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. RESEARCH DEPARTLENT - PIOSPIL.TT DIVISION
[ MONSANTO CHEXICAL COIPANY

i Anniston, Alabama

i
|

Gen.rulllnrormutlon on properties of iroslors, Aroslor process
tata, u+ea of Arcolors, snd physiological effects of Aroolora,

| FOREORD

As a mpans of presentinc the available data on ..rooclors to the in
terested personnel within the Monsanto organization, this looseleaf
notebook ialbelnc compiled,

Most of the datu has resulted from work carried out within our owm
orgenization., Litorature references, however, will bs cited in all
cases throuchout tho compilation in order to allow nore detailed infor-
mation to obtained by the user. .

( The topowlng detc:iled outline is for fuciliteting tie location of
' data in the book and to assist in properly insertine newx data sheets.
Yach Aroolor 1s to be given u series number for location under ths
feneral mal ings. This schemo at present is as followe:

Aroolor 1221
Aroslor 1232
Aroolor 1242
i i Aroolor 1248
i Aroolor 1254
’ : Aroolor 1260

Airoelor 1268°

Aroclor 1268

Aroclor 1270

Aroolor 1271

Othor Diphenyl Aroclors

100 series
200 sories
300 series
400 geries
300 series
600 seriees
700 series
800 series
900 series
1000 series
1100 series

Arooclor 4455 ~ 1300 soriu'

3100 series
2400 series
2500 series
2600 series
2700 series MONS 058854

Aroclor 5442
Aroelor 65460
Aroclor 54635
Aroclor 5458

]
|
|
Otihar High Boiler .roclors
1
|

t

( ; Aroclor 2565 - 3000 series
' Reloted Compounds - 4000 series

THIS REPORT AND THE INFORMATION
CONTAINED HEREIN IS THE PROPERTY OF
THE MONSANTO CHEMICAL COMPANY,



-3 -

The page pertaining to tho solubility of Aroclor 4465 in various
solvents would dbe of this type "IAJ - 1500", In cagses where the infor-
motion for all Aroclors cen bve compiled on-one sheet, such as refrae-
tive indices, the pere will be inserted under the gencral hoading end
will beer .OtTI.y the number for the first airoclor, for example, IAh - 100,

i
1. OENEAL PROPWRTIN3 OF :ROCLORS

Ae llbyuoul. Properties
g|a) ‘Gonoral Physical Constants
1., Formula and molecular weisht

! 2. 3pecifications for lanufaoture

d) Density and Specifis Oravity

o) Oudbical Coefficients of Explnlion‘

a) Va'por Preisui‘e and Rate of Tvaporation

o) Specific Moat and Heat Capacity

[£) Thermsl Conductivity

[g) Viscosity

(h) Refractive Index

(1) Heats of Vaporjzation - Other Thermodynamic Properties

{J) Soludbilities

(x) Flash and Tlame FPoints

(1) litscelloneous
B, [Bleotricel Px-;pernu
{a) Dielestric Congtents
(b} Power Faotors )
. .|{e) Dieleotric 3trength
{4) Volume Resistivity
{e) Dipole Momsnts

(£) IMiscellaneous

MONS 058855
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|
11, lmm}?s OF MANUFACTURE
A, lYonsanto Procass
1, Rew Materials
2:. Chlorination
s;. Distillation
ﬁ. Stl;x"ngo and ‘;Mpplm
B, Tmn Process
ther Processes
111, .USLB OF AROOLOR3
A ootrioul Field )

1( Transformers
Capacitors
Coating for '/ire
Other uses

B. Varnishes
C. + lasticizers
D. reulic Fluid

¥, Hoating modiun

T, ;u'o_ Retardants

0. Miscellaneous

H. anestions for new Uses
IV, POY3IOLOCICAL EFFICT3

1. Bkin Tests

8. Bystematic Tests

‘ P~TIZNT3 U3ING [ROCLORS

MONS

058856
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- o . THIS REPORT AND THE INFORMATI
{ . CONTAINED HEREIN IS THE Pﬂorcnnr%':
. THE MONSANTO CHEMICAL COMPANY,

The bogk is subjeot to revision and chanres as various data sre
located. Orephs end Adiagrams will be inserted when possible and new
gruphs drawn as information is compiled,

Ko indices of sections is planned ut this time, dut later re-
visions may include such paces if the volume of informution warreats

it.

