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RESEARCH DEPARTLENT - PHOSPHL.TT DIVIZION
MONSANTO CHEMICAL COIPANY

Anniston, Alabama

ARODCLOR DaATA BOOK
General information on prOpertieé of Aroclors; Aroclor process
data, uses of Aroclors, and physiological effects of Aroclors.

FORE:JORD

As a means of presentinc the available data on iroclors to the in-
terested personnel within the Monsanto organization, this looseleaf
notobook is being compiled,

Most of the datz has resulted from work ¢arried out within our own
organization. Literature references, however, will be cited in all
cages throughout the compilation in order to allox nore detailed infor-
mation to be obtained by the user.

The following detaliled outline is for facilitating tle location of .
data in the book and to aasist in properly insertine new data sheets.
Tach Arcolor is to bs glven u series number for location under the
general beadings. This scheme at present 1s as follows:

Aroclor 1221 - 100 series

Aroclor 1232 « . 200 gerles’

Aroclor 1242 - %00 serles

Aroclor 1248 -~ 400 series

. Aroclor 1254 - 500 geries

Aroclor 1260 -~ 600 seriles

: ) Aroclor 1268 -~ 700 geries
. . : Aroelor 1268 - 800 serles
: Aroclo? 1270 - 900 series
Aroelor 1271 -~ 1000 series

Other Dlphenyl nroclors - 1100 series

’ Aroclor 4465 '~ 1500 sefies

Other Bigh Boiler aroclors - 21C0 series

Lroclor 5442 - 2400 series

iroclor 5460 -~ 2500 series

iroelor 5465 .- 2600 series o -
Aroclor 5468 - 2700 gseries ' DSW 331771
aroclor 2565 - 3000 gserles

Related Compounds - 4000 serles
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The.page pertaining to the solﬁbility of Aroclor 4465 in variousr
golvents would be of thias type "IAj ~ 1500", In cases where the infor-
mation for all Aroclors cen be compiled on one sheet, such as refrae-~
tive indices, the pare will be inserted under the general heeding and
will beer only. the pumbex for the first iroclor, for exsmple, IZh - 100,

I. GENERAL PROPTRTIES OF AROCLORS
A. Physical Propertigs
(a) ngéral Physical.Constants
1. Formula and molscular weight
2. specifications for lenufacture

(b) Density and 3pecific dravity

(¢) Cubical Coefficlents of Eﬁpans1on :
(4) Vapor Pressu?e and Rate Qf ﬁvaporation
(e) Specific Hbét and Heat Capacity

{f) Thermal Conductivity
~(g) fiscosity

(h) Refractive Index

(1) Hbaés ofVVaporizétion - Other Thermodynamic Properties

(1) solubilities ‘ .

{k) TFlash and Flame Points

. {1) 1Hascellaneous
,ﬁ. Electrical Properties

(a) Dielectric Conatants

(b)- Power Factors

{c) Dielectric Stieﬁgth

(d)‘ Volume Resistivity

(e) Dipole Moments

(1) Eiscellaneous pSW 331772
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II.

MSTHODS OF MANUFACTURE

A, Yonsanto Process

1.
2,
S

4.

Raw Materials
Chlorination N
Distillation

Storage and Ghippihg

. B. German Process

"Ce. _Other Procegses

I11,

USES OF AROCLORS »

A, Electrical Field

1.

2o

Js

&.

Transformers

Capacitors

Coating for '7ire

Other uses

B. Varanishes

C. Plasticizers

D. Hydraulic Fluid

T. Fire Retardants

F. Hoating modiun

G. Miscellansous .

H., Suggestions for new Uses

Y3 I0LOGICAL EFFICTS

1. Skin Testa

2. Systematic Tests

PATENT 3 USING AROCLORS

DSW 331773
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The bobk is subject to revision and chanres as various data are
located. Graphs and diagrams will be inzsertsd when possible and new
graphs drawn es information 1s compiled.

No indices of sections is planned «t this time, but leter re-
visions may include such pages if the volume of information werrants
1t.

Contributions of new and sur.splemdxfoary data are earnestly so-
licited. Any discrepancies in the existinsg data or advice as to =
better means of presenting the informsation will be greatfully acknow-

. ledged, Address all correspondence to the group leader in charge of
the research on iroclors at Phosphate Division - Research Department,

Anniston, Alabama. ' ,
PR

R. R. night

a1, ¢ M

A. M, Ellenburg

ra '
12/2/47
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(2] an 324 . : ' ' Page No. __

STANDARD SPECIFICATION
’ OF

Monxnsanto CHEMIicAL COMPANY
PHOSPHATE DIVISION
ANNISTON, ALABAMA

PRODUCT: Aroclor 1221 CODE NO.: 1040=225-73~09

. : DATE pecember 4, 1946
GRADE: Regular AUTHORIZED:
PROD. DEPT. NO.: . _ SUPERSEDES:_Hos~Tentstive

R.LJ.‘ ;‘s.ﬁ.ﬁ'.} J.Fg“.‘ F.AQB.
APPROVED BY (Initials) 12-17-46 12~10-46 12~10w46 121046

- Control Consumer
Specification Specification
Cruds Aroclor 1):3l:
S‘p, {}rn at 55@0, 1'150”3.3160
Asddity, m, Nalli/em. £.05
Arsclor 23811
Galox 40 APTIA mazx,
Aeldlty, mege Nalll/em, 0.01 max,
f}’p. Ov. ad 65/15‘55{:. : 1u145“'1¢155
Chlorine contend - : 20,5=31,5).
Vigcogity at 1008F, 38«2) 3
NOTES:
" Copled vy Ta 7
4/8/48 psw 331778
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[':] An 34 ' 7 Page No. ___

STANDARD %I;ECIFICATION

Moxnsanto CuEmicaL CoMPANY
PHOSPHATE DIVISION
ANNISTON, ALABAMA

PRODUCT: Aroclor 1232 " CODE NO.: 1040-230+75~03
. " DATE Decenber 4, 1946

GRADE: Rofular ' AUTHORIZED:

PROD. DEPT. NO.: SUPERSEDES: New-Tentatlve

ReLede§ AeliaEaf JeFeRej TFaA.Be
APPROVED BY (Initials) 12-17-46 12<18«46 12-19~46 12-19~46

Control Consumer
Specification Specification
Gaude Areelor 1132:
 3pe Dre ab 85/15.5C, 1.240-) ,245
Aoléity, mes NaOH/pm, 0,5
Aroclor 12821
¢olox 50 &FHA max,
Aotdity, mr, NaOd/me -~ W01 maz.
3pe Gie at 65/15,5°C, 12851 240
Chlegine content 31 o532 .5
Vigoosity at 100%F, ] ) 4649 A3
NOTES:
Coplad by re :
4/6/48 oW 431776
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STANDARD SPECIFICATION

or

MONSANTO CHEMICAL COMPANY

Produot: Chlorinated Diphenyl, t_listilied o Code No., 1040-240-75-09

Grades Aroclor 1242 : Date Authorized June 21, 1940

Super'sedes Spoclﬁéation Dated July 35, 1934

Tolerabdle Limits : Typical Value
Sp.- Gr. at 65/15.5°C. , 1.338 to 1.348
Color, N.P.A.. 0.5 Maximum
Acidity, Mgm NaOH/gm. . .01 Maximum
Viscosity at 54.4°C. 47 to 50 Seconds Saybolt Universal
t
Approved by A, B, Gaerber o Approved by Robert S, Weatherly
Chief Chemigt Sales Manager
Approved by Edw. A. O'Nsal, Jr. Authorized by J. N. Carothers
Works Managoer Chemical Director
Copied by rs
4/8/48
DSW 331777
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STANDARD SPECIFICATION

oF

MONSANTO CHEMICAL COMPANY

Produet: Chlorinated Diphenyl, distilled Code No, 1040-260-75-09

Grade:  Aroclor 1248

Date Authorized June 21, 1940

Sp. Gr. at 65/15.5¢C,
- Color, N.P.A.,
Acidity, Mgn NaOH/gm

Viscoaity at 54.4°C.

Aroclor .'1262
Sp. Or. at 90/15.5°C,
Color, N.P.A. _
Aocidity, Mgm NaOH/em.

Viscosity at 98.9°C.

Approved by A. B. Gerder

Supersedes Speoification Dated July 3, 1934

. Tolerable Limits Typical Value

1.404 to 1.414

'0.5 Meximum

.01 Maximom

69 to 76 Seconds Saybolt Universal

Code No. 1040-310-75-09

"1.572-1.58%

100 Maximum
01 NMaximum

88-100 SUS

Approved by Robert 3. Ueatherly

Chief Chemist Sales I‘.Ianager
Approved by Tdw. A, O'Neal, Jr, Authoriz.ed by J. N, Carothers
Works lanager Chenical Director
Copied by ra
4/8/48
pSW 331778
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STANDARD SPECIFIC.TION

' ' F

MONSANTO CHEMICAL COMPANY ' '

-

Product: Aroolor 1254

Grade: Dielectric

Color, APHA Scale
Gondition
Specific Gravity at 65/15.5'0
Acldity, Mgm. NaOH/gm.
- Inorganic Chlorides, ppm. »

“saybolt Viscosity at 98,9°C, sec.

Dielectric Constant at 100+C o
Resigtivity at 100°C, ohm-cm. &t 500 volts
Refractive Index at 25¢C
Distilling Renge, Observed, 10%

- Obgerved, 50%
- Observed, 907

Pour Point
Wa'ber, ppm.
Evaporation, 6 Hrs., at 100°C
Corrosion Test-Change in weight
Acldaity after test: _
Inoreani¢ Chiorides - after test
Condition after teat
Color “after test

rs
5/11/48

Code No, 1040-280-75-09

Date Authorized 10/3/41

Supefsedes: 6/21/40

100 lex,

Clear .

1.495‘10505

01

- 0,10 Max,

44,5-47.5
4,15+4,35

Above 500 X 10°

1.6370-1,63%0 , >

350-355°C

Z55-362C

B362-375°C

8 to 12

35 HMax,

0.4%

0.0%

0.01

0110 nhx.

Clear

150 Max.

DSW 331779
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STANDARD SPEC IFICATION

or

MONSANTO CHEMICAL COMPANY

Product: Aroclor 1260 ' Code No. 1040-290-75~09

Grade: __ Dielectric Date Authorized 11/18/41

Color, APHA Scals

Supersedes: 1/30/36

100 kax,

COndition Clear
Specific Gravity et 90/15 5eC 1,550-1,560
Acidity, Mgm. NaOH/gm. 01
Inorganie Ohlorides, prm. 0,10 Max,

" Saybolt Viscosity et 98.9°C, B6C. 75«80
Dielectrioc Constant at 100°C T 3.6=3,8
Registivity at 100°C, ohm-om. at 500 volts Above 500 X 109
Refractive Index at :35‘0 1.6455+1,6465
Distil1ling Range, Observed, 10% 370=377C

Obgexved, 50% B377-385°C

Observed, 90% 885-400°C
Pour Point ' 26 - 34
Water, ppm. 35 Max.
Evaporation, 6 Hra., at 100°C 0.2 4.
Corrogion Test-Change in weight 0.04
Acidity after test 0.01 -
Inorganie Chiorides after test 0.10 Max,
Cond ition after test Clear
Color ‘ after test 150 Max,
T8
5/11/a8 -

DsSw 331780
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[ an 24 . _ Page No. —

STANDARD gI;_EClF ICATION

Moxnsanto CaEmicaL COMPANY
PHOSPHATE DIVISION
ANNISTON, ALABAMA

PRODUCT; __ Axoolor #480 (Rerular) _ CODE NO.: _ 1040-430-78.00
DATE :

GRADE: AUTHORIZED: ostoter 4, 1944

PROD. DEPT. NO.: SUPERSEDES:__ June 3, 1944

HnLoyu‘ NFeiag p.L.} L PR Y FoleB,
APPROVED BY (Initials) Dollfedd  Cal0wdy  10e«ils  10mZedd 1044

Control Consumer
Specification Specification
Aprosrante s elear, liznt
yellom,
brittle resin
CQIGZ‘,, Napglgsqg . ?300 RX,
softening Point
{["LGSQ‘P@;’ZQ) 60 I GGCICQ
&858 [unbhey
(Tieitally/ o, ) ‘ ¢~ 0B
Cryetellinity Hoe spet.

* Ratefas eoler 1imit %o 2.0 noximum 4s rocemmenics? bedouse
inspection reaorGe ghow that all lots profuced in 1944
h&%fl had a SoLoT of loglvc V

NOTES:

Copleld by vs
4/8/¢8 N

DSW 331782
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STANDARD SPECIFICATION

ar

MONSANTO CHEMICAYL COMPANY

Product: Chlorinated High Boiler

Code No._1040-480-75-09

Grade: Aroclor 5460

Date Authorized Msy 10, 1940

Ap;pea_ra_nce

Golor, N.P.A.
Crystallinity Test
Softening Point, ASTH

‘Acid Number
Mem NaOH/ gm.

Chlorine

Approved ‘by A. B, Gerbar

.Supersedes Specification Dated December 25 1932

Tolerable Limits Typical Value

Clear, light yellow,
brittle resin

2.0 maximunm
To pass test

100 - 105.5°C.

0- 005

$9.0-80,6%

Approved by Robert S, Weatharly, 5/6/40

chier Chemfé‘t_ , : . Tes Manager

Approved by Edw. A, O'Neal Jr.

Authorized 'by J. N. Carothsrs, 5/10/40

orlcs HManager

Copied by rs
4/8/48

Chemical Diractor

DSW 331783
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Monsanto Chemical Company
Anniston, Alabama

Aroclor Test Msthods and Designations

‘/Spec'iﬂc Orevity of Aroitlors

14~10-48
Total Chlorine in Aroclors 14~13-48
+ Softening Point of Solid Aroclora 14-17-48
Determination of Irch in Aroclor 14-21-48
Flash and Flame Points ' 14-24-48
- Viscosity of Liquid Aroclors 14-29-48
Distillation Range of Aroclors 14-31-48
Evaporation Test of Liquid Aroclors 14-32-48
Refractive Index of Liquid Aroclors 14-34-48
Resistivity of Liguid Aroclors 14-35-48
Dielestric Constant of Liquid Aroclars 14-36-48
Acid Number of Liquid Aroclor 14-42-48
Color of Aroclor - NPA Scale 14-43-48
Color of Aroclor - ATHA Scale 14~44-48
Acid Number of Solid Aroclors 14-46-48
Pour Point of Liquid Aroclors - 14-47-48
- Imorganic Chlorides in Aroclors 14-48-48
WYater Content of Licuid Aroclors 1453548
(o Diatrbni 14~So= S
pSW 331784
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N

HMonsanto Chemical Company
Amnistion Method No. 14-10-48

Specific Gravity of Aroclors

The temperature at which the gravities of 1liquid Aroclors are taken
varies with the viscosity of the liquid. Note the temperature at
which the gravity 1s to be taken for the Aroelor under test and heat
the sample to 10°C. above that tempersture. Pour the hot sample into
the steam or hot water jacketed hydrometer jar provided for this test.
Stir well with an accurate tharmometdr and adjust the temperature to
the desired point by controlline the steam or hot water feed to the
jacket, Continue stirring until the temrerature remains constant for
half a minute, Allow the-hydrometer to sink into the liquid, then
read the hydrometer scale at the point of the lower meniscus and record
with the temparature. -

Report. the specific gravity to the nearest 0,001 unit.

DSW 331785
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Monsanto Chemical Company
© Anniston Method No, 14~13-48

SUBJECT: Total Chlorine in Aroclors

HETHOD ¢ Volhard Titration following Peroxide Fusion

Chlorine in Arooclors may be determined by fusion of the sample with
sodium psroxide in a Burgess~Parr fusion cup, extracting the fusion

with water, acidifying the water extract with nitrie acid, and nre-

cilpitating the ohlorine by addition of an excess of silver nitrate.

After filtration, the excess of silver nitrate is determined by ti-

tration egainat potassium thiocyanate, usines ferric amnonium sulfate
as 1ndicator.

Aggaratus .

