/43.

At 8-062 Spare. Same¢ as P-0997.

#2 still pump (spare).

2" Taber pump. 80 GPM. 130 ft. TDH. Steel with monel
shaft. PFlexible coupling. M-03014.
S. G. 1.5 500°F.

G. E. Filter pump -
304 stainless steel,
indoors. Pumps f
filter presses.

. W. corner of lean-to. Taber pump
2" suction, 14" discharge. Looated
old Pyranol blender CT-01321 to

On Sweetland filter
stainless steel 2",

.0239. Now used on F-0238. 304
00 gpm. Motor M-03718.

2" Taber, Semli-stee)l, monel shaft, water jacketed
stuffing box. 1.5 8} G.,500°F.

Blaclmer pump, from store to blenders. Bronze lined,
with monel shaft. NyW. of Bldag. CR.

Taber 3" x 23" 150 gpm. 80 ft. head. Horizontal
impeller.

Taber Pump from new plender CT-02621 to filters,
Motor M-04025,

Viking pump on Aroclpr mixers, M-0514.
Pyranol plant.
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Pumps, contd.

Note:

London BEngineering
the Newport Aroclor
not found satisfacto

There was trouble f
pumps, leading to le

Steel end covers wer
The same reports dis

vessel, below the va

FlllllIIIIlIIIlllIllllIllllIllllllllllIIllllIlFIllIllllllIIlIlIIlllllIIIIIIIIIIIIIIIIIIIIIIII

XII - 76
Equipment
List

t. Final Report on the start-up of
ant states that Hamworthy pumps were
in use. Good Jjacketing is needed.

corrosion of core plugs in some
e of steam into the goods,

used later,

ss the difficulties encountered with

the still pump, uhicﬁ was located in a small secondary

still,
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XI11.

EQUIPMENT LIST, contd.

R-026

R-027

Retorts

Aroclor 1269 Retortas
Pots from Nooter,
Jacket from QGraver.
Burners from Surface (
Burners - gas fired,
Jacket, steel, firebri

and
re

with 2 gas burners
steel,removable so

1g. over dished bottoq
9

Aroclor 1269 Retort -

Drawings: B-646
E-865
B-37%

c-83%0
c-821

Mr. Soffranko in 1947
better with thicker bq
and that spare retortﬁ

XIx - 77

Equipment

List
R-026 - 027

mbled and erected by Monsanto.
$516.00 for 4.

Req. B69906.

ombustion. Req. 69374.

ck lined, holding 3'0" OD x 3'8"
still pot with cover, Equipped
stack., Still pot 1/2" fire box

idue can be dumped.

S8ame as R-026.

Retort,

Setting.

QGenerzal arrangement of solid
Aroclor plant,

Gas heater for discharge line,
Platform for retorts.

commented that the retorts would be

ttoms than shown in drawing B-646,
should be held.
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XII. EQUIPMENT LIST, contd.

8tills

§-043

No. 1 Vacuum still puEehased from Graver.

Drawing C-809. Size
side, 1/2" shell, dis
60# Hydro press test.
Order B-7705 on 4/17,

XII - 78
Equipment
List
S-043

Plant A
' dia. x 5'6" long on straight
hed head 5/8" supporting brackets

B6, Req. 63225, Chg. out $336.00

on 2nd floor, 1l2' level.

8-043, No. 1 still, al
shallower type, like
it has a vertical vap
the still), leading ¢
CT-0770, whereas No.
has a cyclone, CT-Ol4
pipe and the separal
amount of darkish 11
return line going ne
Mr. PFurzey, December
gave better coloured
separator.

separator at the
was better after the
the alteration reall

There 1s no attempt
systems were planned
attainable, conaistent
particles. The deepe|
to give more disenga,
not appear to have gi|

t the Krummrich plant, is of the

the Anniston stills, and like them

bur pipe (with Hagan separator inside

b the top of a vertical condenser,

P still is of the deeper type, and

3 in place of the vertical vapour
The cyclone returns a considerable
d,through a sight glass,to a

1ly to the bottom of the still body.

1, 1951 reported that the cyclone

istillate than did the Hagan

Anniston,; January 1950, reported satisfactory
‘performance of their

gan separators.
or.

Newport have the

h 31, 1952, Mr. Dalton of the

ns a modification to the Hagan
ich plant. The Aroclor colour
hange, but it was not certain that
caused the improvement.

fractionation, and the condensing
o give the lowest pressure drop
ith removal of coloured entrainment
pattern of still 8-062 was chosen
ment space for vapour, but it does
en any better coloured distillate,

and it has the disadvhntage of requiring a longer shaft

etc., for the submerge
delivers to receiver

H pump. The condenser on No, 1 still
eT-0771
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XII. IPMENT LIST, contd.

8ti1lls, contd.

8-043

,

contd.

No. 2 still has heat ¢
with gravity flow (of
CT-01378.
there is no temperatu

The temperature of the
by hand adjustment of

CT-01398 h:F

X1I - 79
Equipment
List
S-043

KXchanger CT-01491, head tank CT-01398
pooling water only) to oondenser

an internal coil (not used) and
control instrument .

The distillate goes td receiver CT-01377.

distillate is roughly controlled
he flow of water from CT-01398 to

the condenser CT-01378.

The Newport vacuum stijll was provided with a subsidiary

vessel, located at a

and containing the submerged pump.

it was hoped to dimini
the pump, and to permi
for the pump impellor.

The arrangement, howev

wer level than the main vessel,
With this arrangement,
ph the liability of cavitation of

£ the use of a much shorter shaft

Br, was unsatisfactory, largely

because the pump gland
(See the London Engin
start-up of the Newpo

Numerous different gl
was given a lantern ri
etoc,, but finally a 1
fitted on top of the
stuffing box above t
still., This looation
cooler surroundings,
to work satisfactoril,
of the long shaft.

In the pump assembly,
the still cover, on &
the pump shaft runs.

runs independently up
on the cover of the s
expansion may distort

was exposed to hot liquid Aroclor
ring Dept. PFinal Report on the
plant).

packings were tried, the gland
, fed with liquid Aroolor etc.
vertical steam jacketed pipe was
condary vessel, to carry the
level of the charge in the main
1so put the driving motor into
d the new arrangement has been made
though it brought back the troubleas

he pump is hung from a manlid on
1de pipe down the centre of which
e delivery pipe from the pump

hrough the same manlid

11 (welded through). Differential
he alignment of the parts, and may

MONS 046449



XII. EQUIPMENT LIST, contd.

Stills, contd.

8-043

contd.
displace the impeller

XII - 80
Equipment
List

axially within its casing. Another

trouble which appeared was that air leaking in through the

gland could travel do
and ocause

the central pipe around the shaft

¢avitati¢n in the pump. The remedy for this

is to have holes in the pipe,communicating with the main
vapour space in the vé¢ssel.

The stuffing box is w

ter cooled; the bearings inside

the still may give trguble, this clearance must be Jjust

right.
to be remembersd that

of solid (lime) eto.

Carbon bushings have shown some promise.

It has
the charge contains a fair amount
hich might lodge to some extent in

the still instead of flowing to the secondary vessel.

The internal bearings|are lubricated by Aroclor bled off
the pump delivery ling, but they may become choked by the

solid matter in the ¢

See also the descripti
on pages 20-, Section
distillation process,

From the bottom of the
the distillate passes
Jacketed sight glass v
one of the receivers (

rge.

on of the Anniston still and pump
'VI, .above, and comments on the
pages 4-, Section VII.

condenser at the Krummrich plant,
through a jacketed line to a

}ith sampling fitting, and so to
}T-0771 or CT-01377. There is a

ring of gas burners asound each condenser exit, to deal
with the heavier Aroclors, but the burners are not much

used.