Contributions of new and sunplementary dats ars earnestly so-
1i0ited. y discrepencies in the existins data or edvice es to a
. better meaps of presenting the informstion will be grestfully acknow-
ledged, Aldress sll correspondence to the group leader in cherge of
the research on aroclors at Fhosphete Division - Research Department,
Anniston, Alavama, !

‘[ _— R»Q~J/‘ !9

i R. R. Knicht

a. 7’7 ‘ W?f
A. W, Fllenburg

|
|
T8 I
12/8/47 l
|
|

MONS 058857



o) am 3¢ I Page No. _____
‘ STANDARD %T.;ECIFICATION

i Monsanto CHEMICAL COMPANY
! PHOSPHATE DIVISION
ANNISTON, ALABAMA

PRODUCT: Argolor 1223 C(RE NO.:_2040-020e 9560
D be
GRADE: Negular AUTHORIZED,™ %0 1948
PROD. DEPT. NO.: SUPERSEDES:__ Inyalcnt-tiyn
L¢~ o} Addiele} JanR.} Y8
APPROVED BY (Initials) el A8 Jow]0ets 12
Control Consumer
Specification Specification

Cru@e Arpolor (11213

4pe O, ot (6800, 1,150~1,160
Actdisy, mg. NaOfl/cm, &40.5

aroelox 12813

Ooler 40 APTIA mex.
ansaity, mg. NaGl/cme 0,01 max,
e Ors ab [65/25,590, 1,146=1,156
Chlorine pontent 20,521,5,.
Viacosity 4t 100°F, 38=3). WD
i
]
|
NOTES: |
Oopied by 74 |
4/8/48 i

i MONS 058858
i
1
\



[2)an 2e

i Page No. ____

STANDARD %);ECIFICAT!ON

S PHOSPHATE DIVISION

|

| Monsanto CHEMICAL COMPANY
!

{ ANNISTON, ALABAMA

PRODUCT: _ir Aroolor 1232 cogg NO.:_1040-030u78-08
DA Decender 4, 1948
GRADE: | tomlar AUTHORIZED: '’
PROD. DEPT. NO.: SUPERSEDES:_NomTestativo
IY ReLedo} AdiE, 8 :.yonol Foio8,
APPROVED B (Initials) 12=17-40 121546 12-19-48' 12-19~40 ——e
|
; Contral Consumer
! Specification Specification
|
Orwis Aroslor !1331
7pe Ov, ut 43/15.8¢C, 1.240-).248
hotasty, wiy Nedit/em. £0,5
Avotlor 12321 ! ‘
dodor | 50 APHL miax,
Aetdity, mn, NoOH/om. +01 max, .
Ipe OF, at §58/18,8¢C, 1,238), ,240
Chlorine contend 31 5=32,8
visonsity mt 100°T, 4849 X3
i‘
i
{
|
f
1
NOTES:

|
Oopied by ry | .
4/8/48 : .
|
i
; MONS 058859
i




STANDARD SPECIFICATION

oF

MON3ANTO CHEMICAL COMPANY

Product: Ohlorimsted Diphenyl, distilled - Code No._ 1040-240-73-09

Date Authorized June 21, 1940

Grede:___ Aroolor 1242

Sp. or. st §5/18.5°C. -

Oolor, N.::L.
“Adsdity, NaOH/gn.

Viscosity nt B4.4°C.