The fusion cup uged is the Burgess~Parr Sulfur Bomb No, 3 for flame
ignition. A lead gasket is used. For ignition, the bomb is sus-
pended through a 1-3/16" round hole in a 1/8" transite plate, This
allows the fusion cup to extend throuch the vlate for about 5/8 inch,
-Ignition is effected by strongly heatins ths bottom of the fusion cup
with the full flame of a Meker burner for two minutes.

The bomb, paskets, and the sodium peroxide are obtained from the Parr
Instrument Company, Iioline, Illinois. :

Charge for Fusion

The fusion mixture is made up of sbout 15 ~rams (one metal scoop)

of sodium peroxide and 0.3 zrams of finely powdered cane sugar, The
reagents should ve free from chlorine, or a blank rum and corrected
accordingly. The fusion mixture is well mixed by pleecing the ingre-~
dients in a small glass stoppered bottle and shaking. vigorously. A
measuring spoon for the sugar is convenlent.

SOLID AROCLOR3: The non-~crystalline type are weirhed in the form of
small pellets. These are prencared by heatins the iAroelor until a con-
sistency is reached as will permit dropping it from a glass stirring
rod onto a tinned surface (a can top), each drop formins a pellet.
ihen cool these pellets can be remgved from the surface by inserting

~ 8 spatula under them. .4 crams are uged. The pellets are brushed
into the bottom of the fusion cup and the fusion mixture placed on
top of them. After tightening the 1id, the charge 1is ready for fusion.

Tho cryatalline type Aroclors are weighcd in the powdered form. .4
grams being used. They are charped in the same manner as the non-

crystalline type.

pSW 331786
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Total Chlor;ne in Aroeclors -2 -

LIUID AROCLORS: 20 t0o .30 gramg are weighed by dro-ning from a
stirring rod onto a piece of thin hemispherically shaped glass, or
1/2 pelatin capsul (Gelatin Capsules No. 00, United Drug Company,
Boston -~ St. Louis), which has been just jreviously tared, and which
remaing on the balance, It is necessary to heat the more viscous
Aroglors to "dropping" consistency. The plece of glass then easily .
slides off the bzlance pan into the fusion cup., Cover with the
fusion mixture.

The following quantities of s.mple, sugar, ‘and AgNO; are used for the
respective chlorine eontents.

Cl Content blght of Samg;e Amount Sugar AoNOg

0% - 30% 0.8 grams o 0Be. 50 ml.
4:5% - 58% 003 {-’;I'Gms 0.5 g' 50 ml.
‘584 - B6% 0.3 grams 0.3 g, 75 ml.
864 - 70% 0.3 grams 0.3 o, 100 ml,
Procedurs '

Place the fusion cup,‘which contains the vrerared sample and fusion
mixture, in the trangite 1gnition plate and apovly the full flame of
the leker burner to the bottom of the fusion cun for 2 minutes.

(CAUTION: Do not stand too near the fusion durins isnition. The use
of & safety shield is recommended.) : . '

Then remove the flame and cool under the tap. ‘'hen cool remove screw
cap. Thoroughly rinse the cup cover with water, collecting the rinsginss
in a olean. 400 ml. beaker,

Then place the fusion cup on its side in the besker and cover with a
wateh glass, 50 - 75 ml, will be in the beaker from rinsing the ecap,
and this is sufficient to decomn»ose the charre., Renove the cup and
rinse well. “Then decomposition is complele, rinse off cover-glass and
add pure HNOg, with stirring, until acid is present in excess to the
extent of about 10 ml. (About 50 nl. of acid are required.)

Add exactly 50 75 or 100 ml. of standard sllver nitrate solution from
" a pipet (depending upon chlorine presemt) and stir to effect coasmlation
of silver nitrate precipitate, Filter with suction throush an asbestos
pad on a 1-1/2" perforated porcelain plate and wash beaker and filter 4
" times with small portions of cold water. Allow the filter to drain com-
pletely between washings. Transfer the filtrgte back into the 400 ml,
beaker and rinse the flask twice, addin: the rinsincs to the besaker.

Add 5 ml. of ferric iron indicator to the solution and titrate with
standard KCN3 solution until e distinet pink tint is just obtained.

.

pSw 331787
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Total Chlorine in Aroclors -3 -

Caloulation of Chlorine Content

Subtract the volume of KON3 required from the volume of KCNS required

" to titrate the amount of standard AglO; solution used. This will give

the volums of KCNS equivalent to the chlorine in the ssmple. HNultiply
the volume so obtained by the chlorine value of each ml, of KCN3 and
divide by therweight of - samnle taken.

For exemple: If 50 ml. of silver nitrate solution is equivalent to -

~ 61.4 ml. of KONS solution and the value of 1 ml. of KCNY solution is

.003770 gram Cl; them if 1t is found that 0.3 rram of sample shows a
KCH3 titration of 10 4 ml. the percent of ohlarine is: '

(61.4 - 10. 4) § .003770 X 100 . 64.09% c1

In case the fusion mixture or othér reasents contain chlorinms, the
amount must te determined and deducted from the chlorine found,

Solutions Regquired

r5t,am1ar<!l ApgN0y Solution: Dissolve 22 srams of silver nitrzte in easoh

1iter of water. Protect the solution from 1ight,

Standard KCN3 Solution: Dissolve 10 ~rams of KON3 in 1 liter of water.

Farrie Iron Indicator: Use a saturated golution of ferric ammonium
alum, about 50 g. per 100 ml. of water.

Pure Nitric Acid: Stock acid suffices provided it is colorless. It
can be boiled in a beaker until colorless if necessary using 600 ml.

standardization of Solutions

Jeigh 0.3 ard 0,15 gram portions of pure dry NaeCl into separate 600

ml. beakers, Add 250 ml. of distille@ water to each and 10 mi. of

pure 50% nitric acid. ‘ihen solution is complste, add 50 ml. of astandard
AgROgz solution from pipet. Stir well and filter through an asbestos

mat on a perforated porcelain plate, using suetion. Wash filter and

transfer the filtrate back to the beaker in the same manner as when
working with a samle. Titrate the filtrates with standa_rd ¥CNS solu-
%ion, using ferric iron indicator.

The valus of 50 ml. of AglOs; solution in terms of KCNS solution is
found by subtracting the ml. of KCNS solution in titrating the 0.3
gram of NaCl from twice the number of ml. of KCN3 solution used in
titrating the 0.15 gram of NaCl.

DSW 331788
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Total Chlorine in'Aroclors -4 -

This value is checked by titrating 50 ml, of AgNOz solution added to
400 ml, of water and 10 ml. of pure 50% HNOg with KCNS solution., This
titration should agree very closely (% 0,1 ml.) with the value found
from the titration of NaCl. The titration must be made slowly to avoid
drainage error. : . '
Since pure NaCl contains 60.667% C1l by theory, the value of the XCNS
in terms of ohlorine may be found by dividing the weight of chlorine
in the NaCl taken by the ml. of KCN3 equivalent to the silver nitrate
required, . .

Example:

Two 0.3 gran portions of NaCl show KCN3 titrations of 13 11
end 13.13 ml.

Two 0,15 gram portions of NaCl show KUNS titrations of 37.28
'and 37.24 ml,

The KONS equivalent to 50 ml. of AgNOs is then (37.28 + 3?.24)
- 13.12 or 61.4 ml.

By titravion of 50 ml. of AglOy against KCNJ solution, it is found
that 61.36 ml. are required, This asrees within ,04 nl. of the value
obtained from the NaCl titrations. .

The chlorine value of the XKONS is then, .6066 X .3 divided by 6l.4 -
13.12 or -.003770 grams Cl per ml. of KCNS.

The ¢hlorine value'may also be calculsted from the titration of 0.15
gram of NaCl. 0.6066 X .15 divided by 61l.4 -~ 37.26 rives .003770
grams Cl, per ml, of KCNS,

Precautiona

1. The fueion materials have explosive propesrties if handled imp¥oporly;
consequently care must be taken to use safe proportions, t0 secure
a good mixture free of large lumps, and to cronerly seat the cover
of the fuaion cup. The fusion mixture mist be kept away fronm water
or moist air, either of which may ignite the cherge. The fusion
mixture should not be ground to reduce lumps.

2., The mothod as described is not applicable to volatile orgsnic com-
pounds unless precautions are taken to avoid loass of sample during
weighing.

Effect of Variables

1. On account of the high chlorine content of many of the Aroclors and
the small amount of samnle taken, preat accuracy is required in
weighing, transfer, and mixing of the sample., The pipet and buret
for measuring the standard solutions must be very clean to avoid
drainage errors,
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Total chiorine in Aroclors -5 -

2, Tusions which show black carbon denosites on the cover and side
" of the fusion cup may or may not give the full chlorine content,
If a carbon deposgit is found, & second fuslon should be made using
a smaller sample or reducing the amount of sugar in the charsze or .
both, ’

3. The temperature at which the standafd solutions are standardized
should be moted. In case room temperatures vary from this tem-
perature, appropriate volume corrections should be made.

4, The fusion mixture materials should be essentially fres of chlorine,

: T! e chlorine content may be determined by making a blank fusion,
that.1s, without addition of sample, and titrating in the usual way. -
Five ml. of AgNOg may be added instead of 50 ml. portions of AgNOz
solution in like volumes of solution and nitric acid.

References

Beamish: Determination of Orgonic Halogens, Ind. Eng. Chem., 4nal. Ed., 6
352 (1934), :

TAB:em ‘ o, ’
1-29-45 — ' !
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Monsanto Chemical Compeny /v~”/V£;VJ

Anniston Method No. 14-17-48"$".]

SUBTECT: __ Softenine Point of Jolid Aroelors

METHOD: Ball and Ring- .
.s(( M\_ peTr - IQY(W/FMS/W%22'§

This hethod is a modification of the A.9.T.l, standard method of test
for tening point of bituminous materials, seria} designation:

.E 28-%#, Th nethod—4in-thet—the
glggg_gﬁg;guuanxhan_specitied. A two ring suprort is also used in
order that two tests may be made simultaneously.

ST . \ ’ o )
. Apparatus _ . w?éq/ _ *04
The apparutus consists of the P6llowing: (m) Two tasered brass rines,
5/8" inside dia. at bott inside diameter at top and 1/4" deep:
thickness of wall 3/ Ib(b)u(‘l":o steel balls, 3/8" diameter -elghing
3.45 tc 3.55 crams eae¢ (¢) A 800 ml, Griffin low form teaker. (d) A
ring support for the two rings having a brass plate exactlv »ne inch be-
low the plate supporting the ring. (e) 3P fééfﬁfL‘

t1on~#%§§2:fzi:;;%§z?ua%edaiﬂe. . Ce s ASTI Loww— o f¥¢2fk

Preparation of the Sample

The sample shall be melted and stirred thoroughly, avolding overheating
or incoroorating air bubbles in the mass and then voured into the ring

80 a8 to leave a slight excess on cooling. Since the iAroclors shrink
congsiderably on cooling, the rins should be well filled, nearly to over-
flowing. A little of the excess should be drawn over the top of the ring
at several points so as to prevent the cooled Aroclor from dropvinz out
of the ring. .In the same way, the second ring is filled with a standerd
Arocelor of known softening point. The standard :iroclor should have a
softening within at least 10 to 15°0f the Aroclor being tested.

The rings while being filled should rest on a clean can 11d or on &
brass plate which hag been amalpamated to prevent the Aroclor from ad-
hering to it, Tbe Aroclor in the rings should be fully cooled and
hardened before vrocedinz with the tegt,

Procedure

-Add cool solution (employ water for softening point between 0-80¢C,
glycerin for between 80-200°C., mineral oil for above 200°C.) to the
beaker until the surface of the solution ig 2" above the plate holding
the rings when the ring support is susperded in the beaker. FPlace the
rings containing the Aroclor to be tested and the standard Aroclor on
the ring support. Place @ ball on the center of the upper surface of
the Aroclor in each ring. Suspend the thermometer so thut the bottom

of the bulb is level with t?%zﬁii&fiﬁf;fgi ring and juet midway be- /(
tween the two ringa. T ,4/Cx, ““

_1/L~ “W'LB E’“{ DSW 331791
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Softening Point of 350lid AI‘DClCﬂ'B - 2 - !Z g W /évb w

Place beaker end apparatus on a 6—4nch_xnund.hnt_;ud;5 and heatAdt
ch a rate that the temperat re ig ra sed 5°C ea h,minute. A 44V354*’V€7 /
,_J,Y\Joaﬂ‘)v F A AT _.4. 4 n - v Arpe ,.,\,,r,.'
u¥e rodoTd ; thermome “Ehe {nstemt’ the /A rociar

touches the bottom pl:zte is reported es the softening point., The heat-

ing 15 continued until both Aroelors have dropred to the bottom ~late,

o corrections are made for emergemt stem.

Not es
e ——

o 1; The standard Aroclor is run along with the sample under test in
’ - order to compensate for Varistions in rate of he~ting, dilution
. of glycerin, and thermometer variations.

. 2. The softening point of the atandard sample is determined by msking

¢ several determinations using fresh glycerin and carefully cheecking
the rise in temperature of the glycerin so that it is as nesr as
possible to 5°C. per minute.

-~ 3. The glycerin may be used repoatedly for the tests after removal
of the Aroclor.

4. Benzol is used for cleaning the rinss and bells.

‘5, Tater can be used inatead of glycer1n for softening points up to
90°G. ?O°e*

6. For softening points above 160#¢, mell boiled glyocerin should be
used, The usval glycerin is not satisfactory above 125 to 130°C,
i1t botla with loss of water while the temperature remains practi-
cally constant, It is well to have a supnly of hiph-boillng glycerin

on hand to be used only for softening points above 1664C. Qi,

7. Air bubbles on the rings and balls durinz the test should be avoided
" ag far as possible,

8. The rate of rige of* temperature of the glycerin shall be uniform for

pach minute after the firat 3 mimutes of heatings and not averaged
over the period of the test. :

FAB;en
1.313%
Eie‘d by rs
4/ o/4§
Jwt .

Y
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Monsento Chemical Company

Anniston Method No, 14-21-~45

SUBJECT: Determination of Iron in Aroslors

Iron in Avoclors may be determined by extracting a benzol solution of
the Aroclor with dilute hydrochloriec acid until further extractions
show no appreciable iron content. The iron in the combined extracts
is then determined by dichromate titration,

Procedure

Transfer 5 - 10 grams of semple to & clean separatory funnel of about
150 ml. capacity. Add about 50 ml, of benzol and shake until the
sample is in solution, . '

vwhen solution is complete, add 10 ml, of 1l:1 iron-free HC1l and shake
for about 2 minutes. Let stand until separation of the two layers

is complete, then draw off and preserve the acid extract., Add another
10 ml. of 1:1 HC1 and shake again. Draw off the ecid layer and combine
with the firet extraot, Continue until HC1l layer is clear. Determine
the iron by usual dichremate titration method,

FAB:om
1=31-45

~ Copied by rs -
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Monsanto Chemical Company
Anniston Method Ho, 14-24-48

_SUBJECT: Flesh and Flame Points

IBTOD:  Cleveland Open Cup

The flagh and flame points of Aroclor shall be determined in the
Cleveland Open Cup Tester, following the procedure deseribed in ASTU
D 92-33, - .

-

Apparatus

The oup shall be supported by a metal plate 1/4" (.635 cm) in thick-
ness and 6 inches (15.24 cm) in width, The plate shall be of brass,
- cast irom, wrought iron, or steel. In the center of the nlate there

ghall be a plane derression 1/32" (.079 cm) in depth, and of just
sufficient diameter to fit cup. There shall be a ¢ircular opening 2

3/16" {5.50 cm), in diameter, cut thru the plate, centering with the

center of the above mentioned denression., The plate shall be covered
with & sheet of hard asbestos board 1/4" in thickness, and of the same
shape as the metal plate, There shall be cut in the center of the as-
bestos board a cireular hole just fittine the ecup. Heet may be supnlied
from any convenient source. The use of a rasg burner, electric heater, or
alcohol lamp is permitted, but under no circumstances are products of com-
bugbion or free flame allowed to come up around the cup, The source of
heat shall be centered under the opening in the plate and shall be of a_
type that will not »roduce local superheating. If a flame heater is used,
it may be protected from drafts or ezcessive radiation by any suitable
type of shield, that dves not project above the level of the upper surface
of the agbegtos board. The thermometer shall conform to the requirements -
of thermometer No. 8., (%See A3TH table of thermometers).