Condenser CT-0770 can

be cooled by Aroclor circulated by

pump P-0595 through the condenser shell space then through
heat exchanger, CT-0831 (cooled with well water) and

through a sight glass

to head tank CT-0766, and so back

to the pump. This system 1s alternative to the cooling
by . distilled water usqd on this condenser, but it has

gone out of use since

the Krummrich plant gave up the

production of the higher Aroclors.

MONS 046450



X1I. EQUIPMENT LIST, contd.
8tills, contd.

8-043

contd.

X1r - 81
Equipment
List

There i1s a steam and
the Aroclor at aroun

ter coil in the head tank to keep
110-120°C. There 1s a Taylor

Pullscope temperature vontroller 1-0510 controlling a
valve on the steam inlet to the coil. This Aroclor cooling
1s more convenient for higher Aroclors, but the water

system is preferred f

the lower Aroclors.

The system normally works at about atmospheric pressure

though the vent (on t
usually kept closed,
point).

The sketch on page XII
ment and to indicate c
above,

top of heat exchanger CT-0831 is
there is a pop valve at the same

- 82 will serve to show the arrange-
prtain minor features not described

Each still has a bottorn outlet which will completely emgty
t

the still, also an ou
top of the bottom dish
gallons of bottoms in
topped cans on small w
ventilated by suoction
valves are used on the
used to heat them for
tapped.

Llet at about the same level of the

b which will leave about 80 U.S.

the still. Both deliver to open
heeled "dollies" under a hood

fan B-0148, Rising stem gate

pe outlets and gas flames are freely
pame time before the still is to be

Bottom outlet also to pmergency tank CT-O749, but this
vessel is now used as ¢xtra storage for diphenyl.

The deeper still has aj thermo well obliquely through the
side wall, about 7'6" bplow the cover, but this well was not
in use May 1955. Bach|still body has a BS & B relief disc

of AlPb, 8" diameter,
rupture at 25 psig.

cuum supported, calibrated to
e receivers do not have relief discs.

|
|
l MONS 046451
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Equipment

COOLING  SYSTEM, AROCLOR wst
CONDE NSERS.

Plant B, July, g5,

Veot cah

He

ue  fese cennestion
N NeaTetura velve
T Temp, inticator
TIC Temp. wnit onir

" Pump
Ay Premws reben wig
—2 dacle

MONS 046452
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XII - 82a

Equipment
List
S-043
XXX. EQUIPMENT LIST, contd.
§-043, contd.
Drawlngs,
B 483 Water-cooled condenser on No. 1 still)} /cT-0831
-01397
-01491
A 493 Sump plate for submerged pump S-043
B 644 Head tank for copling medium --------- CT-01398
B 651 Tubular condensep --~-~-~c---woeocaao {CT-OWO
-01378
B 662 Vapour exit pipe| ~=-=~cecmcmecmnnmcncann §-042
Cc 795 Receiver =~----- DL ILI LTI LI CT-0771
c-807 Coke tower ----- R e LT LT TR CT-0753
C 809 No, 1 Still ~=-pecmccecececcoceceooo. s-042
¢ 815 Piping of vacuum still - FC-045,CT-0770,-01377
C 864 like B 483, on Np. 2 8till ===---=nceca- S-062
¢ 6942 Piping diagram, No, 2 8t1ll ==-=-==-=--- 8-062
C 6943 Piping diagram, No. 2 8till ~----------- 8-062
D 6944 No. 2 8till ==-r--c—cemssscmocoeenonn 8-062
E 6952 Qeneral layout No. 2 8till =-----=----- $-062
|
D 6956 General layout, No. 2 still with cyclone,
receiver, and coke scrubbers.
D 6957 Cyclone on No. 2| 8till ---=--c---coneces S-062
B 7082 Monel condenser on No, 2 s8till =-w-w--- CT-01378
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Equipment
List
8-062
-0l59
XII. EQUIPMENT LIST, contd,

8tills, contd.

8-062 #2 Vacuwn still purchased from Nooter., Serial #52. Dwg.
D-6944, 6' ID x 11'10" str, shell, internal pipes, etc.
Std. dished heads. Glass wool insulation 3" with 1/2"
finish coat,
Order Bl0730 on 5/12/41, Req. 20421 on 4/28/41 .
Chg. out $950.00. Suspended between 20'6" and 12'
platform in CR.

8-0459 18 another number for C-0808, gas fired chlorinator,
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. X1I - &%
Equipment
List

8C-09% - 0246

XII. EQUIPMENT LIST, contd.

BScales

8C-094 Howe Portable Scale
platform 304" x 30%"
Order B9986 on 5/20

822, Serial 1363205, all iron
. Cap. 1500 1b.
6, Req. 69955, Pyranol Plant.

50-098 Howe scale. Serial
bearing, dormant sci
Platform 46 x 38.
B14351 on 7/20/36.
Price $213.85.

364566, #1420 Skeleton type, ball
, cap. 2500# with double beams.

1 metal incl. steel shaft, Order
q. T1536 on 7/17/36.

8C-0100 Scale purchased [
Serial 39992. Style
1. Dial with indic
wgt, Pitted with b
on swinging rack.

The Exact Weight Scale Company.

1226, cap. 200# on ratio of 10 to

or travel 123" under wgt, and 23" over
holder for 100 to 200# bags. All

Order B17906 on 9/9/36. Req. 72843. Chg. cut $289.41,

In lean-to near V-O#M and V-045.

§C-0246 1000 1bs. capacity, i?yr'anol Plant,
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Equipment.
List
T-014
X1I. IPMENT LIST, oontd.
Transformer

T-014 Transformer made by Westinghouse. Serial 530335.
200 KVA, type SK, ndw used 440 volt primary 110/220 volt
secondary. On the Neater of the Lectrodryer FC-046,
Cost $10.00. Outside SW corner Bldg. CR.

Also used formerly flor strip heaters in the still
receivers, etc.
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XII. BQUIPMENT LIST, contd.

Towers

TW-0166

™W-0182

" TW-0206

TW-0221

T™W-0312

Fused Silica Tower

x11 - 85

Equipment

List
T™W-0166 - 0312

purchased from Amercel Co. Inc.

1 "U" bend trap. 1P absorbers sections B/P G111 8" ID

x 6'6" € to center,
TW-0165. Regarded

Scrubbing HC1 tower

"41" std, 2'6" dia.

Order B8161, Req. 69399.
g8 obsolete design.

Same as

made by Haveg. Drawing C-4705.
10'2" deep, 5/8" thick walls x 3/4"

thick bottom, machiped dished head, and connecting material,
2" thick Haveg drilled plate with necessary supports #-3",

1-8" and 1-10" std.

Haveg nipple type outlets with flgs.

Order B20284 on 10/p/37, Req. 83234 on 10/5/37.

Chg. out $668.56 on

On 38' level steel

Scrubbing Tower purphased from Nooter.
support, drawing C-F814 tower.

const’..tower, welde
Order B7346 on 3/27
Chg. out $277.00 o
Above CT-0756, scr

HOl absorption tow
Corp. Serial 955-
Type AL-400. The
Gas line

Order B4625 on 2/3)
Chg. out $5321.13 9
On steel struct. S

Schwarting and othe
November 12, 1953,
sorbers are constry
heat exchange surfa

Absorption tower.

12/31/37.

ptruct. south side of CR.

Drawing B-5815
17-18" ID x 8' wélded steel
h steel scrubber support for tower,

40. Req. B063 on 3/27/40.

4/30/40.

ber by pump tank,

purchased from Fan Steel Metallurgical
41. Drawing D-4300 foreign. PA #147.
wer, fittings and piping made of

i‘ Haveg. Cap.to produce 205° Baume

/ul. Req. 18520 on 2/21/41.
in 8/21/41.
lof CR.

rs "Process Description --- PFor Arcclors",
state that the Fansteel off-gas ab-

jctéd of Haveg 60, and have Tantalum

ces,

Pansteel AL-300. Haveg 60 parts.