Approved by __|A. B. Ger

vor  Approved by _ Robert 9, Weather:
Chie? Chemiat ﬁ?n—]'ham

P Pl

Supersedes Speoification Dated Iu_l_! 3, 1984

Tolerabls Limita

1,338 to 1.348
0.5 Maxtmum
.01 Xaximum

Typical Value

47 to 50 Seconds Saybolt Universal

Approved by _ Edw. A. O'Neal, Jr.

Copied by re
4/8/¢8 .

Works ﬁ'icger

Authorized by J, N, Carothsrs

-Chemical Director -

MONS 058860



STANDARD SPECIFICATION

orF

MONSANTO CHEMICAL COWPANY

J
i
i
Produet: Ghlolmted Diphenyl, distilled Code No, 1040-260-75-09

Date Authorized June 81, 1940

Orade: Aroc#x" 1248
i .

Sp. Gr, at 63/15,5°C,

Golor, N.P.A.
Aoldity, NaOH/gm

Viscosity n* 54,4°0,

|
Aroslor 1282 '
9p. Or. at oﬂb.uoc;
Color, N.P.A.
Aoidiby, IUL NaOH/gnm.
Viscosisy af %6.9°0.

Oopied by rs
4/8/48

Supersedes Specificetion Dated July 3, 1934
Tolerable Linits " Typlesl Valus

1.404 to 1.414
0.5 Maximum
.01 Maximum

69 to 76 Ssoonds Saydolt Universal

Cole No. 1040«310-75-09
1,572-1.563
1.0 Maximum

+01 Naximun
86-100 S

Approved by Robert S, \‘loit.horly
: Sales Ienager

Authorized by J. N, Carcthers
Chemical Director

MONS 058861



STANDARD SPECIFIC.TION

MONGANTO CHEMICAL COMPANY
ISANX SOHPANY

|
J o
1
|

\
Produot:_ Aroclor 1264 © Ootie No,_1040-280-73-09
Grode: Dielectrio Date Authorizad 10&#1

Supersedes: 6[8!._[40

Color, APHA Scale
. Oondition

Speoifio Gravity at 65/15.5C

Aoidity, lgm. NeOH/gm,.

Inorganic Chlorides, ppm.

Saybolt Vigocosity at 98.9°C, seo,

Dielectrio Oouum at 1oo~c

Resistivity n 100°C, obm-cm, at 500 volts

Refraotive IMox at zb'o

Distilling mﬁ“' Observed, 10%

Obgerved, 50%

: Observed, 907
Pour Point |
Water, ppa.

Dvaporation, ém--. at 100°C
Corrosion Test-Change in weisnht
Aciaity after test:
Inorganio 1des after tost
Condition ofter test
Color or tost

: '
s i
8/11/48

100 tax,

Clear

1.495-1,308

01

0,10 lex,

44.5-47,5
4.15-4.38

Above 800 X 10°

1.6370-1,6390

8503550

358-368°C

362-375°0

8 to 18

35 Mex,

0.4%

o.o‘

0.01

0.10 Jax.

Clear

150 Max,

MONS 058862



| . STANDARD FPECIFICATION

or

: |
Produot: Aroslor 1260

MONSANTO CHEMICAL COMPARY

Code No. 1040-290~-75-09

Grade: Dieldotrio

Date Authorized _11/16/41

Oolor, APHA sn#lo

Oondition

Specific Gravity at 90/15.5°C

Acsidity, Maw. H/em.

Inorganic Chlopides, ppm.

Saybolt Vieocosity st 96.9°C, seo.
Diolectrio Oonptant at 100°C - .
Resistivity at 100°C, ohmeom. at 500 volts
Refraotive Indr:l at 25°0

Distilling Renge, Obsbrved, 107

Observed, 50%

) Observed, 90%

Pour Point
Water, pm.
Evaporation, 6 Hrs, st 100°C
Oorrosion Test~Change 1n weight

Acldity after test .
Inorgani o rides after teat
Oond ition after test .