Procedure

The thermometer shall be suspended or held in a vertical nosition by eny
suitable device, the bottom of the bulb ghall be 1/4 in. (.635 om) from
the bottom of the oup, and above a point half way between the center and
back of the cup. The cup shall be filled with oil to be tested in such
a manner that the top of the meniscus is exactly at the filling line at
room temporature. The surface of the oil shall be free from bubbles,
There shall be no oil above the filling, line or outside of apparatus,
The test flame shall be approximately 5/32" (.397 em) in diameter.

The tegt flame shall be applied as the temperature read on the thsrmo-
meter reaches each succesgive S5°F mark. The flame shall pass in a straight
line, (or on the circumference of a clrcle having a radius of at least 6
inches.) across the center of the cup and at right angles to the diameter
passing thru the thermomster. The test flame shall, while passing across
the surface of the oil, be in the plane of the upver edge of the cup.

The time for the passare of the test flame across the cuv shall be apiroxi-
mately 1 second.

DSW 331794
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Flash and Flame Points -2 -

The oil shall be heated at & rate not exceedin® 30°F per minute tem-
rerature rise till a point.is reached apnroximately 100°F below the
‘probable flash point of the oil. Thereafter the rate of heating shall
be decreased and for at least the last 50¢F before the flssh point is
reached the rute shall be not less than 9°F. or more than 11°F per
minute. :

\
The flash point shall be taken as the temperature read on the thermo-
meter when a flash apiears at any noint on the surface of the oil.
The true flash must not be confused with a bluish halo which sometimes
surrounds the test flame.

After determining the flash point, the hezting shall be continued at -

the specified rate of 9°F to 1ll°F per minute, and application of the test flame
ghall be made at the specifled intervals until the oil isnites and con-

tinues to burn for a period of at least five seconds. The method of
application of the fleme shall be the same as for flash point. The tem~-
perature read at the time of the flame application, which causes burning |

for a period of five seconda or more, shall be recorﬁed ag the fiame

point. :

The flash point apd flame point tests shall be made in a room or com-
partment free from air drafis. The operztor shall avoid breathing
over the surface of the oil. It is desirable that the room or compart-
ment may be darkened sufficiently 80 that the flash may be readily dia-
cernible. .

Note e

Aroclors 1248, 1254, 1260, and hisher chlorinated Aroclors do not have
a distinet flash or flame poinmt below their boiling temperatures.

FAB:cm
1-26-45 ¢
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MONSANTO CHIMICAL COMPANY
Anniston, Algbama

Analytical Léboratory

Anniston lethod Number 14452
Test Method: Viscosity — Saybolt Universal
Reference: Method No. 11,43352 WGK GM 25

1. Take a scrupulously ¢lean, dry 60 ml. viscosity receiving flask
from the oven and allow it to0 cool to room temperature while the
viscosimeter is being cleaned. (Use only receiving flasks which
hav§ been stendardized and found to be within + 0,05 ml, of €0.00
ml. '

_2. Clean the viscosimeter tube as follows:

A. Insert the cork, which shoﬁld be clean and in good condition,
in place in the bottom of the tube,

B. Carefully pour enough benzene into the tube so that the
latter is filled snd the liquid overflows ihto the gallery.
Do not allow any benzene to spill down into the oil bath,
as the vepors will affect later viscosities. Caution: .
Vhile using benzene for cleaning the viscosimeter, be sure
all circuits of the instrument are turned off, :

C. Using a thermometer fitted with a holder to prevent it
touching the Lottom of the tube, stir the mixturs well so
that any adhering materiel 1s dissolved. Be sure the
entire inner surfece of the tube and gallery is wet,

Pull the cork to drain the tube. liith a ¢lean withdrawal
tube draw the excess liquid from the gallery and discharge
it directly into a besker — not into the viscosity tube,

D. Repeat steps A. —C. inclusive.

E. Permit the viscosimeter tube to drain and dry. ABSOLUTLLY
DO NOT INTRODUCE A CLOTH OR KLEZNEX INTO THE TUBE OR
GALLERY ¥FOR BLOTTING UP RESIDUAL LIJUID.

F. Flush ca, 80 ml. of the well-shaken {and heated if needed
to insure fluidity) sample to be tested through the
apparatus and follow step C. above.

G. Drain this out, and sgain flush with s fresh portion of.
sample to make certein any last drops of previous mgterial
have been rinsed out. .

H. Shine a pen—light up through the orifice while looking
down into the tube., The orifice should be free of fibers
or any other obstruction. If these are present, they
should be removed by flushing with sample only, not by use
of wires. If flushing with sample fails, inform the super—
Visor. .
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ADDITIONAL PRECAUTIONS:

A. See that the bath oil, when hot, is not less then 1/4%
above the level of the overflow rim of the gallery of
the tube,

B. The bath o0il should be a grade of light—colored mineral
0il which has a viscosity of 40 + § Saybolt seconds at
210°F and should be replaced when it displays a definite
darkened color. ’

C. For viscosities to be run at 100°F, the bath oil temper—
ature shall not exceed 100,25°F (+ 0,05°F for 10 Min,),
For viscositites determined at 130°F, the bath témperatire
shell not exceed 130,50¢F. (+ 0.05°F for 10 Min.). For
viscosities determined at 210¢F, the bath shall not ex-
ceed 212,0°F (+ 0.10°F for 10 Min.).

D. Use only thermometers standaerdized to the nearest 0.0.°F
ageinst a National Bureau of Standards thermometer.

E. Use only the stopwatch provided for timing purposes, which
should be accurate to within O.1l per cent when tested
over a 60 minute period. Electricel timers mist not be used
unless the gvailable power source is known to be of
sufficiently accurate frequency. The stopwatch musi be .,
left in the holder provided, since veriations in its
position can cause error.

F. Never use the plunger, commenly provided, for cleaning
the instument and never expose the viacosimeter to a
draft during a determination.

3. Blot the cork dry with a lint—free cloth and insert it in the

tube, Pour ca, 150 ml., of sample into & scrupulously clean
beaker which has been rinsed with semple, and heat the contents
to not over 7°F hotter than the temperature of test. Do not use

a sample which has overheated, even if it is then cooled to with—
in the prescribed range.

4, Pour enough heated sample into the tube that it ceases to over—
flow into gallery. All samples must be strained through the
100 mesh soreen which has been carefully flushed with sample.

D Stir the sample with the standardized thermometer (with ettach—
ed holder) until its temperature has remained constant within
+ 0,02°F of the desired temperature for one full minute {(with
constant stirring).

NOTE: Stirring is a very critical point, especially in the cese of
more viscous liquids such as iroclor 1260. Use the exact technique

"described as follaws:
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Stir the sample with the thermometer, continuously in the
same direction, at a measured rate of three revolutions

per second. Alternately sweep the thermometer aguinst the
walls of the tube far five revolutions and then atir 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 tle walls of the tube,
three revolutions at the center, five at the walls, three

at the center and so on for the one—minute period specified.

Regulate the temperature of the sample while stirring, by adjusting
the oil bath until the desired reading holds constaent within

+ 0,02°F throughout the required interval. Do not stir by moving
the thermometer up and down unless you desire to cool the sumple,
and under no ¢ircumstances stir in this manner during the one—
minute timed interval.

6., Remove the surplus sample from the gallery, with the scrupu—
lously clean withdrawel tube which is inserted at one point
in the gallery without touching the over—flow rim, and which
removes sufficient sample that the e level Of sample in the
gallsry is below the level of sample in the 0il tube proper.
Do not rotate the withdrewal tube around the gallery.

7. Place the receiving flask in position so that the stream of
oil from the outlet tubse strikes the neck of the flask.

8. Snap the cork from its position, and at the same instant start
the stopwatch.

9, Stop the stopwatch at the same instant that the bottom of the
meniscus of the sample resches the mark on the neck of the
receliving flask.

- 10, Examine the end of the cork to see if it has become moistened

with sample. This would denote an incomplete seal and a pre—
mature seepage of sample through the orifice which would
produce erroneous results.

The time in seconds, after applying the proper calibration corrsction
of the tube is 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.
Referance: 4STN D-88—44

OPERATION OF THE TaG VISCOSIMUTER

The viscosimeter is heeting when the lamp is off. Do not go away
and leave the "quick heat" on. The “Juick 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
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0 minutes to come to temperature equilibrium befare meking a test.
This will allow the metal parts of the viscosimeter to come to
temperature equilibrium with the bath. Note: Every now and then,
trouble will be found in getting the bath to hold the proper
temperature, ‘
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Monsanto Chemical Company
Anniston MNethod No, 14-31-48

SUBJECT: Distillation Rance of Liguid Aroclors

LTHOD ¢ A.5.T.M, D=-20 with Modifications

The apparatua, consisting of flask, condenser tube, shield, and ther-
mometer, 18 exactly the same as described under A,.S.T.M, test D-20

L

"Distillation of Bituminous Materials suitable for Road Treatment™,Z < ¢ =T

‘y -

"Attach a 6 inch auxiliary thermometer (O - 150°C.) to distillation =

thermometer. Place bulb half way between top of cork and probable ¢’
averages of distillation range. Cover both thermometers with a 3/4"
diameter glass tube to insure & uniform temperature correction for

the exposed sten, barometric rressure and thermometer error,

" The procedure is ch'aneed only to the extent that thermometer readin~s

are teken when specified percentapes {usually 10, 50, and 90%) of
Aroclor have been distilled instezd of followinn the A.3.T.k. proce-

dure of welghing the distillate between specified thermometer readings,

e

In testing liquid Aroclors, 100 gms. of sample are vieighed into the
distilling flask and distillate received in a tered flasgk or beaker
resting on pan of a Torsion balance with 100 gram scale,

Proceduro

elgh out 100 grams of sample into the distilling flask. Assemble
apparatus ag described under A.5.T.M. D-20, 9/ Insert thermomster
(A.3.7.M. high distilling O - 400°C,) th 'eork 1a the neok of the
flask so that the-top of the buld is level with the lowest point of-
-juncturd-of thetubulature and-neck-of -the flask.- Apply heat to the
flask supported on two sheets of 20 mesh wire gauze so that the first
drop comes over in from 5 to 15 minutes. ,

Conduct distillation at rate of 50 to 70 drops per mimte. Collect,

distillate in & 250 ml. beaker tared on a balance. Take temperature

feeéiw,a&t«lm—% —Wﬂo’i‘,‘ﬁ% 60“3, %4—99,;—,-904,

-93,0,*95 -96%,-97%, and drys

Corrections for emorgent stem and pressure are applied to the thermo-
meter readings 1f required. Take correction réaldinpgs at first drop;—
307, 50%, m,féi{d' "di*y. Report the temperatures to the nearest 1°C.

Example: ( xnosad sten in derrees) X ({emperature difference in derf,r'ees)
.000158 = de{;t?ées stem ;!orrection -/‘1‘1 The exposed stem is read from
e top Hf the odrk. The temperature’ ‘41fterence is the reading of the

themometer minus the temperature of the auxiliary thermometer.

N
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Distillation Rance of Liquid Aroclors -2 =

0.00012 T‘b 4ap = barometric correction ;,‘1‘2 Tb = rormal boiling point
in él/g,rees absolute; & F = cham’e 111}1:assure from 760 rm. Hed \\

The’ oorrectio/n/is added if baro eter is below noxki and subtracted
if the barometer 48 aboyé normal.~{MacDoupall - "'I'he:modynamics and
Chemistry™ pp. 113). _Corrected Temperature = Observed temperature +

T]_"TEOf-

JAtBI cm
1-29=-45
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Monsanto Chemical Company
Anniston Method No. 14-32-48

SUBJTICT: Evaporation Test of Liouid Aroclors

METHOD: 6 Houfs Heasting at 100C. ASTH D6-39T -~ Iodified

Procedure

veigh on a rough balance about 50 grams (7 .5 gm.) of the well mixed
Aroclor into am accurately tared tin box, 55 rmm, dia. X 35 mn. deep
(3 oz. Gill-styls ointment box, deep pattern), Fisher #1-820. Let
stand until box and sample are -t room temperature, then weigh accu=-
rately. : :

Place the box in a ventilated convection oven maintained at 100°C.

X 1 for 6 hours. Kemove, ¢ool in desiccator to .room temperature and

accurately reweigh. From the loss in weight calculate the evaporation _
in per cent. Report to second decimal place only, :
Notes

i. Be éure-box is at room temperature whegever exact welsht is taken,

2, The oven should not contain other Sampies which_might interfers
with evaporation. Co

3. Becauge the evaporation lossg is sensitive to terperature, the air
" bath must be closely maintained at 100°C.

FAB:cm
1-29-45
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Monsanto Cheﬁical'Company
Anniston Method No. 14;34—48

. SUBJECT:_Refractive Index of Liguid Aroclors

METHOD ¢ Abbe Refractometer

Rafractive Index

The refractive index of any medium is defined as the ratio of the ve-
locity of 1light in air to the velocity of lisht in that medium. It

is measured by the ratio of the sine of the incident angle to the sine
of the angle of refraction., The denser the medium, the ~reater is the
refraction toward the normal (higher refractive index). Because the
refractive index is characteristic of each substance it is useful in
identifying liquids end verifying their purity, in determining the mo-~
lecular structure of organic compounds, and in some quantitative analy-
sen of mixtures. As applied to Arocldr testing refractive index pro-~
vides a verifieation of composition and purity.

Apparatus

Abbe Refraotometer with accessories, Bausch and Lomb, Cat. #2550, Sertal
No, 377. Calibrated to read directly in terms of refractive index of
the D lins (sodium) at a temperature of 20°C.

Procedure

Operators should be familiar with the Bausch end Lomb "Direce¢tions for
Use"” and practice the manipulation as there described before attempting
determinations on Aroclor. The abridged directions below provide a
working outline but at the expense of omission of essential explesnatory
details which are contained in the B. and L. directions.

Sorew thermometer into its socket in water jacket of upper vorism. Ovpen
prisms and check their condition. Clean if they are soilsd, streaked,

or spotted. With lower fixed priam horizontal, place on it 2 or 3 drops
of the Aroclor from a stirring rod - suffic1ent to £111 the spaces be-
tween priams when clamped together. Close prisms and lock with lock nut.

Adjust the instrument and mirror to reflect white light into the refrae~
tometer. No spots on air pockets should be visible. Connect water jacket
to source of constant tempsrature water, usually the tap, and pass water
until the thermometer has been constant to 0.2°C. for at least 5 minutes
at 25°C. The Aroclors flow sore easily at 25°C., hence the cholice of
this temperature. ) ¢

With prisms flluminated, rotate the prisms by means of the index arms
until the border of the light and derk fields passes exaoctly thru the

intersection of the cross hairs. If the border line is frinred with
color, rotate the compensator until the color disappears. ;f the boun-
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Refractive Index of Liquid Aroclors - 2 - )

dary is not sharp, edjust mirror until a distinet half shadow is ob=-
tained, If the line or the cross hsirs are blurred, adjust eyeniece
until a good focus is obtained. Securs final fine adjustment by means
~ of the slow motion screw. ' ’

Read the refractive index, estimating to the fourth decimal nlace.

If the temperature of the water jacket is other than 25°C., correct

to 25° by use of the correction factor, + 0.00044 per *C. 1This factor
is applicabdble only to Aroclors 1248, 1254 1260, and 1262. It vas
found by careful measurement on each Aroclor thru the range 10°* to BO*C,
The correction is subtracted when the working temperature is below 25°C,
and added when above 25°C.

anmple- If the refractive index is found to be 1. 6432 at 15°C,, the
index corrected to 25°C. is 1.6422 - (10 X .00024) = 1.6578

Care and Calibration of Inatrument

Immediately after use, clean the prisms with swadbs of pure cotton
dipped in benzol, finally wiping dry with a soft eloth, The »nrisms,
especially the upper one, tarnish and scratch easily. Consequently
great care must be taken in ¢leaninz. Before use the vorisms should
always be inspected and recleaned if necessary. 'hen not in use, the
refractometer should be kept in its closed case. o

For practice or for checking erformance, distilled water 1s useful.
ater has a refractive index of 1.3330 at 20°C,, with temperature co-
efficient of 0,0001. A test piece of svecial mlass of known refractive
index is suvpplied with the instrument for calibration and adjustment if
_necessary of the nosition of the index arm,

Refractive Index of Aroclors - Typical

Careful measurements at 25°c have given the followinp typical values
for Aroclors,

4roclor 1248 -1.6295
Aroclor 1254 1.6376
Aroclor 1260 1.6460
Aroclor 1262 1.6482

Subgtant ial departures (over 0.0010) from these values should be in-
vestigated immediately as they - if correct - indicate substantial
error in the composition of the Aroclor or contamination with other
materials. \ .