Tantalum tubes, (sqme tantalum parts salvaged from an

older unit.)
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XII. DRAWING LIST
Note:

Some of the earlier drawings W
later ones at the Krummrich p)

XII - 86
Drawing
List

ere made at the JFQ plant, and the
lant, As the two plants have inde-

pendent numbering systems it 4

'8 necessary to specify which plant

hereas those marked "B" are from the

is concerned. The drawings mT:ked "A" in column’'2 on the following

pages are from the JFQ plant,

Krummrich plant.
In column 3, on the following

"L" indicates that print
London, by

“8" indicates that print
London, by

N" indicates that the d
' ) of interes

‘M" indicates that the d.
1947,

"FP" indicates that the d
that print

ages, the letter

of drawings were sent to Mr, Cooper,
ir mail, April 2%, 1947.

of drawings were sent to Mr. Cooper,
surface mail, April 24, 1947,

wings in queation do not appear to be
to MCL.

wings were not available April 23,

wings were found July 28, 1950, and
were sent to Mr. Buis, London.
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XII.

BQUIPMENT LIST, contd.

Conveyors

V=044

Vv-045

V-046

Screw conveyor made by
Drawing C-816.

Size 6", 6'83" trough
Cover of galvanized 1
tin sprayed., Req. 699
Conveyor, FPFrom stg.
boot of elevator, driy

Layout - E-877.
Plow Sheet - B-640

Sorew conveyor made by
Size 6", 6'8-4" trough
cover of galv, iron.
sprayed.

Essmueller MP"Co’o.

on.,

en by M-0835.

XII -8 a
Equipment
List

V-0bY - 046

length with outlet at each end.
CI trough ends with zinc and
09. On bottom CT-0764 - North
in to bagging scale and back to

Essmueller MP Co. Drwg. C-816.
length with outlet at each end -
CI trough ends with zinc and tin

Req. 69909. On bottoxi of CT-0765 south conveyor. Prom

storage bin to bagging

driven by M-0836.

Screw conveyor made by
Same as V-Ok4 and 045
boot. Driven by chaiy

All these were part of the equ

Esamueller MF Co.

on M-0827.

MONS

scale and back to boot of elevator,

Drawing C-816.

046459

PFrom flaker discharge to elevator

ipment for Solid Aroclors: dismntle;i in

1952
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Drawing
. List
XII. DRAWING LIST
[::r::ins . Title v pment
er
A-324 L 8 | Gas-heated|chlorination pot(see E-868) | cT-0808
B-346 M Muriatic tteatment vessel CT-0861
'11-352 N Fractionating column(not Aroclor plant)
F=-370 L 8 | General lLayout Layout
r-373 L 8 | Ducts for proceas fumes,solid Aroclors | D-012 ete.
P-}'ﬁt L 8 | Layout, solid Aroclors Layout
P-375 N Structural|steel
‘1'-}76 N Steel a.nd foundation
P-380 N Flectrical|layout
F-381 N Electrical| conduits
F-382 N | Lighting
P-383 N Service lipes
P-38% N | Poundation| details
P-385 N Structural| steel, Muriatic tower
r-386 L 8 | Piping layput Piping
P-389 . N | Electricall details
F-394 N Gen. arrt.|HC1 absorption
A-459 L 8 | Bearing fof blender shaft CT-0779
# # See note on page 86 in|this section.
. MONS 046460




XI1I - 88

v Drawing
. . List
XII. DRAWING LIST, contd.

IDrawing - . Equipment
Number Title Number
B-483 A| LS |water-coolell condenser for vac.still | CT-0831

CT-01307
A-493 A | LS {Sump plate for submerged pump in vac. CT-01491
still ) S.043
A-501 N Lead-1lined ktray for HCl absorber
C-502B M Sand filter for muriatic acid
D-512 A | L 8 |Storage hopper for solid Aroclor T-076
CT-076!
D-518 Al LS |Chute for Aroclor flake D-012
c-605 A'| L' S |[Shear pin on drive of gas-heated cT-0808
chlorinator
D-609 B M Store tankq CT-0748
CT-0749
¢T-0768
CT-0769
CT-01310
1 B=613 A | L 8 [Relief door gas-fired chlorinator CT-0808
furnace
B=640 A L8 Flow sheet Flow
sheet
B-643 N Separator, [not installed
B-644 A | LS |Cooler on vac, still system CT-0766
CT-01398
B-645 A | LS |[Cyclone on|solid Aroclor plant CT-0751
1 B-646 A.| L 8 |Still pots|for solid Aroclor R-026
. R-027
B-651 A | L 8 |Heat exchanger on vacuum still CcP-0770
CT-01378

# # See note on page 85 1in this section.
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. List
XII. DRAWING LIST, contd.

IDrawing - - Title Equipment
Number Number
B-653 L S |[Stack for polid Aroclor plant CT-0751
B-654 L 8 |Support fop stack CT-0751
B-658 N Floor gratings
B-659 L 8 ([Chlorine iplet CT-0745

CT-0833
B-660 L 8 |[Cyclone - hot identified
B-661 L S |Blevator drive, solid Aroclors L-031

B-662 L 8 |Vacuum stilll vapour pipe S-042
B-663 N Supports fpr vent line scrubber CT-0762
B-664 N Vao. 8till furnace vent pipe 8-042
B-666 L 8 |Thermocouple wells
B-675 L 8 |Hood, etc. of flaker D-102
B-684 obsol-| Strip heatpr clamp for chlorinator CcTr-0808

ete

B-685 obsol-| Heater for| Sperry press PF-0172

ete

B-686 N Vent stac PFC-045
B-689 N | Vent stac FC-045
C-795 L 8 | Vaouum still receiver CT-0771

CT-01377
c-798 LS CaClp breather CT-0762
C~T799 L 8 | Diphenyl head tank CT-0767
0-800 L 8 | Scrubber liquor tank CT-0754
CT-0755
CT-0756
# # See note on page/ié‘ this section.
MONS 046462
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Drawing
. List
XII. DRAWING LIST, contd.

PDrawing | * » Equipment
Number Title Number
Cc-804 |A | N |Hot water pollection tank CT-0752
c-807 A |L S |Coke scrubper CT-0753

CT-01396
c-809 A {LS |#1 vacuum ptill S-043
¢-810 A LS Melt tank for high boilers etc, CT-0763
c-815 A |LS | Piping of yacuum still PC-045
F CT-0770
CT-01378
c-816 A | L S |Aroclor cohveyor v-0k4
c-818 A | L 8 |Chlorine vipourizer ' CT-OT43
. =821 N Platform for still pots R-026,
R-027 -
c-822 A | L S |Chlorinator relief connection CT-0O744
c-823 A |L 8 |[Muriatic a¢id store tanks CT-0784
CT-0785
CT-0786
CT-0795
c-827 A | L 8 |Weighing truck, solid Aroclor plant MSC-0681
c-829 N List of motors
c-830 A | L 8 |Gas-heater|for discharge of gas-heated | CT-0808
chlorinator
F-838 N 18" fractignating column, not in
Aroclor plant
c-847 N Holder for (strip heater CT-0771