Golor or tost

rs |
8/11/48 ;

Superasedas: 1[30[2

100 Xax,
Clear
1.550~1.560

01

0.10 Max,

7580

3.6~3.8

Above 500 X 109
1.6455-1,6465
$70=377°C
377-365°0
385-400¢C

26 - 34

MONS 058863



SPRCIFICATIONS FOR SOLID DISTIILED AROCLOR3

- . Acmm. m .
IRODUCT  APPEARARCE & COLOR  HOLD POINT  Xg.MeGH/gm 5% TOIUERE  FOIRT ~ CHIORINE

1268 White to yellow 1335-160°C, 0.05 Max,
. orystalline -
powder ’ . ’
1269 ‘hite to grey or 225-233°C.
light yellow
crystalline
powder

1270 Thite crystalline 285-300°C 80 AFFA ' €9.5 -
powder Max, . 70.5%
1271 Practically white - 80 APHA 304°C,

light fluffy . ax, Min, -
powler

Copied by rs
4/8/48

MONS 058864




s s : ' Page No. ____
STANDARD %l;EClFlCATlON

Monsanto CHEmIcAL COMPANY
PHOSPHATE DIVISION
ANNISTON, ALABAMA

PRODUCT: __|Arocler 4488 (fecular) CODE NO.:_1040=4%0-73-09
DATE
GRADE: AUTHORIZED: Octobver 4, 1844
PROD. DEPT. NO.:. SUPERSEDES:_ Juzo 3, 1944
M. HaFete Poley  RedeTep FoALB,
APPROVED QY {Initials) 9=C0u48  9.20w04  10e0ets )0u2-14  J0-deAd
| Control Consumer
Specification Specification
|
hprearunce cleer, 180t
yollow,

Lrittle resin

Color, N 4ie* ’ 2,0 mex.
softoninn Point
{onetelolly) 60 -~ §6°C,
ansd mm; .
( HghiuOli/rr3y ) 0~ .o

* Cpgrtellingty Nos apace

* Ruioing polor l4mit 0 2,0 moxzimum Yo reCommandcd dedause
tnoneotipn recordn show that all lola produced in 1944
have: thdI o color of 1.0%.

v

i
i
i
|
|

Goplot by v
uwe/as

K : MONS 058865

i
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! .
g STANDARD SPECIFICATION
O .

i

|

|

MONSANTO CHEMICAL COMPANY

Product: Chlorinated High Boiler

Code No. 1040~480~75-09

Date Authorized May 10, 1940

Supersedes Specification Dated December 23, 1933

Typical Value

Orade: __Aroclor 5480
o
i
i Tolerable .Linits
|
|
Appurlneo} Olear, light yellow,

Ool‘or, N.PrA.
Crystallinjty Tost
goftening Point, ASTH

Acid Numbe;

Men NaOH/em.
. Chlorins i
1

Approved by |A. B. Gerber
)

Approved by |EAw. A, O'Neel, Jr.
o Tiorks Manager

Copled by s
4/8/48

brittle resin

2,0 moximuns _

To pass test ' N
100 -~ 105.5°C.

0 - .05
85.0~80.6%

»

Approved by  Robdert 3. luthrgl 5[6[00
Sales Manager
Authorized by J. N, Carothers, 55}0540
3 eotor

MONS 058866



3pecific

|
|

Monsanto Chemical Company
Anniston; Alabama

Aroclor Test Nethods nnd Designutions

Gravity of Aroolors

Total Ohllorine in Axvoclors

Softeni

Point of Solid Arcclors

Determinption of Iron in Aroclor
Flash and Flame Points

Viscooity of Liquid Aroolors
Distillation Rangs of Aroclors
Tvoporation Teot of Liquid Aroolors

Refrach

ive Index of Liquid Aroolors

Resistivity of Liquid Aroclors
Disleotric Constant of Liguid Aroolors
Aoid Numder of Liquid Aroolor