FABicm
1-27-45
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Monsanto Chemical Company
Anniston Method No. 14-35-48

SUBJECT: Resistivity of Liquid Aroclors

METHOD ¢ Aeglstance lleasurements between Conductors

Agnaratus

Hegohm Bridece: General Radio Company Type 544B, AC operated ~ 500 volts,
serial No. 171, ' This is a direct-current ‘heatstone bridgse for measuring
high resistances, bridse balance beins obtained thru use of a vacuum tube
‘voltmeter. Range: 0.1 megohm to 10,000 megohms, covered by a dial and
S5-pogition multiplier switech, A resistance of 1,000,000 megohms can be
detected., . ) - .

Test Eleotrodes: Two concentric nickel cylinders (or brass, nickel

plated) with feet. Obtained from Censral Llectric Company. The inner
electrode has outside dismeter of 2.8" and heicht of 3.,25", with area

of 184 sq. em. The outer electrode hzs inside diameter of 3" and like
heizht of 3.25", with area of 198 sq. cm. The distance between electrodes
is thersfore 0.1 inch or 0.254 cm. By theory the electrode constant, area/
length, is 191/0.254 or 752 where 191 is the averase area. In practice

the cell constant supnlied by General Fleetric Company is used. For the |/
electrodes now in use, the cell eonstant was given as 815. He~

Glass Plate: Pyrex, about 3-1/2" diameter with concentric erooves to
~ assist in spacing the electrodes. Obtained from General Electric Company.

Oven: Cenco-DeKhotensky dryins oven with two holes in back wall for por-
_ éalain tubes for lead wires. Holes must avoid oven hezatins elements
which occupy 2" paths vertically and horizontally intersecting at the
center of the circular wall, ’

‘Lead “'ires: Provide 300 ohm Amphenol twin conductor cable to connect

the electrodes in oven to the nosts of the brid~e., The nortions exnosed .
to oven temperature are bared and then covered with norcelain beads,
Provide also a flexible lead to sround the bridre to a water pipe. Clean
the leads, beads, and porcelain tubes veriodically. ,

. Assembly of Test Cell

The grooved glass dlate is nlaced in an 800 cc. beaker. The clean elec-
trodes are placed in the grooves of the slass nlate with the connector
posts directly opposite in order to give the widest poasible gnacing to
reduce surface conductivity. The cylinders should be very close o
equidistant, The apparatus should be dried for 2 hours at 100°C. bvefore
use,

Heat the sample to be tested to about 110°C. omn a hot nlate and pour
into the eleoctrode assembly until the level of the liguid 1s 1/4 to
1/2" above the electrodes. Care mat be ised to make sire that the = -

DSW 331805
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SUBJSECT: Xesistivity of Liquid tvoclopg - Page &,

e i rem.

METHOD: Resisztance Ifusure"mntc betwcsn Conduntors

1ip of the container, from which the iiqpid is poured, is clean, Tilt
the beaker in such manpexr that all air bubbles in the Aronlor will rise
to the ﬁurfaoe,

Air eool to 10%-104°C, then without removinz thermometer, tramsfeor to

the oven which is maintained at 100¢C, and conneet the glectrofes %o ) -
the two flexible wires which lead to the megohm bridre. “Then the

Aroecler comes to temperature (100°C ), remove thermoreter, check coa-

terinp of electrodes and proceue to measure,...ents°

NMeasuremsnt with Megohm Bridpe

Connect the two legd wires to the mesohm bridre with the lead from the
outer electrode %o the LOT unkuorm post of the bridge; the inner eles- .
rode to the "+" unknown nost. Conneet the "RCUND post on the Jefld
side to a water pipe. Swing the spring comnector, pivoted on the #3"
post, to the L0 nost. Coamnsot the attschment cord %o the 110 V puser
s1pply.

‘Ii%h the ArToclor at 10CeC., turn the comtrol krob (CTESKwuLJ Flest
to the CHDCK position. Thros 2ll 3 switechesg at the resr of the Paunsl 3
(N, After 2 minutes brins the galvanometexr polnter to zero by meauns of
the ZERC ADJUST kmob. .

Then %urrn the control knodb to CHiRGE for one minute. Turn the mob %c

OPERATE and Peturn the ralvanomster pointer to zero by adjustment of

the MJLTIPLY BY switch ard the megohm dial, Read after one minute, Fe-
peat the CHARGE and QPERATE positions for verificstion.

The Tesistividy of ths Aroclor is the produet of the "mltiply by"
reading times thz dial reading tirmes the electrode constant, Report in
units of 10° ohm em, rounded off to two significant fipures,

Exampie:

vlultiply by" resding: 100 .
" Kegohm dlal reading 5.4 meg, ohmg
Electrode Constant _ Bl em

Resistivity = 100 X 6.4 ¥ 815 .
. a 4,4 X 10% mag,. ohr cm
: ’ = 440 X 10° ohm cm :

Valuee for resisbivity are qualified by desismation of temmwsraturs a0
voltags. Thess are 100°C. znd 500 volts for the test shove. Like con-
ditions are used at Plant B,

psSw 331806
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SUBJTECT: Resistizéﬁy_@f Liquid Aroclers - Poge 3

ITTHOD:  Resistance easurements betwesn Cornductors

s

Carc of Apparatus

The "Operating Instructions®™, General Radic Form 458-B, which accompany
the megohm bridre, recite details of installation; messurements, uses,
and comstruction, illustrated by firures and civcuit snd wirines diasrams.
No attempt is made to reproduce such information here. The operator
should acguaint himself with the contents of the 3.R. monual and refer
to it for maointenance of tubes and parts. “"hen not in uge the mesohnm
bridge should be clesed and stored in cabinet.

-Cleaning Electrbdes*'=

After the measurements are made the electrodes ere removed from the
tested liquid, and allowed to drain until the liguid stops runnine from
the electrodes. Thile still hot they are nlaced in & beaker filled with
benzene under a well venileted hood and allowed to cool. “then conl, the
electrodes are removed from the benzeme and scrubbed with powdered tri-
sodium phosphate end @ benzene carbontetrachloride mixture (50-50 by
volume). Thig scrubblnz can be done with either. a brugh or the hands,
The electirodes are then ringed with acetone, follored by $an wmher and
then distilled water. The elesireides should not be touched by the hands
after the acetone wadh, sAfter final rinsing the electrodes arg U’duﬁ&
in an oven at 120%C. for one hour opr until thsy are used again,

The glags gpacer plates ars cleansd and handled in the same manper as

- the electrodes except that they are wrapped in lense paper before being
placed in the oven.

Calibratioa

For a rouch check on the condition of the bridsge, one or more cariridge-

type resistances of kmown approximate value should be kept on hand fo“
periodic or emergency verification of the meter itself.

T3
8,/3/48
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Monsanto Chemical Company

Anniston Method No, 14~56~52

METHOD: Cleaning Dielectric Testing Cclls

The following method is currently in use in Mynsanto laboratories; for
cells for the dielectrio testing of Aroolors, particularly the GE resis—
tivity cells. All steps up to (7) are performed with the ¢9ll) gssembled
and in the beaker used in tests.

(1) Drein cell while hot.
(2) F11l with hot trichlorobenzene {TCB); heat for 10~15 minutes.

(3) Dlscerd TCB from (2), £111 with unheated TCB; let stand a fow minutes,
drain.

(4) Rinse at least twice with methanol, end twice with tap water.

(5) F111 with hot 10 to 12% trisodium phosphate (TSP) solution, heat for
1015 minutes, drain. i

(6) Rinse thoroughly with tep water. ,
|
" (7) Disacsemble the cell, rinse the members thoroughly with dletilled watsr.
Dry at 120-130°C. for at least one hour,

(8) If oell is left in oven over 8 hours, it must be reolaaned immedlately
before use.- .

NOTES

The TSP solution should be.heated to about 100°, The TCB should be hested
%0 about 100 to 140°,

' ¢
Hot TCB is necessary to cut Aroclor 1260, Other solvents, e.g., benzene
can be used on lower Aroclors. These suffer the handicap of flamability
and lower boiling point.

The Becond £i11ing of TCB, from (3), may be saved for re—use in (2), provided
the sample in the previous test was not too badly contaminated.

The TSP solution should be mads up frssh about every two days if in continuous
use,

If a thermomster is to be used in stirring the Aroclor while heating, it shoul
be cleaned by the method outlined above.

Daveloped by: 7 DSW 331808
R. J. Good
9/24/52
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Monsanto Chemical Company
Anniston Method No. 14-36-48

SUBJECT: Dielectric Constant of Liquid Aroclor

METHOR: Measgured at 100°C. and 1000 eycles

Scope !

This method applies to mineral oils and oil substituto used for insu-
lating purvoses. ,

Apparatus . B
Capaeitance Bridce General Radio Co., Type 716-AM k//"'
Cathode Ray Null Detector General Radio Co., Type 707-A *
Oscillator General Radio Co., Type 606-A &
Constant Temperature Oven _ Cenco—DeKhotinsky #95050*’4
—Vaaizhls fir-CoEnser—————e—=-Gtneral-Rad TR =t 2 o
1500 cc. Pyrex Beaksr
Proecedure
Electrode and beaker rmst be cleaned as directed under "Cleaning nnpaw . - .
ratusg for Dielectric Constant", and be at 100°C Gartral > R X
ﬁj Ao 4’ (il L"—‘
Heat Aroolor in the €ss=to 105¢C Pour over electrode until-plateg and
~ceramio-insulation are covered. ~leads:” (Stir with thermometer

‘outside oven until temperature reaches 1019); place—in oven-vhich-has-been

carefully—edjusted-to_100°C., At the time Sample is ‘placed in oven its
temperature ghould not have fallen below 90°C.

Connect leads to capacitance bridge, observing that the lead from insu-
lated aide of condenser goes to insuleted terminal on hridge. Balanoe.
bridge carefully asccording to direction under "Balancing Capacitance
Bridee", Until Aroclor and oven iemperatures have become identical the
bridge balance will constantly shift, After oven temperature reaches
100°C,, maintain bridge balance until no promounced shift is evident.
Record resding of capacitance soale milt iplied by multiplier setting.

Dieleetric COnstant a Capacitance in Aroclor at 100°C,
Capacitance in air at 100¢C.

Balanoing Capaoitance Bridpe

Condensed procedure. Operator should read operating instruction for
Null Detector for complete details.

1. Connect to power supply leads to oscillator and null detector.
Ground the oseillator.

2. Turn on oscillator by pushing 5000 ohm, 10 mltiplier, 100 cycle
frequency buttons. Adjust harmonie control until oscillation begins -

as shown by closing of gector in cethode ray tubse. -

STLCOPCB4078384



P& RAz] #2
Dielsctric Constant of Liould Aroclor - Test 14~326-~48

S 7/
,,)/17‘/11""“‘ s .

3, On null detector turn brillisnee knob to extreme left/ the
focus knod to extreme right, gain econtrol to extreme left, sweep
anplitude st mid-scals uosition the sweep frequency ewltch on line
side,

4. Turn on power switch, lighting pilot 1light,

5, Tait firteen seconds turn brilliance xnob to extrems riphtnﬁ f-w“f

FArsat }’f/';'- T

-

. 6. Adjust focus and brilliance knobs until sharp fine lineo

7. Connect external terminals on detector to output terminals
on oscillator., Switeh swsep frequency to external side.

» 8. Connesct deéector terminals of bridsze to imnut terminals of
detector, teking carse that the black wire (szround wire) of the lead
goss to grounded terminal on both ends of lead. '

o, Set sain controel at mid-scale and selectivity to extreme left.
Turn sweap amplitude to extreme left, ovteinineg vertical line. ith

10, With turning control knob obtain the maximum lEﬁpth of thls T
line, kecping it always unéer l/4.inch with zain knob. \) ~

«/’./ ‘. AR ; b=
o L
e [ !

- 11. Set sweep amplitude to extreme left. o A;lm;.45:~'4‘>'f-;

12, Set pain control to mive vertical straight liis of ahout 3/8
inch.

13. Balance brides by =djustine power factor and sapacitance
dials until only a dot remains on the scieen vhan the pain control
is at extreme risht.

14, Set sweep amplitude beyond mid-point, -and slightly displace
the power~factor dlal to obtain a tilted elipse.

15° Ad just phase control until this ellipse cloees 1nto a etrainht
line inclined to the horlwontal

16. Bring power-factor dial back to balance pogsition, which should
restore the horizontal straight line. Displace this control the same
amount in the opposite direction. This should again tilt the strajipcht
line but in the opposite direction. Agjust phase control until there
i8 no tendency for this linms to open up when it is swung 30 degreas
Tfrom horizontal in both directions,

17. Throughout these ad justments the other bridge control (the

DSW 331810

STLCOPCB4078385



Page 3 _
Dielectric Constant of Licuid Aroclor - Test 14-36-48

capacitance Dial) must be in halance position. If the ellipse rrad-
ually opeiis when the linas is horizontal 1t may be brou~ht back to

the line ezain by makins slight clanges in this control. If confusion
results, balance both controls asain ms in (13) end repeat the suc-
ceading edjustments,

This is the position of bridge balance: An alter@tion of the
power-factor control will tilt the line which does not open apnrecia-
ble thru an engie of 30° to the horizontal both ways; an alterztion
of the capacitance dial opens the ellipas but does not change the
inelination of the major axis. :

The apparatus may be left ir this balanced condition, turned off
- by switching off first the brillisnce knchb of the detsctor, thea the
power switch, then turning off the oscillator.

For succesgive msasurements the controls are not changed, the
apparatue left in adjustment. Then the followins steps define the
procedure : ‘

-1, Connect all leads as previously directed includins that from
null detector to bridpe.

2, Turn on oscillator by nushing 100 cycle frequency button.

2. Turn on null detector, wait 15 seconds then turn on cathode
rgy tube, Turn sweep anplitude to cxtreme left andé adjust brilliance
to obtain a fine vertical line on screen.

4, Brins this line to & dot by adjustin~ the two bridse controls,
Initial adjustment 1s facilitated by having "Gain"™ control to left.
- Y¥hen final adjustment is obtained this knob must be at extrems right.

5. This dot remaining unchanged shows condition of brid~e balance.

Cleaning Apparatus for Dielectri;'conatant

.The condenser is removed from the tested dielectric and allowed
to drain while st 111 in the oven at 100°C. The condenser is then plated,
while still hot, in a beaker of benzene under a well ventilated hood
end allowed %o coocl, It is ther thorouzhly washed with powdered tri-
sojium phosphate and a2 50-50 mixture of benzene and carbon tetrachloride
followed by an acetone rinse. The operator should be very careful not to
touch the metal plates of the condenser .after this point. The condenser
is then rinsed thorouchly with tap water followed by distilled water and
dried on a clean paper in an oven at 120°C for at least .one hour or until
it 1s sgain used. '

b 3/1/48
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Monsanto Chemical Conpany
Anniston Hethod No, 14-42-48

FBITCT: Aeid Number of Iiguid Aroclors

MZTHOD:__ Titration with Alkall using Fhenol Red

30020 B ’

The Acid Number is the weight in millirsrams of sodium hydroxide re-
quired to neutralize one gram of Aroclor to pH 7.6, It thus includes
any hydrochloric acid, ferric chloride, and other inorgsnic or orsanic
constituents having acid characteristics. It corresnonds to the Neu-
tralization Number of ASTIL Designation D188 excent that the latter is

expressed in terms of KOH instead of NaOH and has a somewhat higher
( phenolphthalein) end voint,

Procedure

To 100 ml. of adjusted (pH 7.6) solvent containing indicator slowly

add 0.1 ¥ NaOH dropwise until the color corresnonds avnroximately to

-pil 7.6 when compared zgainst a suitable reference solution, Readjust

if necessary to maintain pH 7.6, Add 50 grame {¥ 1 g.) of Liquid

Avoclor and mix well. Titrate from micro buret with 0,01 N NaOH until

the original red color of the solvent is restored. A portion of solvent
in a pimilar container is & useful reference in determinin~ the end point.
The mateh is governsd by egtimation of the intensity of red becauge the
hue is not exactly reproduced on account of the yellow eolor introduced

by the Aroclor, 1 ml. of 0.01 N NeOd =~ 0.4 lipn, NaCH, Calculate in terms
of Mem. NaCH per gm. of sample. Report to 4 decimal nlaces. ‘

ml, of 0.01 N NaOH X 0.4 Mem, NaOH/gnm.
g. of sanple

Example: If titration is 0.08 ml. for 50 g, of Aroclor, the Acid Number
is 0,08 X 0.,4/50 = 0.00064 ligm. NaOH/gm. Report as 0.0006.