* * See note on page 86 15 this section.
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Drawing
List
XII. DRAWING LIST, contd.
rawing Equipment
Number Lt Title Number
c-848 N Holder fop strip heater CT-0771
B-876 N Ploor grafing
BE-B62 L 8 | #1 Blendihg tank and CT-0779
#1 Piltrake receiver CT-0780
B-863 L S |Buffer tahk (air blowing tank) C¢T-0750
c-864 A M Heat excthger for #2 vacuum still 8-062
(sep drawing B-483)
E-865 A L S | Setting fpr stills for solid Aroclor | R-026,
R-027
E-867 A |L 8 |Setting fpr fireheated chlorinator Ccr-0808
E-870 N Conveyor for Aroclor flake L-031
B-877 L S [conveyor for Aroclor flake (layout) V-0l
B-880 A |L 8 |[Chlorinatpr CT-0T44
CT-0745
CT-0833
E-881 A |L 8 |Shell fo# gas-fired chlorinator CcT-0808
furnace
E-886 1 S |Shell fon above and brick setting S-043
. P-045
E-8868 L S |Drive fon gas-fired chlorinator CT-0808
E-889 N HC1 absorption tower
E-896 N Floor grating, HCl tower
D-978 B (LS Dipheny:aLtore tank CT-0347

See the note on page 86 in tJ;s section.
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Drawing
List
XII. DRAWING LIST, contd.
iDrawing | - Equipment
Number Title Number
Cc~1l117 | B N Foundation| of D-978
D-2076 | B [L S | Turbo agitptor for blending tank cT-0779
D-2077T | B |L S | Stator for|above CT-0779
C-3479 | B | M | Heating fufnace for coil of #2 PC-066
vacuup still
C-3775 | B |L 8 | Filter for| HCL gas P-0106
D+4252, | B |L 8 | Muriatic tank CT-01260
D-4300 M Pansteel drawing HCl absorber
B-4366 | B |F M | Vareo, Gauge on Pyranol mixer " CT-01321
B-4413 |B L S |T.C.B. Store tanks
D-4459 | B |L S | Rubber-lined treatment tank with, CT-0861
' agitator
C-4616 |B |L S | Scrubber liquor pump tank CT-0968
CT-01013
B-4679 N Obsolete, layout for HCl absorber
B-4689 N Obsolete, Piping of HCl absorber
C-4705 (B |L S | Haveg tower (obsolete) for HC1l abs. T™W-0182
c-4845 |B |L 8 | Scrubber liquor tank CT-0104
B~C5711 M Goodrich rybber-lined tanks CT-01575
Cc-5743 |B |L 8 | Scrubber in Pyranol plant CT-01162
C-5814 |B [L S | Obsolete, HC1 tower T™W-0206
L] .O

See the note on page Fé in this section.
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XII.

DRAWING LIST, contd,

Drawing - Equipment
Number Title Number
B-5815 N Obsolete, |HC1 tower support
B-5821 F Cyclone CT-01259

CT-01279

CT-01280

CT-01282

c-5825 L S |Monel gas |chamber on fireheated CT-01258

chlorination system

C-6144 M P | Monel condenser CT-01263
BE-6209 L S ([ Chlorinatar CT-0744
CT-01283

D-6455 L 8 | Pyranol mixer CT-01321
2-6838 L S | Assembly of blending tank CT-0779
. CT-01399

A-6853 N Agitator blending tank CT-01399

B-6868 N Thermocouple wells
¢c-6863 L 8 |PFiltrate receiver CT-01400
E-6941 N Platform still
Cc-6942 L 8 | PAiping diagram for #2 vac. still S5-062
C-6943 L 8 | Monel piping diagram for #2 vac.still} 8-062
D-6944 LS #2 vac., Stpll ! 8-062
D-6945 Bxhaust Syptem,mentioned on p.XII-6.

D-6946 M F | Control S-062
E~6952 LS General layout #2 aill 8-062
* #  See the note on p+e 86 in this section,
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XI1 - 9

Anniston Drawings

B R L e et T T PRSP R s -

9¢-8000
9C-8245

¢-6836s1 |

Detail of e¢hlorinator
(Swan Chemjcal Co.)

Layout of g¢hlorinators

. Drawing
List
XII. DRAWING LIST, contd.

Drawing |, » Equipment
List Title Number
D-6956 (B | L 8 |General layout #2 still §-062
¢-6957 |B | L 8 |Cyclone on|#2 vac. still s8-062
B-7082 |B [ L 8 |Monel cond¢nser #2 vac, still 8-062
B-7121 N Support for Sperry press P-0113
A-T136 N Pipe coil ynder Sperry press F-0113
A-8853 M |Bearing fof blending tank (See '

drg. A$459)
D-10292 |B | L 8 |Piping of $ir blowing tank
Hand B | L 8 |Dryer for Attapulgus Earth
sketch (See corresgp. file Mar, 25/47)

to MCL, June 7, 1946

#2 Aroclor|still

} to MCL March 12, 1947

» *

See the note on page

.

86 of this section.
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XIV. HISTORY OF THE PROCESS 1

XIiwv -1
History of
the Process

N_MONSANTO.

In the years 1927 - 1928, the
a procecg for making diphenyl
did not continue, other outlef
Aroslors were produced in the
showed good electrical propert
inertness, the General Electr]
developed the use of Aroclors

A plant was installed to prody
In 1935 Monsanto acquired the

their Aroclor patents, As thd
additional production equipmej

|Swann Chemical Company developed
but as the expected demand for it
s were sought for the diphenyl.
laboratory in 1929, and as they
$les, fire resistance, and general
jc Company became interested, and
in transformers and capacitators.

jce 3000 1bs,./day at Anniston.
Swann Company, 8o gaining access to

$ demand for Aroclors increased,
)t was installed, located at the

Monsanto Illinois factory (th:
Krummrich plant).

n plant "B" and now called the

This equipnent came on stream in September 1936,

The Krummrich plant site was ghose partly because of the availa-
bility of chlorine there, but |when chlorine consumption overtook

the production, and chlorine
diphenyl production at Annist
capacity, largely designed on
at Anniston in 1941,

By 1946 both plants had doublé

production capacity approaching 2 million pounds & month.

1954 chlorine cells were insts

The Newport plant was designeq
ation, but to a less extent oy

Project No. 12 of the London (
Chlorination started at Newpox
Anniston spending some time af
diphenyl and Aroclor plants ti

The first production of Pyrand

1488 was made for the QGeneral
done at first in rail tanks,

The use of tin-tetraphenyl st
production has been of 1467 (

%;;

to be purchased, proximity to the
had more weight, and additional
the plant "B" model, was installed

d their capacity, to give a tdétal
About
§lled at Anniston.

}, mainly on Krummrich plant inform-
} Anniston information, under Newport
Jentral Engineering Department,

Pt in June 1951, Mr. Clegorn from
Newport to assist in starting the
jere,

31 by MCC was in 1936, when Pyranol
Electric Company, the blending being
Pyranol 1495 was made in July 1938.

ed in 19%4, since when the main
- 1260 mixture plus tin-tetraphenyl).
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XV. OPERATING INSTRUCTIONS,

Operating instructions were gi
and Becker, November 1947, pag
out by the Krummrich Plant Stapdards Department, August 10, 1954,
(copy sent to Newport, May 23,

Points oelling for special men

1.

3.
4,

6.
T.

9.
10.

11,

12,

Care in melting diphenyl
to melt a hole, from the

XV -1
Operating
Instructions

yen in the report of Lyles, Soffranko
s 84 - and a revised version was put
1955).

tion are: --

peceived in cars. The first move is
surface, down to the bottom of the

tank to prevent development of pressure from the heat of the

tank coil or jacket.
Usual rail track routine
Exclusion of rain etoc.

Proper use of tracing on
after use where necessary

in handling cars.

pipe lines. ILines to be blown clear

Tank vents and overflow lines to be maintained above the melting

point of diphenyl

Charges in the diphenyl measuring tank to be kept hot,

Fire precautions in handl
and mixtures containing t!

Chlorinator charges kept
lated in the early stage

Watch inlet pressure on ¢

Care in emptying chlorina
charge.