Color of Aroclor - NPA Scale

Color of Arcolor - APHR Jcale

Ac1d R

or of Solid Arcolors

Pour Point of Liquid Aroolors
Inorganic Chlorides in Aroolors
Viater Ogntent of Liquid Aroolors

|
{
{
|
i

14~10-48
14+13-48
14-17-48
14-21-48
14-24-48
14-29-48
14-31-48
14-32-48
14-34-48
14-35-48
14-36-48
14-42-48
144348
14-44-48
14-46-48
14-47-48
14-48-48
14-53-48

MONS 058867



L'onganto Chemtical Company
Anniston Method No, 14-10-48
Specific Gravity of Aroclors

1
The tompetaturo at vhich the gruvities of 1liquid Arooclors are taken
varies wi‘ h the viscosity of the liguid. Note the temperaturs at
which tho gravity is to be taken for the Aroolor under test and heet
the nmpllo to 10°C, above that temperature. Pour the hot sample into
the steam or hot water jacketed hydromstor jar provided for this test.
Stir 1011] with an scourate thermomster and adjust the temperature to
the desired point dy controlliny the steam or hot water feed to the
Jjacket. Continue stirring until the temvsrature remains sonstant for
half a mimute, Allow the hydrometer to simk into the 1iquid, then
read the hydramster scale at the point of the lover meniscus and record
with the elnpentux'e. .

Report ttr lpeoiﬂo pgravity to the nearest 0.001 unit.

MONS 058868
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! .
i Monsanto Chenical compuny'

A‘nnuhon Method No, 14-13-48

%IIBTEQT: Total Chlorine in Aroclors

7.177'1‘.{01): Volhord Titration following Peroxide Fusion

Chlorine in Aroclors mey ba determnined by fusion of the sample with
sodium peroxide in a Burgess-Perr fusion oup, extracting the fuston
with woter, acildifying tho water extract with nitrie acid, and vpre-
oipityting the ohlorine by eddition of an excess of silver nitrate.
After filtration, the excess of eilver nitrate is deternined by ti-
tration uppinst potagsium thiocyunate, usin~ ferric ammonium sulfate
as Xndiu‘ oT. '

|
Apparatya
The fusion eup used is the Burgess~Perr Sulfur Bomb No, 3 for flame
ignition) A lead gnsket 1s used. For isnition, the bomb is sus-
pended through a 1-3/16" round hole in a 1/8" tranaite vlate. This
allows the fusion cup to extend throurh ths ovlute for about 3/8 imch,
Ignition (is effeoted by strongly heatinrm the bottom of the fusion cup
with the |full flame of & Moker burner for two minutes.

The bomb, raskets, and tho sodium peroxide ere odbtained from the Parr
Instrument Compeny, Moline, Illinois.

The fusi¢n mixture is made un of about 15 rrams (one metsl scoop)

of sodium peroxide and 0.3 prams of finely powdered ¢ane sugar, The
reagents. should be frees from oblorine, or s blank run and corrected
accordinply. The fusion mixture is well mixed by plascing the ingre-
dients in 2 small ¢lass stoprered bottle and shaking vigorously. A
meaguring spoon for the supar is convenient,

SOLID AR 3¢ The non-crystolline type are weirhed in the fornm of
small pellets. These are prexred by hestinc the aroclor until s eon-
sistenoy is reached as will permit dropping it from s cless stirring
rod onto o tinned surface (a csn top), esch drop formin- a pellst.
shen oooh. these pellets can be removed from the surface by inscriing

a apstulp under them, .4 rrums are used. The pellets are brushed
into the bdottom of the fusion ocun and the fusion mixture placed on

top of t}wm. After tightening the 114, the charpe is resdy for fusion.

The orystalline type Aroclors are weiched in the powlered form, .4
ams being used, They are cherred in the seme manner as the non-

&
tu'ylf.a].lx ine type.