Solutions Required

Solvent: 1iix 600 ml. of benzol, 200 ml. of 3-A aleochol and 200 ml. of
acetone., Add 5 ml. of 0.2 phenol red solution.

Phenol Red Solution, 0.2%: To 0.1 zm, of dry indicator in a small.
beaker add exactly 2.0 ml. of 0.1409 N NaOH. 5tir to dissolve and
dilute with 3-A aleohol to 50 ml.

Reference Buffer pill 7,6: Dissolve 0.41 g. Nall;PO4 end 0.59 gm. NayHPO,
(voth anhydrous) in 100 ml. of water. Add 0.5 ml. of 0.2,. phenol red.
solution is used for reference in adjustine the solvent if Lal'otte pH
7.6 color standard is not available.

/ Dsw 33184,
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Acid Number of Liquid Aroclors - 2 -

Standard 0,01 N NaOH: 5 ml. of .5 N NaOH $to 250 ml. vol. of 3-A al-
oohol, Protect at all times from atmosvheric CO,,

Note

By using 250 ml. aoe‘t;one in solvent ingtead of 200 ml. a 100 gm.
sampls of 1254 may be taken for analysis, '

FAB:om
1-30--45

Copied by ra
4/23/48
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" Monsanto Chemical Compeany
Anniston Method No, 14-43-48

SOBYICP: Color of Aroclor on N.P.i. Scale

ICCTHOD ¢ Hellige Pocket Comvarator

Scope ' .

The method is applicable to Aroclors 4465 5460 or others having N.P.A.
oolora in the range 1 to 5. _

Prqcedure

warm the Aroelor is necessary to obtaim pouring consiastency. Fill the
test cup of the Hellige Pocket Comparator, Iodel 605, with Aroelor, insert
cup in the comparator, and compare against the color disc (No. 620¢-50,
Lubricating 0ils and Petrolatum) which has N,P.A. colors from 1 to § in
one-half steps. Report color to nearest 1/4. Clean the test cup with

a mixture of CCly and benzol, with final rinse of benzol.

ASTH eolor numbers coincide with National Petroleum Association eolor
number (1915). The relation of the N,P.i. color numbers to other color
gcales is tabulated balow:

Union
NPA Color ' Petro-~  ASTH Lovibond Analysis
- Noms - o leun Color Red @ Yellow .Blue
- {1915) - - NPA Names Co, . Nos, 200 510 - 1180
1/4 _ - - - - 0.6 -
1/2 - - - - 1.1 - !
3/4 - : - - - 1.7 -
1 Lily white - G 1 0.12 2.4 -
1-1/2  Cream wlite H 1.5 0.60 8.0 -
2 Extra pale . I 2 2.5 26,0 -
2-1/2 Extra lemon pale J 2.5 4.6 27.0 -
% - Lemon pele K - 3 6.9 22.0 -
3 -1/2 Lxtra orange. L 3.5 9.4 45.0 -
4 Orange pale M 4 14,0 50.0 - 499
4-1/2 " Pale N 4.5 21,0 56.0 55
S Light Red o] 5 35.0 ° 93,0 -
8 Dark Red P 6 60.0 - 60.0 55
7 Claret Red “ 7 60.0 106.,0 . 1.80
8 - R 8 166.0 64.0 -
FiB:em
1-26-45 }
Copled by rs
4/27/48
3181 A
psW 3
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Honsanto Chemical Company
Anniston Method No., 14-44-48

SUBJECT: Color of "Jater hite" Aroclors

METIIOD ; GOMparison apgainst AP H,A, Scale ' /

. 3cope

The method is applicahlé to Aroclors 1254, 1260, or others having color
less than N, P.A. # ("uater :hite").

AP oHoA . Standards

These color standards are acid solutions of potassium chloroplatinate
and cobaltous chloride. The unit of color is that produced by 1 mg. of
platinum per liter. The ratio of cobalt to pletinum may be varied if
necessary to match the lme. Because the hue of Aroclor 1254 and 1260
seams best matched without ‘cobalt, this has been omitted in the prepara-
tion described,

Dissolve 1.245 g. of potagsium chloroplatinate (KéPtCIG) containing 0.5 g.
of platinum in water with 100 ml. of comcentrated hydrochloric acid, end
dilute t0 1 liter with distilled water. This solution has a color of 500,

Prepare standards from 10 to 100 in steps of 10 by diluting 1, 2, 3 ml. ete,
of the above solution with distilled water to 50 ml. in standard high form
Nessler tubes. Proteet the tubes from evaporation.

Refer to page 13 of fstandard Methods for the Examination of ‘ater and
Sewage" eighth edition (1936) for details of standards containing ecobalt,
Published by American Public Health Association, 1790 Broadway, New York.

Procedurs

Fill a matching Nessler tube with Aroelor to a height equal to» that in the
standard tubes., Compare with standards by looking vertically downward
through the tubes upon & white or mirrored surface placed at such an angle
that 1ight is reflected upward through the column of ‘1qu1d A color tube
support (Fisher #7-065, S0 ml.) is convenient.

Inagmuch as the proportions of the standard color solution in the compari-
son tubes are such as to represent an sliguot part of a liter, the readings
are direct as parts per million. Colors up to 100 are recorded to the
nearest 5. Direct comparisons are satisfactory up to 100, Above this the
sample should be diluted with Carbon tetrachloride {maximum A.P.H.A. eolor,
6), and the color obtained to nearest 10 by multiplying by the dilution
ratioo

FaB:om
1-30~-4% , ] : ' DSW 331815

Copied by rs
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lonsanto Chemical Company
Annigton Method No, 14-46-48 .

SUBJECT: _Acid Number of Solid Aroclors and Heavy Licuid Aroclors

METHOD & Titration with Alkali using Phenolphthalein

Procedure

Dissolve 50 grams of the Aroclor in 50 ml. benzene in a 400 ml. beaker,
warming to hasten solution. Add 50 ml., 3A aleohol, 200 ml. distilled
water, heat to boiling, add 1/2 ml. 1% phenolphthalein solution, and
titrate, in the case of the distilled Aroclors with 0.01 N sodium hy=-
droxide solution, to a faint pink color which is permanent for at least
two minutes after vigorous stirring. A reagent blank should be run con-
currently. .  The acidity of the sample is calculated as milligrams of
sodium hydroxide required per gram sample.

Caloulations

Using 0.01 N NaOH, Acid No. = ml. titration X 0.4/sample weight
Using 0.1 ¥ NaOH Acid No. = ml, titration X 4.0/sample weight
For 50 gm. Acid No. = (ml. tit. = ml, blank) X 0.08
Agggratus . ‘ ' .

10 ml. burette in .05 divisions.
Converslons

1. To obtain Neutralization Number in terms of KOH, multiply the Acid
Nurber in termg of NaOH by 1.402. Inverse factor 1s 0.713.

2, lultiply the Acid Number by 1000 to obtain the parts of NaOH re-
quired to neutralize one million parts of Aroclor.. Thus Acid Number
of 0.0006 is equivalent to 0.6 parts of NaOH per million varts of

- Aroclor.

3., The large amount of water used causes sharper separation of the
agueous layer from the non-agueous layer, thereby making the endpoint
more caeily distinguishable. If the bitration is carried out arainst
a very light bdckground or in a fluorescent light, the end voint is
easally seen.

4, Aside. from free acid as a cause for NaOH consumption, ferric chloride
which is usually present in small amounts, also eonsumes NeOll in neu-
tralization to phenolphthalsin., It therefore follows that an Aroclor
of very low acié number rmst be also extremely low in ferrie chloride,

FAB:om
1-26-~45 psW 331816
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NMonsanto Chemical Company

Anniston Method No. 14-47-48

SUBJECT:_ Pour Point of Liguid Aroclors

R METHOD:  A.S.T.M, D=97-39

The peur point of an Arocler is the lowest temperature at which the
material will flow when it is chilled under certain prescribed condi-
tions listed in ASTM D 97=39, .

Agmratus N

Apparatus consists of test jar, thermometer, cork, jackst, disk, gasket,
and bath as deseribed under A.S.T.M., method D87-39, The thermometer is the
A,S.T.M, Cloud and Pobr Test, range ~38 to 50°C. Present apparatus is the
Emn Greiner Co. #cm 22334 single unit with G0r2242 test jar.

' Procedure for Aroclor

I

Follow D97-39 in all respects except thet the centigrade scale is eub—
stituted. Only an outline follows: Add 40 ml. of Aroclor to test jar,
Adjust thermomster to center o6f jJar with beginning of capillary 1/8 inech
below surface of the Aroclor, ‘farm the Aroelor without stirrins to 46°C.
in a bath at 46~48°C, Cool to 32°C. in air or water bath at 25°C, Trans—"
fer the jar to the jacket of the cooling bath which 1s maintained at 0 to
3*°C. .

Beginning at a temperature € to 10 degress above the pour point, at each
interval of 2°C., removt the test jar from the jacket and tilt just emough
. 0 detemine if there is movement of ths Aroclor. This ingpection should
not require more than 3 seconds. ‘/hen movement is not promptly apperent,
the test jar should be held in a horizontal position for exactly § seconds
as noted by a stop watech. If movement occurs, immediately return ths test
jar to the jacket. ’

Repeat test for flow at the next temperature 2°C. lower. Continue the

test in steps of even degrees centipgrade (14,12,10, ete,) until the Aroclor
shows no movement when the test jar is held horizont.ally for exactly S
seconds, Thig is the solid point.

The pour point is the previous temperature, 2°C. above the solid point.
The pour point is thus the lowest temperature at which the liquid will
flow or pour under the test conditions.

Technicians must familiarize themselves with D97-39 which sives complete
details of apparatus and procedure, reproducibility of results, effects
of thermal history, ete. The directions above are inadequate except as
a working outlins.

The bath temperature is controlled by adding dry ice to acetone for pour
points below 0°C. ,
Dsw 331817
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lonsanto Chemical Company
Anniston Method No, 14-48-48

SUBJECT: The Tesatins of Aroclors for Inorganic Chlorides

METHOD :

Solutions RQQQired,

Standard Chloride Solution: Dissolve 0.660 grams of pure sodium chloride
in sufficlent water to measure exactly 500 ml,; 1 ml. then contains 800
micrograms Cl. Pipette 25 ml. of this solution to a 500 ml. flask and
make to the mark to give a*0.00113 I NaCl solution, 1 ml. of which con-
taing 40 micrograms of Cl. Preserve in a Pyrox bottle, Caution: The
water used in preparation must be chloride free by the Tyndall Beam test;
the 0.00113 I solution should not be kept over 1 month.

Silver Nitrate Solutiom 10¥%: Dissolve 5 prams of stlver nitrate orystals
in 40 ml. of water and add 10 ml, of concentrated nitric acid,

Chloride free distilled ™eter,

Apparatus Required

laMotte 10 ml. color tubes (1% mm, X 100 mm).

Test tube rack with a black surface at the base for uniform comparison
(Note: we are using black gasket rubber over the entire board that sup-
ports the base of test tubes during comparison,) :

Box. About 7" long and 4" wids. This box contains holes in top and
notches in the bottom to hold Lamotte color tubes. It is just high
enough t0 allow 1/4" of test tube t0 extend through the holes in the top.
The box should be paimted a flat black on the inside and on top and should
contain enough holes to accomodate at 1east seven tubes.

Method

Clean all flasks, tubes, and pipettes to be used. Then rinse with dilute
nitric acid then with chloride free distilled water. o

/{/H P ’/‘?W"
Ad4 50 ml. chloride free water to @ 250 ml.'Erlemheyer flask, heat to
boiling, add 200 gram of the Aroelor to be tested vhich hag been heated
to 100°C, shake vigorously for 1 minute, cool in cooling pan, Carefully
decant some of ths water extract to a separatory funnel. ‘iash with pure
ethyl ether (chloride free). :

Transfer 10 ml. of the ether washed extract to a 10 ml. Lalbtte color
tube after rinsing tube with portion of extract. Prepsre standards by
diluting exaectly 5 ml. of the 0.00133 I NaCl solution to 100 ml. in a

e 3318
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The ‘Testl_.ng of Aroclors for Inorgzanic Chlorides -2 -

volumetric flask. One ml. then contains 2 micrograms of Cl, Transfer
-1, 8, and 3 ml, portions to 10 ml. tubes. YNake to the 10 ml, mark with
Cl free H,0, Place standards and sample in light free box from which
only the top of tubes are exposed add 0.5 ml. of the silver nitrate to
each tube compare in & specially prenrared test tube rack.

The comparison is to be mazde quickly end from a constant source of light,
preferably day light from a window away from ths sunlicht. Comparison
1s easier when other sources of light are shielded from the commarison
"rack. Look directly into the top of the tubes and compere. Note the
known solution which most nearly mutehes the water extract estimsting to
the nearest whole microgram, The extract blank and the distilled -iater
should show no turbidity,

Caleculation-

Divide the chloride content in nmicrocrams of the known solution which
matches the extract by the weight of the Aroclor represented by the
extract to obtain the chlo;'ide cor_ntent. of the Aroclor in p.p.m.

In the procedure described, the 10 ml. extract represents 40 r~rams of
Aroclor (1/5 of 200 g. taken). The three knowns contain 2, 4, and 6
micrograms of Cl, thus representing 0.05, 0.10, and 0.15 p.p.m. resnec-
t.ively. Values should be reported to t.be nearest 0.025 ppm.

Procaut lons
Becauge of the gsensitivity of this test, serious errors may result
through very slight contamination or inattention to detalls. All equip-~

ment must be scrupulously cleansed, the distilled water absolutely chloride
free and Lesting done away from fumes of HCl or chlorine fumes.

rs -
4/27/48

DSW 331819
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Honsanto Chenical Company
Anniston Lethod No, 14-55—48

SUBJECT: Vater Content oi’ Liquid Aroclora

METHOD: Titration with Karl Fischer Reagent

Qutline

The Aroolor is dissolved in a mixture of benzene and methanol which has
‘been titrated with Fischer reagent to the characteristie¢ end point,
Fischer reagent is a solution of ilodine, sulfur dioxide, and pyridine,
Iodine is consumed as long as any water is vresent. The solution is azain
titrated to obtain the water content introduced by the Aroclor.

‘Solutions and Apparatua

Karl Fischer Reagent: Weigh into a flask 264 grams of pyridine, Barrett

2-A or Eestman 214-H, and add 61 grams of liquid or gaseous sulfur dloxide.
Add the liquid sulfur dioxide directly from the inverted cylinder by attaching
to the outlet valve a glass tube extending into the pyridine. Sulfur dioxide
gas can bs bubbled into the pyridine until proper amount is added. Store in

a glass stoppered buttle. )

Trensfer 65.6 zrams of the pyridine-soa mixture and 134 ml of absolute
methanol to a 1 liter Florence flask. Cool thoroughly in an ice water bath,
Add 16,9 grams of iodine, stopper, cool again before shaking, Alternately
cool and swirl until the iodine is in solution. Mekes 200 ml of reasment.
Store in plass stoppered bottle. Let stand 24 hours before using. ™hen
fresh, one ml of reagent is equivalent to about 0.0033 gns. of water.