Keep chlorinator charge o

Watch gravity and temperal
poor absorption of chlori

! MONS

ing diphenyl, toluene, and butyl acetate
hem. :

a8 cool as possible, and not circu-
of chlorination,

hlorine line to chlorinator.

tors not to suck back the scrubber
ut of the chlorine feed line.

jure of scrubber for indication of
he in the chlorinators.
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. XV -2
. Operating

. Instructions

XV. OPERATING INSTRUCTIONS, contd.

13, Control air-blowing tempeprature to suit the Aroclor being
handled,

14, Check dryness of air from|Lectrodryer at proper intervals.

15. Guard against burning or goking the still coils.

16, The usual care in lighting gas furnaces.

17. Care in dealing with hot paterial tapped from the stills.

18, Cleanliness in handling finished Aroclors.

19. With higher Aroclors take| special care agalnst blockage of
lines.

20, - Safety precautions as dispussed under "Hazards", Section XI,
above.

Pyranols

Operating Instructions relating specifically to the Krummrich plant

Lyles, Soffranko and Miller, Ma

ch 24, 1947, {2opy. #8 sent to MCL

are given on pages 33- of the erort "Dept. A-246 Pyranol Process",

October 15, 1947). f

Points mentioned are:

1.

Checking the moisture content of incoming cars of trichloro-
benzene. Air blowing at about 50°C. to remove excess moisture,

Sampling of materials at yarious stages for submission to
Qeneral Electric Company.

Exclusion of moisture, HCL fume and dirt.
As a working rule, in adjusting blends of TCB with Aroclor 1260,

1 part of 1260 added to parts of the blend will raise the
Sp. Gr. about 0,001 and the refractive index about 0,0001.,*

i
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| S
.o Operating
L ) Instructions
XV. OPERATING INSTRUCTIONS, oontd.

Pyranols, contd.

5. Blends containing tin-tetraphenyl are to be warm (about 80°C.)
when filtered, otherwise somp TTP may come out of solution.

6. Waterproof cloth over the dopes of the filtered rail tanks to
exclude moisture and dirt while travelling.

7. Avoidance of delay in dealing with samples because of the numerous
testing stages required.
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ACETONE, SOLUBILITY TEST ON ARPCLORS DISCUSSED
Acid number, conversion of KOH|figure into NaOH figure -- IX-63

EX

KOH v. NaOH value§ -~---ccmcceccmcmccccncaaa IX-40

Acid number, test methodS-----4ecececccccnccana. IX-62-, IX-128
Aocknowledgment -----cecemmccenioacan emeneeccen—n—— Section XVI
Agricultural uses of Aroclors jece-e-ea-- reem—e—e - - VII-21
Alr-blowing of chlorination prgduct «c--cewccccuccmcaaao VI-13-
comments on -e-e--e-- VII-4

Alr blowing tanks, et6, —-----fecccrmmcmmcmcacccncneea XII-17a
Air, dry air needed in unloading ------- ceem—————— ——— v1i-35
Air dryer LT LT —————— - XII-45
Analytical Methods, see "Specifications & Test Methods" and ---
———eneee "Control Tests"

Anthraquinone derivatives, as stabiligzers in Aroclors --- VII-9
report mentioned VII-34

determination Of ~--emceaecn-a- VII-9

APHA -----wccccooae v————- T e see "Colour"
ApPearange ----cewcemmmmmeccaoqeccmsnemnee———————— see "Colour"
Applications of Produots B LT T e P VII-18-, VII-30, XI-5

liteqtm survey mentioned --- VII-32

Aroclors, advantages Of =-cecodecccccccandecaccnaa- Vii-1l9
as animal repellants ----ceccwcecoccncanaa - XI-5
are complex mixtures ~-c-eccccomvrcccaccncacccnnaa II-2
blending of to give termediate Aroclor ----- VII-11
butyl acetate blends -~-w-meceec-o Bee "Butyl Acetate"
causes of high chloride content---<ecececccnaua VII-15-
changing production one grade to another - VI-13

-------------- -25
colour troubles ~---decccccaan emmenean. ===== VII-10-
orystallization troubles --------uu-cao VII-1l1-, VII-2
damaged by heating in iron -e--eccccccaccrmnaaa ViI-7
effect of metals on «e---- -34, VvII-l, VII-T, XII-1
isomer ratios v. chlgrination conditions wewa-- V1I-3
need for tin etc. linling in store vessels ----- VI-35
physical and chemical properties ---------ceee- III-T
(sol11a) cryatallizn\:j}m point method ---c--ooee IX-87
solid, distillation ee-cecececcccrmcmccaccne VI-24.
801id, manufacture dipcontinued -«----cccmccmaaaad V-2
solid, process detallp ----ccc-ccecccmncimcannna vI-T-
polid, specifications ~=~e-eemccomnenens IX-16, IX-30
specifications fOr wermeecmc—wo-o- IX-11l-, IX-26-
|
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Aroclor, toluene blends «-=--p----c-cc--sssseccocooooooo VIiI-7T
test mgthod -~c-cmccccmccaccncas IXx-88-

unstable impurities iy ~--eemeccccencoocaa I1I-1, VII-16
viscosity index is high ~--cccecammuccccancaaaad VIii-19

see also finished products

ASKArels ~-~-------escoecemc—ogeem o cceceescenc—cesee- s===e a4
bulletin ~==--=c-c---tomceccccocnnocacennn VII-30
Attapulgus earth, alternative paterials unsatisfactory -- VII-7
dosage of ———— ———— vi-27

dryer ——— - -- XII-40-

drying of =~s« v1-27, ViI-7

removes T.T.), -~e-- ————— VII-7

sample sent $o MCL IX-9

specification - IX-3

BATCH RECORDS ~---vceccmccmmecdomacannn see "Operating Records”
Bengene, sample sent t0 MCL --4-ccmsmmccocccaccncncncnccan IX-9
Biphenyl ---=w--=--=- merememeedem—————— see "Diphenyl"
Blending, of Aroclors with butyl acetate IX-40
of Aroclors with tolyene VI-29-

of different Aroclors, product not necessarily
equivalent to product of
direct chlorination II-2,VII-11

for Pyranols ---e--e-cjecccccccrccncccacncnanaa" vI-32-

Blending TANKS ewe-ccec-cccmejocecacccrcrcnocen- XI11-28-, etc.
- R e S XI1-6
Boiling point range---veecceccejrcccccnaa see "Distilling range"
Buildings eecececcccccccccccccdomcccnnaanene see "Plant layout"
Bulletins on application of prgducts =--e--- see "Applications"
Butyl acetate - Aroclor blends, test methods ---------- IX-175-
Butyl acetate blends, mentioned----wemecem oo IX-40
precautions in handling----ceccenca- IX-40

colour of blends |with Aroclors(test method )IX-178

quality of -mceedoecccccccccccccna.- IX-10
specification foF ~--we--- T Ty IX-29

CAPACITY OF PLANT --v-e-emmcondeccameccmcocoooaoaan X-1-
Carbon, no specification - IX-3
Catalyst -- .- see "Iron turnings"
Cereclors ——— - -- IX-183
Changing from one Aroclor to another -e-ac---a-w VI-13, VI-25-
Chemical reactions with Aroclors -----cc-meccmmcene—caoo vii-21
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Page 3

Chemistry of the Process --cc-decacccccaccccacanaaa. Section II
see also "Comments on the Process"

Chemistry of action of chloride scavengers ~-----vweeeeew I1X-182
Chloride BCAVENgers --cc-eeeccqccmcccvececc——e see "Scavengers"
Chlorides in tintetraphenyl, tqst method e~~e-recncecaa - IX-133-
Chloride test in boller water «--cc-c-memccrccccccmanann IX-107a
General Electric [~e-eewe- see "Oeneul Electric"”