<

| _— MONS 058869



“ . .
Totul chlo}!no in Aroclors -8 -
|

LI'UID AROCLOR3: .20 to .30 grams sre weighed by dro-ring from a
stirring rod onto a piece of thin homierhericully chaped slass, or
1/2 mlatin capsul (Gelatin Capsules No, 00, United Drug Company,
Boston - qt. Louis), which hes boen just mreviously tarsd, and which
remaing 0n the belanoe, ' It is necossary to heat ‘the more viscous
Aroglors %0 "dropping" consistency. The niece of glass then casily
slides off the bulonce ran imto the fusion ocup., Cover with the
fusion mizture, .

The £0ll n&‘qunnutiu of s.mple, sugear, and AgNOy are used for the
respective chlorine contents:

|

0l cmtg% “leight of 7] Amount Sugar AgNOg
of - 308! 0.3 grams 0.3 g. S0 ml.
307 - 453 0.3 ¢rams 0.3 g. S0 ml.
48 -~ B8R, 0.3 granms 0.3 g. 50 ml,
584 -~ 66%: 0.3 grams 0.3 g - 75 ml,
86 - m[ 0,3 prams 0.3 g, 100 ml.
mooaug] ‘
Place thol fusion oup, whish contains the wrenered sam»le end fusion
mixture, }h the trensite ignition plate und apply the full flame of

the Meker burmer to the bottom of the fusion oun for 2 minutes.

(CAUTION: Do not stond too near the fusion durin; irnition. The use
of a safety shield is recommended.

Then remove the flame snd oool under the tap. "'hen ¢ool remove screw
ocap. Tharoughly rinse the cup cover with water, collecting the rinsines
in a ol 400 nl, beaker.

Then plsge the fusion cup on its side in the beaker and cover with a
watoh plass., 50 = 70 ml. will be in the hesker from rinsine ths eep,
and this(is sufficient to dcocompose the charre. Remwve the oup and
rinse well. “hen deoomposition is compleie, rinse off cover-gless and
add pure [HNO3, with stirring, until soid is present in excess to the
extent of about 10 ml. (About 50 ml. of acid are required.)

A6d exachly 80, 75, or 100 ml. of standard silver nitrate solution from .
a pipet {depending upon ohlorine present) and stir to effect coemlstion
of ailver nitrate precipitate. Filter with suction throush an asbestos
pad on a|l=1/2" perforated porcelain plate and vash beaker and filter 4
times with emoll portions of 00ld water. Allouw the filter to druin com-
pletely between washinga. Transfer the filtrate back into the 400 m},
decker and rinss the flask twiecs, addin: the rineinss to the deaker,

‘A4 3 ml:w of ferric iron indficator to the solution and titrate with
standard KON3 golution until & distinot pink tint is just obtained.

!

MONS 058870



Total cpiormo in Aroolors -3 -

Culoulutlon of Chlorine Contont

subtrucf.‘ehe volume of KCN3 required from the volume of KCN3 required
to titrate the amount of standerd AsHO, solution used. This will eive
the volums of KCONS equivalent to the chlorine in the semple. XMultiply
the volume 8o obtained dy the ohlorine value of each ml. of KON3J and
aivide by the weicht of samnle taken.

For example: If 50 mi. of silver mitrote solution is egquivalent to
61.4 ml. of KON3 solution end the volue of 1 ml. of KCN3 solution is
+003770 gram O1l; then if it is found that 0.3 rram of sample shows a
KCN3 titration of 10.4 ml. the percent of chlorine fe:

!
| {61.4 - 10.4L: 1003770 X 200 . 44004 01

In ease
amount

he fusion mixture or other rearents oontain chlorine, the
st be determined and deducted fram the ohlorine found,

Solutions Required

Standard AgNOg Solution: Dissolve 22 srams of silver nitrute in eash
liter of vmter. Protect the solution from light, :
Jtandard KON3 Solution: Dissolve 10 ~rams of KCN3 in 1 liter of water.

Torric Iron Indicator: Use a saturoted gsolution of ferric ammonium
alum, sbout 5O g. per 100 ml. of water.

Pare Nitric Acid: Stock acid suffices provided it is oolorless. It
ocan be boiled in a deaker until colorless if necessarr using 600 ml,
HNO, apd 300 mi. of HgO. . .