Aroclor Solvent: ix 2 parts dry benzol with 1 part anhydrous msthanol.
The dry benzol is prepared by shaking the commercial grade with anhydrous
calcium chloride, decanting into & flask and distilling, rejecting the
first 107 to cone over. Keep in glass stoppered bottles with minimum
exposure to air,

fdicro Buret: 10 ml. x 0.05 ml. Koch autométic with glars.s st opperad
reservoir. Eck and Krebs #2460, Equip reservoir with a moisture guard
_ tube containing Drierite or & similar dehydrsting agent.

Procedure
Heat a elean 500 ml. narrow mouth Erlenmeyer flask in an oven or on hot
plate until thoroughly dry. Sweep out for 10 minutes or until cool with

air which has been thoroughly dried by passing thru tubes containing 8
mesh Drierite. Disengage the flask from the aspirating train and imme-

diately close with a paper cap held by a rubber band,

DSW 331820
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Jater Content of Liquid Aroclors - 2 -

‘Iithout delay, transfer 100 ml. of ths benZens-methanol solvent to the
flask thru a small hole punctured into the paper ecap. Cover again with
paper, Titrate at once with Karl Fischer reasent to distincet red-brown
end point which does not fade after swirling gseveral times. The Fischer
reagent is dispensed from the microburet the tip of which projecta into
the flagk thru the puncture in the paper cap. At the end point any water
content of the solvent has been reacted Superimpose a fresh paper can
mdiately. _ :

Obtain weight of the solvent and well-covered flask on a Trrsion dbalance
or eguivalent. Quickly introduce with a dry pipette about 100 crams of
the slightly warmed Aroclor to be tested.. Cover at once and weigh again
to obtain the weight of Aroclor to nearest gram, Shake until the Aroclor
is dissolved. ' :

_If the mixture is cloudy, warm slightly. If cloudiness persists. another
mixture should be prenared. lece- 1‘;-0-4 D

Puncture a small hole in the paper cap for the insertion of the buret
tip apd titrate with Fischer reagent to the first definite brown color,
agitating with a gentle swirling motion, The end point should persist
through several aswirls, The end point may slowly fade through slow
access of atmospheric noisture in which case it is restored by a drop
or two of reagent. If not so restored, the end point may bhave been a
false one or the closure is feulty. A definite end point is impossible
if humid air is not well excluded.

From the smount of reagent required and tﬁe weight of Aroclor used, calw
culate the water content 1n PePoe

Calibration ot Fischer Reagent and Standard ‘ater Solution

Standard water solution in methanol: Transfer exactly 0.40 ml. of waler
from a micro buret or a 1 ml, measuring pipet to a 100 ml. volumetric
flask. Fill to the mark at once with anhydrous methanol and mix. Onpe
ml. of solution then contains 4000 micro-rams of water in addition to any
water which may be present in the methsanol. :

Transfer exactly 5 ml. of the above standard water solution (equivalent
to 0.02 srams of water) to a 250 ml. Erlenmeyer flask which has been
dried and swept with dry air. Close with paper cap and titrate with
Fischer rearent in the same manner as the sample. The end noint is
sharp. A methanol blank, found by titrating 5 ml. of the methanol used
in making up the standard water solution to a like end point, must always
be subtracted from this titration.

Divide the amount of water taken by the net Fischer rearent required to
obtain the titer of the Fischer reagent in terns of water,

Txample: 4 5 ml. aliquot of standard solution, ecuivalent to 20,000
micrograms of water, required 6.61 ml. of Fischer rea~ent while 5 ml.

DSW 331821
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Yater Content of Liquid Aroelors -3 -
v qu

of the methanol required 0,55 of Fischer rearent ..

20,000/(6.,61 - 0,55) = 20,000/6.06 .
= 3300 microrrams water/ml.

Recalibrations: Because the Fizcher rcaent deteriorates rapidly, its
titer muast be determined for each days uss, If the same standard water
solution is used in recalibration as in the initial ecalibration, the
titer of the Fischer reagent must be calculated from its total water
content (includine thst introduced by fhe methanol). The total water
is the product of the initial gross titration and 1ts titer, This in
the example above the total water content of a 5 ml, aliquot is 6.61

X 3300 = 21813 miorograms. If on recalibration 7,37 ml. of Fischer
reagent 18 21813/7.37 = 2560 micrograms of water per ml,

Two or more calibrations ahould be: made with agreement within 0,025 ml,

Calculation of k sample

standardization of stendard H,0 sol.

Titrate 5 ml. mixture H,0 sol.

Titrate 5 ml. of methanol : 7 ,
Tit of 5 ml. mixture = A : -
Tit or 5 ml. methanol = B '

A - B = ml. reagent for HyO added = 5/100 of .4
Divide 5/100 X .4 by A - B = factor grams of Hp0/ml.

Multiply factor X B giving gms. of Hp0 in 5 ml. of methsnol.
Add this wt. of Hy0 to .02 already added giving HpO in 5 ml. -
(Total) .

Factor ' - T
HyO St'd Titration = *

. '1'1 X sample Titration = Tj

Tax1ooo 000 = ppm Ha0
wt. sample._'

FAB:em
1-27-45

Copied by rs
4/27/48
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I-A=B-4000

From - Halowax Products Division
Union Carbide and Carbon Corporation
30 East 42nd 3treet
New York 17, New York

Letter - i7.C.M,/T.M., Cole, Tech, Rep.

2/16/48
Zyrox 3009 (11-~313)

GENERAL INFORMATION

Color

Sp. Gravity

Softening Pt.

Stormer Viscosity .
Saybolt Furol Viscoslity
Penetration at 50°C.
Penetration at 25¢C,
Flash Pt '
Fire Pt, .
Combustibility
Fracture

Acid Resistence

Alkall Resistance
Volatility

P.F. at 25°C. (1000 cycles)
Diel. Constant at 25°C.

, (1000 cycles)

DC Resistivity at.25°C..

Copied by rs
4/2/48

~ Brown '
- 1040.1.45 at 25‘0.
- 79-83°C, '
- 59-89 at 130°C.,
- 79=180 at 130+C,
"« Approx. 15 (200 gm, load)
- Less than 3 (20C gm., losd)
-~ Approx. 590°F.
-~ None to 600+F,
- 7111 not supvort combustion
~ Conchoidal
- Kxcellent
- Txcellent
- Average for 24 hours at 130°C,
Less than 0.10 mg./sq.cm./hr,
- Ayprox. .00l

~ Approx, 2.96
-~ Over 108 meg. cms.

DSW 331824
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From - Halowax Products Division
Union Carbide and Carbon Corporation
30 East 42nd Street
NGW‘YOIR 17, New York .

Letter - 77.C.M,/T,M. Cole, Tech. Rep,
2/16/48 \
Zyrox 3007 (11-308)

GENERAL INFORMATION

Color

Softening Pt.

- Stormer Viscosity :
~ Saybolt Furol Viscosgity
Penetration at 50 deg. C.
Penetration at 25 deg. C.
¥lash Pt- '
Firse Pt.

Combustibility

Fracture

Acid Resistance

Alkalil Resistance
Vbldtility

-P.F. at 25 deg. C. (1000 cyeles)

Diel. Constant at 25 deg. C.
{1000 eycles) - o

DC Resistivity at 25 deg, C.

Copied by ra
4/2/48 -

- Brown

- 1.29 = 1,32 at 25 deg. C.

- 65 « 70 deg. C.

2027 at 130 deg. C.

20~-30 at 130 deg. C.

Approx. 75 (50 g. load)

Less than 3 (200 £. load)

Approx. 530 deg. T, '

None to 600 deg. F.

7111 not support combustion

Conchoidal

Excellent

Excellent

- Averape for 24 hrs. st 130 deg, Co
- 0.0 mg./8g.em. /hr,

- Approx. 004

Apnrox. 3.0
-~ Over 108 meg. cms,

STLCOPCB4078400
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I-A (j) ~ 500

Stadbility of Grade P Hycar and Teflon
in Aroclor 1254 at 130°C and 45°C

Short Form Report No. 2179
File No. 141~27.1

Decembexr 29, 1947

Notebook references: Smith 45137

‘Grade P Hyocar and Teflon Immersed in Aroclor 1254

) . ) . e e e e %Gainin
- Material Temp . Hours % Gain in T, Thickness
Grade P Hycar 130°C 285 68.6 26
Grade P Hycer 450 285 26.3 6
Teflon 130°C 285 Nogligible Negligible
Teflon 45¢C 285 Negligible Negligible
rs
1/14/48
psw 33183
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I-A=1l - 500

From - Yemo P.G.B./R.L.J. 3/22/48

‘Aerovox Corporation
New Bedford, Rassachusetts

Determining Fluorescence in Aroeclor

"The ultraviolet light we use for determinins fluorescence in
Aroclor is manufactured by Georse J. Gutes and Company, Franklin
Square, Long Island, New York. It is a CH 4, 100 Watt, G. E, .
lazda Lamp with filter. . .

"Qur procedure is to pour a small amount of Aroclor into a 5"
wateh glass or a §" Pyrex evaporating digh and obgerve for the
degree of fluoresecence under the CH 4 lamp, preferadbly in a dark
room. If the sample has beecn contaminated with Minerel 011 it
will show up as a streaky or milky fluorescence as compared 4o
puare Aroclor. The fluorescence around the meniscus of pure
Aroclor is not to be confused with the fluorescence resulting
from contamination. '

"This test is qualitative and, as such, is based on the exveri-
ence of the person performing it. We keep & standard sample for
comparison. If there are any further questions please feel free
to contaet us", :

Copied vy rs
4/2/48
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T3 .. 100

December 2, 1947

FLECTRICAL DATA ON AROCLORS

Introduction

Time has not permitted us to carry out electrical measurements
on all of the Aroclor samples sent by your lsboratory and as listed
"in your letter to Dr. C. K. Bump of June 27, 1947. It was believed
that dlelectric constant; loss factor, and direct current resistivity
measurements over & temperature renge for a low chlorinated and highly
chlorinated biphenyl; also one sample each of the terphenyl and the
_ mixed biphenyl and terphenyl series would represent the electrioal be~
havior of Aroclors.

The trend of the electricael properties of the samples not meusured
can be estimated; i.e. as the viacosity of the Aroclors of a particu-
lar sgeries increases, the lozs fector will decrease and the loss factor
maximum (if within the temperature range measured) will be shifted to
higher temperatures. 4in increase in viscogity will increase the resis~ .
tivity of the Aroclor. The dielectric constent of a material is a
measure of its polarizebility. Therefore, auny change in the structurs..
of the molecule which will imcreass its polarizability will czruse an
increass in dislectrie constant,

Accuracy of Data

The accuracy of the alternating current data is dependent on the
dissipation factor of the dielectric at a particular frequency and a
particular temperature, The dieleciric constant values are accurate
within .2% provided the dissipation factor is less than 10%, The error
is greater with increasing dissipation factor. The accuracy of loss
factor (dielectric constent X dissipation factor) is also dependent on
dissipetion factor. Aroclor 5442 was the only sample which had a dis-
sipation factor greater than 10% and that occurred at the following
conditions:

41°C, 500 cycles
" 41°C, 750 cycles
35°C, 500 cycles

It will be noted that the dielectric constants extravolated to
100*C. check satisfactorily with the values listed in your letter to

Dr. Bump.

_ The dircet current resistivity values have a 30% error for the
preatest resistance readincs on our instrument, For lower resigtance
values the error decreases. Aroclors 1221, 1254 showed an increase in
resigtance with time which is indicative ot polarization effects. For
.these materials then, resistance was read after the voltage was applied
end then at the end or one minute - an empirical method used for teking
a resdable value. Aroeclors 4465 and 5442 did not show noticeable pola-

DSW 331833
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-2~ December 2, 1947

rization effects, even at the high temperatures.
" Data

The dielectric constant of Aroclor 1221 and 1254 is independent
of frequency. The dielectric constent of Aroclor 4465 and 5442 is
also independent of freguencyx at the high temperatures. C

The liquid-like properties of 4465 and 5442 disappear at the
lower temperatures where a dispersion region becomes evident. It will
be noticed that the dislectric constant curves (st the lower tempere~
tures) have the sume order as those of the corresponding loss factor .
curves and the inflection regions occur at the loss factor maxima tem-
peratures, :

The loss factor curves of 5442 at the higher temperatures show a
" gsharp up-swing, indicative of a large conductance component in the loss
faetor. Similarly, the loss factor curves of 122) and 1254 geem to be
in the conductance region,

Aroclor 1221 showed an unugsual sensitivity in chenging loss factor:
values and as great an ingsensitivity to change in dielectric constant,
It was found that a sample measured initislly at room tempsrature ‘and
meagured at successively 1ncreasing temperatures gave different loss
factor values when compared to measurements made with the initial tem-
perature high and then successively lowered. Results showed that
raising the temperature of the ligquid or allowing the materisl to stand
in the open for long periods zlways lowered the loss factor, probably
volatilizing the more conducting or the high loss substances in the :
Aroclor. Below 5000 eycles this effect was very noticeadble, the diffe-
rences increaging with decreasing frequency. It may be mentioned here
that loss factor measurements at low frequencies might possibly be usged
@s an analytical tool or &s a control method of indiceting volatile sub-
stances contained in the Aroeclor 1200 series.

The log resistivity versus 1/T eraph is useful as an indication
of the change that occurs in resistivity with temperature - or what is
related, the change in viscosity with temperature. The actual slopes
of 4465 and 5442 cannot be assured since there should have been more
measurements made at high temperatures, However these two Aroclors have
a mueh larger viscosity-temperature coefficient than the other two plots.

It is hoped that the enclosed ~raphs will summerize the dielectric
properties of the Aroclors measured. INore complete information or any
questions concerning the data will be sent on request.

R. Levreault

Monsanto Chemical company

Plastics Divigion

Springfield, Massachusettu
aom/
Copied by rs o DSW 331834
1/15/48
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From - B.1.0,3. Final Report No. 833
Item Nos. 1, 7, 22, and 31
Pages 12, 13, 14, 15, 16, & 17

I1I1. CHLQRINATED DIPHENYL.

"1l Genoral.

Chlorinated diphenyl 1s mamufactured by I.G, Farben under
the trade name of Clophen. 3ome types are liquid and others
golid at normal temperatures, They are used as. impregnants
as alternatives to hydrocarbon oils and waxes. Clophen shares
with other chlorinated materials a high permittivity and has
the same dangers in handling, due to noxious properties. In
addition to ths grades suited to capacitor impregnation, a
grade known as T64 13 made by I.G. Farben, suitsble for trans-
former cooling. The total output of Clophen ASO and A60 for
the years 1938 and 1943 was:-

1938 Typa ASO 21 tons
A60 132

1943 " AS0 170 "
" A60 506 "

The cost of the material in Germany is:~

Type AS0 1M, S50pfe. to 1, 60pfg. per Kilogram
v T64 m 20pfg., per Kilogram.

The following is a 1ist of the prinecipal prewar consumers :
of Clorvhen:- '

Siemens-3chuckert, Berlin,

A.E.G. (Hydrawerk), Berlin,

Ficafil (Brovm Boveri), Zurich, Switzerlsnd. T
Alsthom, Paris. :
Ducati, Hilan, Italy.

It wvas stated that no Cerman capacitor manufacturer uges
Clophen for the masnufacture of small cupacitors for radio and
telsphone purposes and where these have been used by the Ger-
man fighting services they were supplied by t"xa Ttelian firm, .
Ducati. -

2. Yanufacture,

(1) The synthesis of diphenyl from benzene.

Diphenyl is synthesised from benzene as shown in the
fipure, following:-

DSW 331840
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\/\/\/V % 1
Condensor

I P
E—— Distilling > ‘g Twostage
e - - - - 500-650 < o Heat Fxchanger
o -
Reaction
Coil

. , - 800°C
Synthesis of Diphenyl from Benzene '

The synthesis occurs in the vapour phase, at 800°C. and
atmospheric pressure, in an electrically heated reaction
coil of coppsr-manganege alloy. KNo catalyst is required.
The apparatus, apart from the reaction coil, is of ironm,
and operstes at the temperatures ghown above, About 107
of the venzene vapour is converted into diphenyl in one
paggage through the reaction coil.