Chlorination, batch data------deccaeao. B cmena VI-5
chart of $ Clg v. 1b. Clg to rinilh R VI-49

chemistry of ececdecceanna. 11-2, VIi-3

COMMENtS ON =ecmduccacceccnccucecccccncnan VII-1-

continuous, discussed -~--c-ececccncccncnae~ VII-2

no oirculation of charge at first ---————-.. vi-6

process in detail ----ccccccmmcnenno- cmm———— Vi-4-

‘purging of gas inlet line-ewe-ecccoaaa. ee- VI-6a

rate of =<-cec-dewww-- see "Chlorine flow rates"

record charts e=e VI-37-

unstable byeproducts mentioned ----- II-1, VII-16

Chlorinator for solid Aroclors - ~=« XII-30-
Chlorinators ——— - XII-7- eto.
inlet fitting -- VII-2

Chlorine consumption figures --~=--- see "Production standards"

determination, total ohlorine -~--e-e- IX-52-, IX-64 - .
QGeneral Electric

method, see ~----- "General Electric"

distributors - -~~~ XII-9, VII-2

flow rates ~-----e--- B ROt L L L LR VII-1
handling Of =--eweecmdececcccacecaccnnrnncecaaan vIi-2-
comments O =we~eemmcmcmccmmaaeo VII-2

metering eto, ~=e--cecemcnmcrmrcccccnenan VI-3-, VI-6a-

no specification - eemme e ——— IX-3

quality, comments —---m--c-o oo Ix-8

use of snift gas etc, -cvevecven- Vi-2, VII-2

Chlorphenols in Aro0lors ~---ceeecccecmcccmercmcccccceccwes Vii-10
meNtioned ~wecccmmecccmcmcceaas IX-8

Cliff«Char --ee-ace- et SR L --- see "Carbon"
Closed TANKS ~wcomemrrmecccscccmccccrenaccracnncercccaaa XII-7-
Cocks, choice of  ~--==mwo- R e e DL L] XII-5
Coke scrubbers ~---«--- - -- see "Scrubbers"
Colour, see also ~-----~ ——p "Electrophotometer"
test methods, Aroclor 1R71 (8s0lid) =-e=c-c-cmme= IX-101
Aroclors 1270 and 1271 fn toluene solution IX-100,-103a
Aroglors -ee-ceecmees e —mmmemee IX-57-
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Colour, diphenyl ———} -—— IX-93

general (APHA)===cccomchomcmmmnm o mcacaaeaaan - IX-47-

(Hazen )meeemecpomc e --- IX-153

Pyranols =eececemcencao e e LD C D S IX-57~

Comments on the Process -~----- bemm—eeerm———~e—————a Section VI

Compatibility data (Aroclor) ~-pececccmcmcccmmmceaeao o II1-16

Competitive products eece-meccaap --- IX-183

Consumption figures ----- see "Cost data"

——-- ——p- -—- "Flow Sheets"

----------- po-m-e=e--ee-c-e-"Yield figures"

Control tests, in blending Pyrapols -ceccccecmcecaccncace VI-32-

Control tests ~-- S Section VIII

Conversion factors -«w-re-emce- pore e e em e —tn————— IX-12b

CONVeYOrS -ce-secwecamcemcmmnmeprmmrenameemnenaacn——— X11-86 &

Corrosion test ~- - - 8see "General Eleotric"

Cost data ~---cmmecccaee L LE LT poncecee cncceman—- see Section X

Cost sheets -o----- cemeen—- L D L e L LT ———= X~27-
Crystallization in Aroclors,

see "Argclors, orystallization trouble"

Crystallizing point test method; Aroclor ---weecececaeoa- 1x-87

control test method--~ VIII-1-

diphenyl ~-=-meeeweaac.- IX-94

glycidyl phenyl ether---IX-161
tri-tetra chlorobenzene IX-167

Crystal structure, test method for Aroclor 127l---v-wu-= IX-103a
Cyclones, on chlorinators -—ccecegemecmcmmmcmccecuccannnan- VI-9-

on stills T e E P X11-78
DENSITY ~----=wcec-ecemrcccccanndacaaa --- 8ee "Specific gravity"
Design Reports ——— ————— ww~e VII-31
Dibutyl diphenyl tin, as & SCAVENEEr ~-=-vecccoco VII-8, VII-22
Dielectric constand and power factor, test method ----- IX-144-
Dielectric strength, test method e--eweco-cccccacmaao. IX-135-
Diphenyl, comments on qQuUAlity =qe-c-ceececoccccccancacan-- 1x-8

Diphenyl handling
Diphenyl measuring tank
Diphenyl, phys. and chem. propex
sample sent to MCL --4
specification ~====--d
test method (oelour) <
Distillation
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Distillation, of s0lld Aroclors| ~----eceaw-o VI-24-
record charts ~ep--ceeccccmccmuaocnacaa VI-40-

semi -conti -—- Vi-21-

use of moderate vACUUM «-cc--mcccnae. -———e  VI-23

Distilled high boilers --------;-- see High bollers, distilled.
Distilling Range, Test Method, Aroclors etc, ---~mecec-- IX-T4-
diphenyl -c--cecccaca- wmee IX-95

general---ceacecana emmm—ea IX-41-

Distribution list

$lycidyl phenyl ether --- IX-162
trichlorobenzene etc, ---
$ri-tetra chlorobengene IX-168-

IX-T70

see title page
-==a= XII-86-

Drawing list

see also the drawings listed under many of the
items in the equipment 1list in Section XII

Dryer

see "Air dryer"

Dryer for Attapulgus earth
Du Pont viscosity method (Parlir

see Attapulgus earth
1X-179

BARTH .
Earth treatment of Aroclors ---1
BEffect of metals on Aroclors---1

---~~ gee Attapulgus earth
------------ --- see "Treatment"
see "Aroclors"

Bjeotors -~------ wesscsanaunnes

Vi-23, XI11-64

BEleoctrical grades of materials
Electrical properties of Aroclor
Blectrical stability, test methq

VIIi-7
s III-8, III-16, VII-32, VII-17

Y mmmmeeem- IX-81

Blectrical test apparatus, cleaning of------ e IX-154
Electrical test methods =-----cqevc-w~cecccere VI1-32.,IX-155 -
comments On =-m-eecme—-neoo—eeeo IX-163

Eleotrioal uses for Aroclors VI1I-20, VII-21
Eleotrophotometer, operation of --- IX-106b-
Elevators -eccemecvocceccoceacne s R “mmeecesmceeeee XII-49
Bnergency mMeasures =----=------ - VI-57-
Equipment List - ~vemmmescmeea- Section XII
general note -e-d-mmcmccccecccecmccacanaca XI1-1

Evaporation loss data (Aroclors) - -- II11-8
FENCHLOR ~=e-wmemme—= L IX-183
Filters ------ —— ~= XII-42-