The purity of the benzene is-of importence for the elec~
trical quality of the ultimate chlorinated products and .
a gpecification is attached overleaf, <The benzene used
was believed to contain 0,2 to 0.3% of paraffins bubt
little definite information could be obtained regarding
any undesirablé impurities or the mechanism by which they
cause poor electrical performance. Thiophene waa stated

" to bte definitely harmful, and vague reference was made to
rpitro-compounds”, to "aliphetic hydrocarbonsg™ and to
"substances which could not be chlorinated™. The pretise
nature of these materials was not known, but their absence
vag ensured by obtaining benzene always from suppliers
whose product was known to be satisfactory.

Analytical Specifiecation for Pure Benzene

'Aggearance: ‘Clear and colourless.
Densj.ty at 20°%,: 0.876 )
Distilling runge: First 57 within 0,25°C.
5% - 95% " 0.25°C,
95/, - end " 0,25%.
Solidification point: Not less than 5°C.
Bromire eonsumption: Not more than 0.5 gn.
bromine per 100 c.c.
Sulphuric acid test: Not more than 0.15 gnm.
!{201'207 ’
Carbon disulphide: Shall be free from CSp.

DSW 331841
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(2)

pifficulty in the synthesis was still being experienced,
due to rapid corrosion of the copper-mansenese reaction
coil, operating at 800°C, A smell scale experimental
apparatus using a fuosed silica coil had been made, dbut
had not been developed for production use,

In addition to diphenyl, about 5% each of 1-3 and l-4
terphenyls are produced by the process. These are gse-~
parated, chlorinated and used in sealing varnishes;
present production is about 4 tons per month., No use
is made of chlorterphenyls as paper imprernants, since
the materlals are resinous and tend to erack; moreover
the permittivities are lower then those of the chlor-
diphenyls, ' ' ' _

the erude diphenyl is next purified by &istillation,
During this process the tervhenyls remein in the residue.
They are extracted in the following manner:-

The residue is dissolved in hot benzene, filtered, and
the 1~4 isomer obiained by fractional crystalliizatiom.

- The crude product is distilled in vacue, ylelding 1-4

terphenyl with mslting point of 208*C. The 1-3 igomer, |
remaining in solution in benzene, is rmore diffieult to
is0late, The solution is clarified with asetivated char-
coal, filtered, und the benzene evaporated. The residue |
is distilled to yield 1-3 terphenyl with melting point
80-~84°C,

Chlorination of diphenyl.

‘For the chlorination of diphenyl a lasd lined vessel of

10,000 litres cepaclity is used. It is charged with 6000
kg. of diphenyl and 15 kg, of ferrie chloride. The mix-
ture is heated to 110°C., agitated and chlorine passed
fn. The addition of chlorine is continued for 100 hours
at a rate of 130-135 kg/hour during which tims the tem-
perature is raised gradually from 110°C. %o 130¢C. The
end point of the chlorination is determined by measuring
the density of the product, ,

To remove hyldrogen chloride formed in the process, dry
air is blown through the liquid for 2 hours and this hy-
drogen chloride is reecovered.

The product is transferred to another vessel and treated
with 1/27 of solid sodium hydroxide, heated and agltated,

 The sodium hydroxide is allowed to settle out and the

Clophen drawn off from the top, transferred to another
vossel to which Fuller's earth and soda are added and the
l1iquid redistilled. The stills for this process are gas
heated.

DSW 331842
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3\.. Propertics.

(1) Capacitor imprecpatine egrades,

A summary of the vhysical and chamical propertiess of the
capacitor impregnating erades of Clophen 1s given in
Appendix TI., There are gix grades of capacitor impreg-
nant, A30, A40, ete, up to A80, the 3, 4, 5, ete. indi~
cating the number of chlorine radicals combined with the
diplenyl., Each grads contains a proportion of the adja-
cent homologues not exceeding 207. Grade 430 has the
highest velue of permittivity. Theoretically the highest

" value obtainable with a chlorinated diphenyl is 9.0, and

a grade having a permittivity of 7.0 hes been prepsred,

but is chemically unstadbls, and very sensitive to moisture
and impurities., The most commonly used grades are AS0 and
AB0; AS0 is the most stable grade and has the lowest dielec-
tric loas., Grade A60 is considered by I.G. to possess the
optimum combination of non-inflemmadility, stablility and
viscosity. As with Nidren, it is considered that no eddi-
tives are required since the substances are stable in use,
provided that the capascitors are efficiently sealed against
the air. Iicufil of Zurich ere the only users of A30 and
A40, ;

The following teble shows the varlation in capacitance
and pewer Tactor with tempsraturs for a Clophen impr egna-
ted paper capaeitor.

The impregnant is A50, the dieleotriec is Schosller amd

Hoesch "A" Tinish rag tissue {density 1.2 - 1.28) with

a thiekness of 10 u; frequency of measurement is 800 c¢/s.

Power faetor shows a maximum value of 0.052 at aboub. +4<C.

while cepacitance falls off by some 207 at temperatures '
bslox this eritical value, 7_ : ’

Variastion in capacitance and power-factar with
‘temperature for a Clophen~-impregnated capacitor,

Temperature " Relative- Power -
(*C.) Capacitance Factor
-60 : 0,87 0.035
-40 0.91 0,024
-20 ! 0.94 . 0.013

0 1,02 0.048
+4 1.06 0.052 (max,)
+20 ' 1.10 0.006
+40 1.10 ) 0.005
+60 1:.10 0.004
+80 1.11 0.005

No evidence was obtained from I.G. on the use of eny type
of additive with & view to depressing the temperature at
whiceh the chanpe of state oceura,

DSW 331843
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The method adopted for evaiuatine the water content in
oils such as Clophen is degeribed in Appendix III. It
is also applicable to such solids as Ribren,

"Engelhardt statsed that no source of failure had been ox-

perienced dquring the vhnle period of production of Clo-
vhen, which is about 17 years, Consequently no improve-
ments or nodificetions had been made or found necessary
during this period,

(2) Transformer—caoling grade (Clophen T64),

- No detailed information was sought om this material, since
it is unsuitable as a capacitor impregnasnt and is only
used as a coolant for transformers and phuse shifters,

A summary of its physical snd chemical properties is given
in Appendix IV. It has a low viscosity, 1s moderately
steble vnder elsctrical stresses and hag the distinct ad-
vantage over mineral oils of beins non-inflammabdble.

The prineipal users of this product are A.E.G. and Siemens,
but it is understood that, as with other chlorinated com=

poundsg, conssrvatiam and prejudice among cugtomers have
pravented its wider use,

No stabilisers are added to the material as their function
of absgording hydrochloric acid would be defeated by the
formation of “chloride salts", which in turm becoms elec-
trolyssd. It was =2id %o be very important to aveid con-
taminetion of Clophen T64 which may occur in trensit and
for thilg reason the use of lsather for paskets must be
avoided :

4, MNethods of use, precauticns, ete,

Ko detalls were obtained on the method of imprecnation
used by I.G. for the construction of test-specimens of Clo-
phen-impregnzted capacitor. This was partly coused by the none
appearance, after the firgt day, of Engelhardt, but it is not
congidered likely that any novel procegses are involved,

For informstion on the precautions necessary in the use
of Clophen, see Section II, 5, above.

rs
12/19/47
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ITT-A-b =~ 500
¥rom - B.I.0.S. Final Neport No. 8%%
Item Nos. 1, 7, 22 and 31
Page xiv

Clophen is made in several grades, which correspond closely with
their U.S, counterpdrts, AJS0 belng the srede mogt commonly used for
'capacitors. )

Except for very rare use by Slemens and Halske for apecial orders,
Clophen hzsg not besn used in Germany for small capacitors of the tele~
commnication type, but it hes been used extensively by Siemens=3chuckert
for power capacitors. It 1s interestinz to note that the Cerman forces
used Clophen impregnated and filled tubuler capacitors made by Ducati, of
Milan, who obtained the impregnant from I.G. The prejudice apainst Clo-
phen was, however, baing gradually overcoms an? several manufacturers -
wore contemplating en extended use of this material. 3Some of them con-
sidered it to be equal to or possibly betber than mineral cil for opere-
tion at power frequoncies.

s ’
11/24/4%
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‘4 routine check on conductivity is made on each drﬁm of

ITI-A=b-50
From -~ B,I,0.S. Final Report No, 893
Item Nos, 1, 7, 22, and 31
Pages 98, 99

(2) bloghen

The only chlorinated impregnant used by Siemens-
Schuckert is Clophen, supplied by I.G. In power factor
corraction and hich voltage applications it is consider-
ed practically ideal.

The only type of Clophen used in bulk is A.50, penta-
chlordiphenyl, (corresponding to Aroclor 1254), _A2.30_
and .40 heve been tried and found unstable. A.60, 4.70
and 4,80 ure too viscous to allow I'8F pood-impregnation
and have lower permittivities. Although the wviscosity
of A.50 at Toom temperature is much preater than that

of oil, the viscosity at impregnetion temperature 1is
sufficiently low to give no troudble in attaining thorough
impregnation. ' '

/

Clophen, and formerly if the conductivity were too high,
the Clophen was treated with powdered chalk to neutralise
the free acid. As the result of continual pressure on
I.G. over a period of years, the acid content had gra~
dually diminished, and it is now possible without chalk
treatmont to work to the sams rejection limit of resis-
tivity as for oil, viz, 1013 ohm.cm, at 20°C. Drums
of Clophen failing to pass the conductivity test are
returned to I.G., unless urgently needed, A certain
elasticity 1s permissible in view of the high standard
get, Apart from conductivity, further acceptance checks
ars specific gravity (1,54-1,55) and permittivity (5.0-
5.2). Permittivity is measured at 800 cycles and 20°C.
on 8 Schering bridge at low voltage, The acceptance -
standards for Clophen A.50 are shown graphically in
Apvepdix XXXIV. '

Clophen costs about 1 lI. 60 pfg./kz., end is therefore
much dearer than oil (30 pfeg./ke.). This extra expense
is offset, however, by the use of a special design
which reduces the smount of Clophen required. An ad-
vantage claimed for this impregnant ig that is hag a
similar permittivity to paper (viz. S5).

Other impreppnants studied.

As Cloﬁhen is considered nearly ideal, no serious

attempts heve been made to find superior materials or addi-
tives to improve its performance, This attitude is sup-
ported by service experience, in which no failures have
been reported. It is reslised, however, that on freezing
discharges may occur in the contraction voids, which may
result in decomposition of the Clophen and failure of the

DSW 331846
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dielectric. Tests were performed (see Section IV, 2, (3))
to check whether this degradation dees in fact occur, and
no failure was noted.

Nevertheless, I.G. supplied small samples resembling
Clophen A.50 but having a lower melting point so that this
possible source of failuye could be investigated. WDe-
‘pression of the temperature at which the dipoles becoms

- immobile should raise the msximum usable frequency and
hence broaden the range of spplications by 1ntrouucing
those for audio-frequency furnaces.

Two of these I.G,._ samples, with references A 1621 .
and A.162N, are, like Clophen, made from benzene, but have
a lower chlorine content because of the presence of an
additional alkyl group (CpHpp+l), and hence a lower density.
Their advantage over Clophen 4.50 ig that the setting point
(1.e. temperature of maximmm dispersion and of capacitance
diminution) is lowered from ~8°C. to ~17¢C. The permit-
tivity, viscosity and non-inflammabdility resemble thoge
of Clophen A.50. The viscosity/temperature curves of
these two samples, K.7 mineral oil and Clophen A.5C,, are
compared in Appendix XXXV,

s

Irs ’ . \
11/19/47 . ;
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December 22, 1947

TO: PHOTPHATE DIVISION ~ALESLEN
3UBT: Aroclor 5460 as Used in Tthylcellulose Lacquer

RE: Federation of Paint and Vaernish Production Clubs Official
Digcst (October, 1947).

Aroclors used as plasticizers and resins impaurt excellent qualities
to ethylcellulose.

Ethylcellulose is used in lscquers of various types, the ethylcellu-
lose acting as & lony chain polymer to impart toughness and flexi-
bility and to increase the speed of drying.

Some of the principal usea for ethyleellulose lacquers are for the
coating of high tension ignition cable; heat sealing lacquers for
foil and puper whers the slight disceolorution vhich may develop in
nitrocellulose lacguers on hest sealing is not permissible; linoleum
lacquers whoro alkali resistance is essential; textile printing;
printing inks, particularly in multicolor desirns where hydroecarbon
golvent does not soften or bleed into previously printed designs;
airoeraft lacquer for resistance to both heat and ¢old and to quick
temperature changes; record lacquers, especially for home recorders;
and in wood sealers where pood sanding snd flexibility are essentisal.

A good pigmented ethyleallulose lecguer has been made based on the
following formula: -

Ingredients Parts (by weight)

Fthylcellulose N-22 6.4
Aroclor 5460 . 6.4
Menthylphenol ' 0.06
Toluene . 67.0°
Ethanol : 16.0
' ' 100.06
Benignus

rh

Copied by ra

2/2/48 ,
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From - Memo G.,Y, Frankle/P.G. Benignus
March 11, 1948

Soil~Poigon Conecentrete

As descrived beidw, these materials are formulated into a water emul-

sifieble soil-poison concentrate carrying almost 80 per eent by weight
of aotive inp,redients.

Aroclor 1242 33.54

Trichlorobenzene

(Mixed isomers) 33 .5
Pentachlorophenol 10.0
. Isopropyl aleohol , 3.3
Toluene or Xylene 16,7
Sterox SE* 1.5
Santomerse 3 Paste 1.5

* Other non-ioniec type emulsifyins agents such as
Triton NE or Span and Tween can be used to revlace
the Sterox SE.

Copied by rs
4/2/48
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Chenmical Abstracts

POSSIELE USE OF AROCLORS

Vol. 41
Page 6867

U.S.P. 2,425,978 %o Anderson and Coalehan, (Hercules
Powier Company). ' : ‘

. Foundry cores sprayed with 15% solu_tioh of chlorinated
naphthalene in hydrocarbon solvent show greater scrateh resis-
tance than untreated cores. Cl, content remains from 40 - 807
Cl,. '

Particularly good for use with il castines. -

. Is
12/2/47
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(3)

Iv-10

From « B,1,0.3, Tinal Revort No., 8953
Item Nos, 1, 7, 22 and 51
Pages - 10 and 11

Mach loss trouble has been experienced with chlordiphenyl than
with ohlornmaphthalene, probably because the former, baing liquid, in-

‘volves less physical cdontact in disnOSal.

Prevent ion.

Very thorough washing of all areas of the skin likely to be
contaminated with solid, 1iquid, or fumss has always bsen the basic
principle in prevention of skin troubles, and 1s atill looked upcn
.ag fundamental, : :

“hen fatty soaps ceased to be available, because of the di-
version of fats to food, it became essentisl to imsist upon the
use of barrier creums, of which the best was one named "CUILBO",
nede at Trommersdorf., 'This has now been replaced, for lack of
supplies, by an alternative made by I.G., named "MITIGAL¥, which
is considered inferior to cuimbo but satisfaetory.

The Fissan firm put up & special powder nsmed "SCH'EFEL~
PULVER" to act as & barrier, but this wes found to be inefficient
except to allay irritation on skin areas expoged- to fumes only, .
For this purpose it still finds use at leverkusen and at the Hydra-
werke facotory at Berlin.

A special point is made of fume extraction, and the minimum
air speed away from the operator is 1 metre per second,

To check the efficiency of the precesutions, a thorough exami-
nation is made overy 4 weeks of cvery worker coming into contact
with chlorinated hydrocarbons, and since the enforcenent of the
precautions, no deaths or symptoms of internal injury have occurred.

5ince superfatted soaps have ceased to be availabls, & cleansing
composition containing dichlor-methzne bas besn devised. This is so0
powerful a detergent for chlorinated materials that barrier creams
are considered unneeeasary, but it 1z uncomfortebly irritant to many
skins.

Cure.

~hen ssvere sttacks of chloracns end internsl sickness were
sncountered, in the early yearas, when the properties of chlorinated
materizls were not wsll undsrstocd, extenaive rest periods had to
be prescribed, together with a gensrous diet, entire absence of
further contemination, ané long periods in tbe open.

Since precautions have been taken to minimise the effects,
only 8 few mild casss of chloracne have been met. These have been
treated with a solution of acetic and selicylic ecids in methylated

gpirits.
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(4) Conclusions and Recommendetions.

I.G. consider that neither toxicity nor skin affection nesd
now bs any deterrent to the use of chlorinated nanhthalene, and
that chlordiphgnyl is i1f enything less troudlesoms.

- Certain pebplé, notably those with fair skins, show distinet
allergy, and sre best diverted to other work not involving contact.

Serupulous cleanliness of the skin (ineluding the face, neck,
and arms) and of the clothing (especially undergerments) is essen-
tial and noeds strict enforcement, “lashing with hot vater and good

. soap 1s sufficient, so long as the soap is superfatted, since the
skin bscomes sensitive to irritation by elkali.,

Barrier cream should be used on those parts of the skin which
come into contact with solid or 1iguid materizl, and the area of
contact ghould bs minimised by the use of protective clothling and
gloveas where possidble. iAress of the skin which are contaected by
fumes only, and particularly those chefed by clothing (e.g. the
neck adjacert to the edge of the c¢lothing) need protection by a
sultable soothing powder. . é

“here fumss are generated, they should be drawn away from the
operator at an air agpeed of at least 1 metre per second., It may
b2 focund essentlal to have two ducts, one at floor lsvel and omne
overhead, with exhaust in two directions simnltancously,

‘In cags the precautions are beinpg evuded, or lest there should
be some idicasynorasy, monthly medical inspection is desirable,

rs '
11/24/47
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IV-B-100

Trom - The Journal of Industrial
Hygiene and Toxicology
Volunme 20, Number 2
February, 1938

FORPHOLOGICAL CHANGES IN THE LIVIRS OF RaTS
RESULTING FROM EXPOSURE TO CIRTAIN
CHLORINATZED HYDROCARBONS *

Chlorinated hydrocarbons, particularly chlorinated nanhthalenes
and c¢hlorinated diphenyl, have been used sextensively in certain in-
dustries, Their uss in the manufacture and vreparation of many types
‘of olectrical equipment i3 coanstantly inecreasing. Although it is
 known that some of these compounds cause acne, only recently has the

possibility of more serious systemic effects been recognized.

The pregent papef dascribes the patholocical chanres observed in
rats that had besn exposed to various chlorinated na-hthalene com=
pounds and to chlorinated diphenyl.

Compound G (chlorinated diphenyl) was administered to two srouvs
of animala in low concentrations. An asverage concentrastion of 0.37
mems. per cu. m, was employed 16 hours daily for 134 days in the first
experiment. In the sscond exreriment (employine &n averare air con-
centration of 0.93 mgms. per cu, ™,) the animals =were exposed 8 hours
dally for 143 days. .

The pressnt exneriments demonstrate that chlorinated naphthalene
compounds and chlorinated diphenyl wre capable of nroducing marked
liver damapge in the white rat without demonstrable microgconic chznzes
eppearing in the other orgins, Furthermore, the characteristics of
the liver lesions resultins from comparable amounts of sny civen com=
pound are the same, regardless of the method of administration (inha-
lation, feeding, or subcutaneous injection).

0f ths various chlorimted hydrocarbons tested, chlorin.ted di-
phenyl gave evidence of beinz the most toxie, ‘then adninistered by
inhalation in very low concentrsztiona (average 0.57 to 0.93 mrms.

.per cu, m.) liver cell chanpea were very pronounced after the first
exposure period, The most striking chance was the hyalinization of t
the cell cytoplasm (see fig. 6, plate III). Such celluler alterations
were essentially unchanged after a 2 month recovery period, In these
animals amell sublethal doses of carbon tetrachloride amnd alcohol uni-
formly produced extensive liver nscrosis and was highly fatal to them
(fira. 1 and 2, plaote VII). Chlorinated diphenyl fed in small dnses
produced similar but more marked liver injury (see fi~, 5, plate III),
In large dcaes this compound was highly fatal., The liver chanres in
enimals dying after short exnosures were inconsvpicuous and consisted
meirly of swelling of cells and active receneration (sce fig. 4, plate
III). However, animals removed from ezvosure before beins fatally
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az-a
poisoned, subsequently davelopsd hyaline degoneration of liver colls

similar to that produced by prolonged udministration of asmall doses
of this compound. -

Thus the results of the wxresent study, as well ag certalin field
studies that have been mude (1) asucr-est that the solution of the in-
dustrial hazard involved is depsndent largely on a reduction of the
air concentration of these compounds to a level that will not produce
liver damage. The present experiments indicate that lower air con-
centrations must be obtained in the case of the more highly chlori-
nated naphthalene compvounds and chlorinated diohenyl than for trichlor-
naphthalenes if a safe environment far workmen is to be assured. Be-
cauge of the pronounced toxic effect of small doses of cerdbon tetra-
chloride on the livers of animals alrecdy injured by exposure to .
chlorinated navhthalenss and chlorinated diphenyl, its use as a sol-
vent for these compounds would appear -to be very hazardous,

Irs
2/3/48

oew 33185

STLCOPCB4078429



e

Jenuary 27, 1949

Distribution:
1. Research File ~_
2. R.L, Jenkins - C.,B. Durgin

3.
4,
3.
6.
7.
8.,
9.
10.
11.
12,
13,
14,
- This Copy For»15,
16,
17,
18,

- Pleass 1inssrt
TAroclor Data

J.L. Christian -« R.3. Weatherly

w.T. Durrett - F,P. LaBelle =\ /
H,F. Weaver ' N
C.A. ‘Hochuwmlt

E.P. Rucker

Edgar E, Herdy

J.F, Reeves

J.F. Reavea

A.M, Ellenburg

R.R. Knight

Paul Logue

P,G. Benigms

the asttached data in your copy of Report No. 2215,
Book", issued April 27, 1948 by R. R. Knight,

Research Department, Phosphate Division,

AME :rs

A. M, Ellenburg

D

STLCOPCB4078430



FadenN
'

rs

8-20-48

Zefing=00
TH 2 m ey o o S N P, - ey gt Y% -
Si0Inty CLagbicn negssrlh FKenore o

Final Report on "Fvaluatiorn ¢
ionsarto lateriais as Fleoti-
cizerg”

;‘P’jh NO 2 5:39 a

AROCLOR 1232

Calculated moleculor Weighv: 22%
Refractive index®: 1.620 g% 200,

- 3aponificat ion equivalent™: none '

Crystallization point*: ~32.5¢C,

Boiling point™¥: 280-525°C. at 7580 mm.

Acidity*: .01 millierams KOH/mm.

Aclidity after heatt none

Color {Cardner Standerd): O

Colox after heat: O :

Color after ligat: 11-12

Specific rravity™: 1.2628% at 25/25¢C.

liater solubility: 00165 at 25eC.

Stability to hydrolyeis®: essentially non»

Odor: chleroceromatic

¥igeosity: 25°C. = 6.2% centipolse
0°C, < 6% cerntipolise

=20°C, = 627 ceatipoise

30iubility: Soluble in: occtyl aleoliol, acetons, ethyl
acetate, tenzens, Skellysolve C, Sksllysolve &,
turpentive, custor oil, cotton seed oil.
Partially soluble in: methanol, ethanol, ¢ly-
cerol, lipseed oil,
Tnsolable inm: glycol
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TABLE 1

I-A~b=300

DENSITY AND SPECIFIC VOIUME OF AROCLORS

AROCLOR 1242
EE T St
Temperature Denagity Spseific Volume
(ec.) ~ (g./ml.) (ml./g.)
49,9 - 1,3546 0.7382
102.2 1.3051 0.7662
150.3 1.2587 0.7945
201.7 1,2080 0.8278
254.0 1.1549 0.8659
298.2 1.1071 0.9033
AROCLOR 1248
Temperatu®e Densivy Specific Volums
(*C.) (g./ml.) (ml./g.)
’ 25.1 1.4439 0.6926 ]
49.9 1.4192 0.7046
103.3 1.3673 0.7314
150.1 1.3210 0.7570
201.7 1.26°91 0.7880
254.0 l.2148 0.8232
298.2 1.1664 0.8573
AROCIOR 1254
Temrpsrature Dengity Specific Volume
(°C.) (g./ml.) (ml./e.)
ey ooy ST e = et b el
25.1 1.5392 0.6497
- 49.9 1.513¢ 0.5605
102.9 1.4607% 0.6846
150.1 1.4127 0.7079
201.8 1.3595 0.7356
205.5 1.3096 00,7636
298.2 1.2546 0.7971
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STLCOPCB4078432



T--A<b~300

TABIE I Cont'd

DENSITY AND SPECIFIC VOLUME OF AROCLORS

AROCLOR 1260

Temperature -Density Specific Volumé

(eC.) (g./ml.) | (m./g.)
49.2 1,595 . 0.6267
102.8 © 1.5424 0.6483
150.2 1.4931 0.6698
201,9 1.4386, ‘ 0.6951
251.0 1.3854 0.7218
298.3 1.3322 ~0,7506
D. Ward

Central Research Depertment
December 21, 1948

Copled by rs
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Pressure
D2l

i V. e O

14,2
500
1000
1500

2000 -
2500
3000
5500
4000
5000
6000
7000
8000

e00C
100060
12,000
14,000
16,000
18,000
20,000
22,000
£4,000
26,000
28,000
50,000
32,000

T-A-g-200

VISCOSITY Vi

B Ll e

10N I PRESSURSE

4 ALy BT L3 € P oo e by i L e

1248 1354 1R4¢€ 1204
12¢ eps 2740 eps 8.7 cpe 24 eps
- 3140 — —
15% 4020 9.3 o
- 5670 — -
- 14300 — .
e £0500 e o
287 . 12 7
364 o 13 20
555 — 15 28
833 s - 17 59
12%0 S ' 19 _ o3
1380 S o1 . o2
5?‘1‘2 JRp— 2‘: _-.!J..',.
30 198
3¢ B34S
o G432
E 1280
111 . 2580
176
300
£94,
816
1350

£196

Copled by Ts
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TABIE II

I-A~g-400

VISCOSITY OF AROCLORS

AROCLOR 1248
v Temperature Kinematic Viscosity Absolute Viscosity
(°C.) (Centistokes) (Centipoises)
24,80 - 151.0 218.1
25,10 144.7 208.9
25,41 140.2 202.4
49.9 18,27 25,93
99.4 3.04 4.17
150.2 1.257 1.660
'200.4 0.777 0,987
251.8 0.533 0.64¢
297.7 0.412 0.482
Temperature Kinsmztic Vigcosity Abgolute Viscosity
{=C.) . {Centistokes) . (Centipoises)
24.80 585x10 201x10
25.41 505x10 777x10
49.9 96.7 146 .4
50.1 95.9 144.9
98.7 5.86 8,59
150.6 1.785 2.521
. ’ 200.4 0.991 1.349
250.3 0.658 0.863
251.8 0.652 0.853
297.6 0.485 0.608

Copied by rs
1-20-49

D. Ward

Certral Research Departiment
December 21, 1948
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Indu=trial aﬂd mrﬂi

Yole 28, cau,, (1’9 7

acasr

Charagctsrictley of D,.e-'.! acbrie Liguid -

Panteshlor Pent

Portachlor-  &lrvhenyl: Gip:

Fropexty Biphenyl Czide ¥et

BE.IH PO 1“’0 ’ F! QB) c ]‘“ eF‘ e iq el o
1.43

Sp. Gr. (°C/15.5°C.) 1.81 {65} 1.59 (100)
) . 550 (3

Viceosity, SUS, °C. 45 {gg
Pouxr Point, °C. . + 1
Refr, Index (25°C.) 1.6580
Dielscirie Strengbh, Kv. &0
Dielertrio Conatany {£5°C.) ©
Ave Torned GCagss W

TTos

-4
“Zh

illaticon Purbo e(

N.F., = Nop-fianmanle.
N.E, - Homeszplozlic.

54 {2

azhlor Hexachlioro

1any. diphonrl-- Triekhlor
wone Kgthuse
W.F, wW.F.
{100}  1.852 (100) 1.46
100) 84 {100} 50 |
+ 20 0-10 ¥
70 1,.63%0 1.E%CO
40 &9
4,53 £.8
N.E W.E.
Nins
Wouw
220340 200250
(25 1.}

Copled by w0
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St. Louls Megsrsg.
Edgar %. Berdy - Annisten

May 25, 1948 A.M. Ellenburg ~ Anniston

Paul Logue.
Dr. R. L. Jenkins TH. Wheelock
Mr, C. B. Durgin
Anniston _ Arpelor-~Sileatic Feactsn

Attashed are two coples of the No. T seriecs sbhout Silastic Facts.
Recently Dow Corning submitted the following inforration to us:

“Silastic is swollsn quite badly when subjected to most organias
golvents such as toluene, benzeae, etc. However, our laboratory
has recently submitted a report concerning the effacis of ehlori-
nated diphenyl on Silastic, Silastic immersed in chlorinated
diphenyl for seventy hours at 150°C. The change in the physical
properties wers noted and the figures indiceted that Silastic is
remarkably resistant o deterlorations from contaat with the hot

‘chlorinated diphenyl. The changes ia ths proverties are similar
t0 thoss preduced by hot ludricating oils and can be summed up as

follows:

(1) Lowering of the hardneas by about 20 pointa.

(2} Improvement in the elastieit¢y by several pcints.

{3} Practically no chenge in tengile strengiii,

{#) An appreciable increase in the ultimate cloagation,”

Western Felt Manufacturing Compeny at Chicago, Illinois, quoted Silicone
180 in gheeat form as follows: :

8z3" sheaet, 1/4" thick $11.25
20x20" zheet, 1/4" thick 63.5
24324" gheet, 1/4" thick 82 .50

Apparently the groatest drawbsck to the use of 3ilicone as & gesket
nsverial for hot Aroclors ie the high price of the plastics,

Benigpus

rh
encs

Copisd by rs
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HANDLING AROCLORS -

Gagketa = Aroclor And Pyranol
Letter F. B. Zienty to H. M. Hitchens = 3-20-48

"At a recent meeting 1t was asfteted by Dr. Suits of Gesperal Electrie

. that silicone rubber gaskets wore found to hold Pyranol sffectively under

conditions where other gagket naterlels cave pocr nerformance with respect
t0 freedom from lceka,."”
SAIES DEVELOPMENT REFORT
P. G. Benignug - 2f18»48
Precislon Die Casting Company, CGleveland, Ohio

"Ball—bearing swing joints made by Chiksan Tool Company at Breez, Ga]ifOW“‘
used on flexible connectiong with Aroclor installaiions.

"G. E. Glyptal # 2 Red is excsllent for sealing fluid on epplicavion to
threaded pipe."

rs
G=24-48
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'DIRECTIONS FOR TEST NO.__ 14348

SUBJECT:__ Evapora tion Pest of Liquid Aroclors
METHOD: 6 Hours Heating at 100° G. ASTM D6~B9T — Modified

Prooedure

Weigh on e rough balanoe about 50 grams (* 5 81!!-) of the well mixe(_l
Aroclor into apd accurately tared tin bdox, S5mm. dia. X 35 mm., deap =
| (3 oz, Gill-st§je ointment box, deep pattern), Fisher #1-520. Let - -

“stand until box and sample are at room temperature. then weigh accu~
rately. ' R : e -

. Plaoe the box in a venti’iated convection oven maintained at 1000 o/
#+ 1¢ for 6 hours. Remove, cool in desiceator to room temperature and

. acourately reweigh. From the loss in weight calculate the evaporation
in. per cent, Report to second decimal pleoe onlyo

Notes

1. Be sure box is at room temperature whenever exaot weight 1is taken.

- 2o The oven should not oontain other sa)mples whioh might interrera "
with evaporation. S e S

3. Because the eveporation loss 1is sensitive to temperature, the air

bath must be olosel maintained at 100e ¢, o

. FAB:om
i 1-29-45

. Copled by af
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