Filtration of Aroclors, after e

h treatment --- VI-27-, VI-33
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Finished Products, causes of dAefBots -ceccccomcmccccccaa. VII-9-
chlorine contents ---ec-wcomcacaaan- II-1
comments on 11ty VII-O-
118ted cemedececmmmecmcimcno oo I-2, I-4
phys. and ¢ o PPOP. wemcmcccccacanas II1-7-
spec., and test methods -------- --- Section IX
868 wrcemcccduecemnemme e ——— Aroclors
- Montars
- Pyranols
Fire Hazards ~--- XI-6-
Pire point, test method Ix-82-
Plaker -- XII-40
Plaking of solid Aroclors -- —wes  VI-24
PFlash point, test method ——— 1X-82-
Plow meter for chlorine, see---<q------a--- -"Chlorine flow rates"
e ————————————— "Chlorine metering"
Flow Sheets --e---mcccecmrmam e e e Section IV
Fume exhaust system w---ececm-codeccccana- see "Bl 8"
GASKETS - - --=w-XII-2-
attacked by TCB blends -——— VII-17
for drums e e vI-34
to resist Aroclors -- ViI-19
General Electric Test Methods, dqomments on ~=-a-- VII-l2-, IX-40
------------- IX-180-
dorrosion test —-ecoeeeoa-- I1X-85
1norganic chlorides test -IX-77 -
AMPlING -=~m-====- VI-32-, IX-40
Glycidyl phenyl ether, chemical nature of ~=wecccccccc-a I-4
chloride [content of w-eecmcec--- w-= VII-8
determingtion of in Inerteens -- IX-165-
hazards in handling of ---emee-w- IX~161-
specifications ----wcmcvcane wemcmeea IX-5
test methods -----c-mmecrcceenan- IX-161-
HAZARDS =~-===r-wennman= ————e-- s e - Section XI
see 8l80 --cmeemmm-aan e "Emergency measures"
Hazen colour determination methgd we-ccmrmewnecacacccacun IX-153
HCl, ~-ecccccmommcecmcrccmncrerjecrnnean see "hydrogen chloride”
Heat of dvaporation ~eccceonwey pommemenem——— e et e L I1-2
Heat of muotilon ----------------------- 11-2
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High boilers, distilled, phys. *nd chem. prop. ===v-v-w III-5-
handling of ——— Vi-l-

no specifioation pev--e - IX-1

samples sent to MPL eecececcccccccna. IX-9

8€€ 8l80 ~~mccmmchamccccecccnmmeanaa "Santowax"

History of the Process --—---cocpecccccrcmcancecea- Section XIV'
Hold point --cccccmmmccccmccnchana. see "c::vatanizing point"
Hydraulic flulds =~ecccmcccccocpeccrcamccrnenccanmcaaaa VII-20
see also under| "Research reporta " VII-33 etec.

Hydrogen chloride, absorbers -<p---- XI1-85

absorption, 18ton ~eccuccccecanaa VII-11-

pooling & scrubbing VI-9-,VI-1l-

pquipment is outdoors,etc., V-2

process in detail -we--- Vi-ll-

see 4180 -cpe-cemecaca- ~== "Muriatic acid"

INBRTEENS ~er-cwercecn- e ——————emeae- ---- I-4

Inorgenic chloride test ------- pomecnaa see "General Electric"

Instruments e e L L L XII-46-

Introductory Note il o -- 8ee front of book

Inventory, daily -- -==VI-46a

monthly o warYIAT~, VI-50-

Iron, determination of in Aroclprs eto, --ew-eccccmcmaaaud IX-84

general method we-cececacnnecnnaao I1X-91-

Iron turnings, preparation of —re=rcceeccccecmccccmaaaaa. ViI-1

wastage of in UBP ~---ccecccccccccnanoo VII-1l

Isomeric ratio, Aroclors ------ R ] VII-3

tri-tetra chlorpbenzene ----cecewecnan- IX-169-

JOINTING AND PACKINGS ~-=~----- e—e————— ~w-e---- gee "Gaskets"

LABOUR REQUIREMENTS ~-cc-cceccrmeccmcanncccncannan - X-2, X=16

Lay-out of plant —————— - Vel-

Lectrodryer -~ ---- See Alr dryer

Lime (hydrated), addition Of -e-ceceeca- ~eemm—-e  VI-16, VI-22

specification m==ve--ccccccccrccncnncaaa IX-3

Loss on heating at 100°C., test method —-===---===w--- ~== IX-73
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MARKET RESEARCH REPORT (MCL) (reference) ~----eocoeem-- VII-31
Melting point test method, Aroclor 1271 ~ecccmcmecccaao IX-103
gen 1 - == IX-50-
see Rl80 ----- "Crystallizing point"
Melt tank for Santowax -------- mesemsmse———eos VI-2, XII-24
Mill for solid Aroclors --- cemememmeeceam e ——— - XII-60
Miscellaneous Bquipmentececcccccacaccas - XIX-61-
Moilsture --e-cscecccaceconn emmmsaas B e e see "Water"
Montars, mentioned - Wob=wne Jwd
phys, properties -- I1X-17
softening point test method - 1X-59
specification - IX-17
test methods IX-59, IX-ili
use in chlorine cells puggested ---w--weeace-- VII-21
uses, electrical --- V1I-20, -21
Monthly reports -- cececmmcen XaT-
8ee 2180 ~~=-=deweceaaw--- "Inventory, monthly"
MOLOPrS ~vc-cccccccmmcarmenrccadrc e ac e e n e caaaa XII-50-
Muriatic acid, ocarbon treatment of ~ec-vecreccccaca.. wheoVIelle
batch records -----.- VI-45
Muriatic acid, specification ~qrecccccwcrccmccnnccnnceas IX-39
| 86e 8180 =~-=cedemcncnceoa- "Hydrogen chloride"
NOMENCLATURE eeeemecccdeecac e cann . i I-2-
ODOUR, TEST METHOD, AROCLOR 1270 «e---- -—- 1X-99
] general e m—e e — - IX-56
i orf-gas -~ --- see "Hydrogen chloride"
Open Tanks L -- XII-68
Operating Data e L L L LT Section X
Operating Instructions, abstract of ---~--- meemcemam—— cme XVele
report mentioned-e---vccuacaaa. VII-31
Operating Records T VI-36-
Outline Of Progess ~--ce-cccocqceccrmccrrcenas see "Synopsis"
PACKING --- - \ - - VI-34-

see also "Effects of m#tus" '
Packings for pump glands --- XII-2 to 4
Parlin viscosity method --creccduccccacaccccccccccacnaaa IX-179
Parr bomb --- - - - see "Chlorine"
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Patent Position -ewecceccmcmceany
Phenoxy propene oxide -~--~ce--q
Physical and Chemiocal Data--

L —— VII-8, VII-22
~~~- Bee "Glycidyl phenyl ether"

see &
Pipe lines, note on ~-wcevcce.-
Plant lay-out
Plant Records

Plasticizers

- - - -

-~~~8ection III
"Specifications"
XII-1

V-1l-
see "Process records"

D L L L T R

Plasticizers, use of Aroclors -
P.P.0. (phenoxy propene oxide) -
Power factor, test method

cecmwmeee IX-183
Vii-21
~-== See "01ynidyl phenyl ether"

- -

Practice figures ~-ccceccccacacqg
Previous reports on the process
Previous reports, see also "Int
Process, for the different Aroc

in detail) -wc--ne-

:;:.

uotory Notes" at front of book
I-2
~-=- Section VI

records ~--

VI-36-

reports -e---
see also

see "Previous reports"

Production standards -----

~=--= Section X
X-4, x-38, x-11-

ee- Bee 8180 "Practice figures"

Production summaries
Publications

X-17-

meesescccecneces= §@

VII-29
p also "Bulletins" and "Reports"

PUMPS ~eomeevomemmnannnen

R — s XN

PYralene =ccecccocmncccnemccnnechanenmrac e a e n e c e 1x-183

Pyranols, batch record sheetw--—ch-cccmcccancaan.o vI-46

comments on blending of------- —————— Vii-7

listed - e eeemeseemnse - ————————— I-4

specifications -----~- hommm——— IX-18-, IX-31, IX~-36-

sp. gr.-temp. data ———— - III-12

teast method for T.C.B.| content --e-c-e-a cmmm— IX~106-

PYroclors eweecsrcccecmcsmimemmscctocnenorcccosman—n ——— I3

QUENCHING OF STILL BOTTOMS -~--~p--o--- vi-18
RAW MATERIALS, testing of bulks ¥efore blending

for Pyranols --- vI-32

Receivers for vacuum stills ----4 pocenccnneeyl-15~,VI-21, XII-27

Record Sheets ~---erccnacccccemcioccncna see "Operating Records”
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Refrastive Index Test Method, Aroclors ete, —wecmeeooccae IX-8%a
Eneral —m--eceoeeoonoe. - IX-157-
glycidyl phenyl ether ----- IX-163
\Reports (previous) prooess —---pemeecccmcmmmaoao .. VII-23-
r'esearch -~~-poccceccccmacccacccaa VII-25-
Research reports cevmemreshenccsrteneneacaremreaee VII-25-
Resistant paints and drum lacquers (Aroclor) —wee—eme——o-o vI-35
Resistivity, Aroclors -- ————— 1I11-16
test method - IX-141-
Retorts for solid Aroclors ---pec-ccmcemcccacaa- XII-77

Ring and ball test method «----

peome-=eaw- gee "Softening point"

SAFETY - R see "Hazards"
Samples sent to MCL, raw materijls 1X-9
finished products ———— IX-183

Sampling procedure, Aroclors et
Santowax, melt tank for

Vi-28, VII-14, IX-108-

by mmemee

VI-2, XII-24

sample sent to MCL -«j - IX-9

Santowax R, phys. and chemiocal propevties-----ccucccacaa. I111-5-
Soale of Working - see "Gapacity of Plant"
Scavengers for chlorides, additjon of -—--c-eacan- -- VI-33
alterpatives «ecccccea.o - VII-8, VII-22

chemiptry of —=-co-ceaa--o ~mene IX-182

COMNORLS ON ==ccvecccec--- vII-8

effeo}l of on chloride test ----- vi-33

paten
removy
Soavengers,, see also

position ----ew-- VII-8, VII-22
$d by earth treatment VI-33,ViI-7

"Dibutyl diphenyl tin"

"Glycidyl phenyl ether"

"tin tetraphenyl"

Sorubber liquor, changes in denpity of -ec-cuco--- -~ VI-7, VI-10
inventory factprs ———- vi-53

Scrubbers on off-gas -- ~== XII-22- stc.
handling of ==---==ccecesccen~ vi-6, vI-10-

Sorubbers on vacuum 8tills -wwcpeccccccccccanooaaa XII-19 eto.
.1 Nt8 ON ~e~ceeamccmemecaws VII-4a

‘ imprpgnation of eec-cmccccee VII-4-

Scrubbing of off-gas, comments pn - VII-3

Services, requirements of --«-
Snift gas

X-12I, X'jg
see "Chlorine"

Softening point, method of dete

rmination, control test-- VIII-2-
Aroclors and
I Montars
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Softening points, of Arcclors (¢harts) -—---eeeeoeoeo_. III-10-
of Montars (t8ble)----cecmaccmcmcaaas - 111-17

S0lid Aroclors---eseeceenmcccccciececaa=-=- gee "Aroclors, solid"
Solubility data (Aroclors) ———— II1-16
Solubility of gases in Aroclorl - - I1X-16
Specifications -e~-ccececee- eenen e e———— -3ection IX
Specific gravity, test uethod, Aroclors -—-----ececcmmaao IX-71-
general method =--ee-ee-- IX-96-

¢
Speoific gravity vs. chlorine o4
vs. lbs. chlori

§

1ycidyl phenyl ether---- IX-164
trichlorobengene ----wee~ IX-69
Intent (Aroclordohart --- III-15
ne and § chlorine content

(Aroclors) ohart --ee--- VI-48

vs, temperaturs (Aroclors) =---e--ee-- 1II-12-

Stability test see "General Electric"
Stability test method (TCB) test method ~-c-cecoccccneao IX-120-
Stabilization of TCB ---m-c--ewy R e E L LT L L L LR IX-10
Stabilizers for Aroclors «--- —— VII-9
Stills ———- -==== see "Vacuum stills"
Sulphates, test method in Pyrangls ete, =-eecccmecnmuccaan IX-174
Synopsis of Process ——— I-1-
TABIB OF CONTENTS =-====-- -- see front of book
Tanks, closed —— emmae XII-T-
open - ---= XII-68
Terphenyls, phys. and chem. Prop, ------eccc-eccacaas ceewea JII-6
see 2180 ~~me-e-e--3- "High boilers” and "Santowax"

Test methods, MCL report mentioped -~-~~---= wemenececoneaVII-31
------------------ Section IX

see also - "Control tests”

Thermal data ——— I1-2
Tin tetraphenyl, chemistry of a¢tion -eecccccomcccccaana VIX-ld
orystallizes oyt from Aroclors -------- VII-8

determination ¢f in Pyranols ------ec-. IX-129

effect of on chloride test---w--- IX-181, -182

mentioned ’ -——— 1-4

patent ponitio& ---------------- vVi1-8, VII-22

removed by Atty
sample sent to
specification

test methods -
use of --we-

jpulgus earth ---- VII-7, VII-15

ML --- 1X-9

mmmmmeemmemm———————— - IX-b-

. SRR IX-132-
-~ Vi-33
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Toluene bBlends, specifications for ——---ceeca creccccaca IX-27-
specification ————— e IX-2
Towers =------ -- .- ~e--==e XII-85
Toxicity com-- cew—u -=- VII-19, XI-l-
literature review mentioned «eeeccmcccucancaaao - V1I-29
references memeemencaas II1-2
warning on labels - vI-34
"Ireatment"” of distilled Arocldrs ~-cceweccececccceccce. VI-27-
comments on ~=~ecee-e-- VII-6-
Bsee also "Attapulgus earth"
Trichlorobenzene, quality of, nts on ececeveccccanaca- IX-8-

8soussion of eecemcecmecac--IX-8-
phys. and chem. properties ----eee-ee-- III-6

sample sent MCL ~mmcmmeccececmmecan IX-9

solvent effect --wevmccccccncccacacaas VII-17

specification for raw material ---eecea-. IX~-6

finished product ---- IX-35

test methods - wmew IX-68-
Tri-tetrachlorobenzene, cheaper than trichloro =e=--~--e-- IX-40
fsomerip ratio ---e-we ——————— IX-168-

specifipation of IX-7

test methods ---cumeccccccnecaaa IX-167-

use of ——— viI-8

Turbidity, test method ~-=IX-159-
' 866 2180 UNAOY ~ceccpeccccmeccmmnccmeccaao- “Colour"

UNSTABLE BYB-PRODUCTS OF CHLORINATION -=---cc----o-II-1, VII-16

Uses for products ~e-e<ec-e-a -=p-= se¢ applications of products
Utilities - m=mene) ———— see "Services"
VACUUM STILL HEATING COILS ~--~focemcecccecannccnax XII-44- eota,
sket¢h «-ece-- T ~e=~ VI-20a

Vacuum stills ———— ———— - XII-78-
discussion of cemmeme VII-5-

operation of - c—ee VI-ld-

valves, choice of B e L - XII-5
Vapotester - XI-6-
Vapourizer for chlorine-- VI-2-
Vapour pressures .Of Aroclors III-8-

CYrves =--vemmmccecmwecewee-III-ga-
at low temperatures
(report mentioned) ------VII-29
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Vegetation, effect of Aroslors

Viscosities of Aroclors
) charts
Viscosity, conversion graph
general test method

test method

IX-179

Pariin method (Du P°}“) -
[

WATER, TEST METHOD, IN AROCLORS
for traces

---IX-6la-

ETC. ==~IX~65-, IX-102, IX-104-
1X-65-
- X11-83

Weighing scales ---

Welfare ----

Section XI

XENENE -- see "Diphenyl"
YIBLD FIQGURES .- X-15
computation of = X=3-
. standard ~e-~ X-1l1l-

MONS 046485