Standaxdization of Solutions

Jeigh 0.3 aud 0,15 rram portions of pure dry NaCl into separate 600

ml. beokers, Add 250 ml. of distilled water to éach and 10 ml. of

pure SOj nitric aoid, /hen solution is complote, add 50 ml. of otendard
AgNOs ‘sblution from pipet. Stir well esnd filter tirourh an asbestos
mat on A perforated porcelain plute, using suction, Wash filter amd
transfer the filtTate back to the beaker in the same manner as when
working with a sam-le. Titrate the filtrates with etanderd KCR3 solu~
tion, using ferric iron indicator. -

The value of 50 ml. of AgHOs solution in terms of KCNJ eolution ie
found by subtracting the ml, of KONS solut fon in titrating the 0.3
gram of NaCl from twice the number of ml. of KCN3 solution used in

Qttrlﬁﬁng the 0.15 gram of NaCl.

MONS 058871
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. |
Total Gm}hﬂne in Aroclors -4 -

This vuqu is checked by titreting 50 ml. of AgNO3 solution added to
400 ml. qt water and 10 ml. of pure 50y HNOy with KCNS solution. This
titration should agree very olosely (2 0.1 ml.) with the value found
from cho}nr'auon of NaCl. The titrution must be made slosly to avoid
drainage jerror,

Since pnlo NaCl ocontains 80.6671 C1 by theory, the value of the KUNS
in terms |of chlorine may be found by dividinz the weight of chlorine
in the NaCl taken by the ml. of KON3 equivulest to the silver nitrate
roqutro:?

Example: |

Two (0.3 gram portions of NaCl ehow KON3 titrations of 13,11
and '13.13 ml.

Two, 0,18 grom portions of NeGl ahow KONS titrations of 37.28
and~37.24 nl.

The XKONS squivalent o 50 ml, of ApNOg is then (37.28 + 37.24)
-#&nﬂA&_ '

By cltuhon of 50 ml, of Agh0y againat XCN3 solution, it s found
that 61.56 ml, are required, This apgrees within .04 ml. of the value
obtained from the NaCl titrations.

The ohlorine value of the KONS is tham, .6088 X .3 divided by 61.4 -
13,12 003770 grems 01 per ml. of KONS,

The ohldrine value may also be caloulsted from the titration of 0,15
grom of RaCl. 0,6068 X .15 divided by 61.4 - 37.26 pives 003770
grams C1, per ml. of KCNS. :

1. The fusion materials have explosive properties if handled improporly;
congequently eara must bs teken to use safe provortions; to sesure

mixture free of large lumpa, und t0 croverly neat the ocover

of the fusion ocup. The fusion mixture mugt be kept swey from rater

ist 8ir, either of wiich may ignite the charpge. The fusion

e should not be ground to reduce lumps.

2, 'l'hol mothod as described ia not applicadle to volatile orgonic com=

poubde unless precautions are taken to avoid loss of sample durisg
nl’ghins- .

On |[acoount of the high chlorine ¢ontent of many of the Aroclors and
the small smoupt of samnle taken, rreat ascuracy' is required in
weighing, transfer, and mixing of the sample. The pipst and buret
for measurins the standard solutions must be very clean to avoid
arginage errors.
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Totsl Chlorine in Aroclors -8 -

2, Tusilofs which show dlack cardon dencsites on the cover and gide
of tho fusion cup mey or may not cive the full ohlorine content,
If a carbdbon deposit is found, a second fusion should be made usianp
a smaller sample or reducinz the emount of suger in the charne or
both.
1

© B3, The temperature at whioh the standerd solutions are standardized
should be moted, In case room temperotures vary from this tem-
peruture, appropriute volune correctisns should be rade.

4. The fusion mixture materielas should be osventiaslly free of chlorine.
T:e chlorine content may be determined by raking a blank fusion,
thut 1s, without addition of ssnple, and titrating in the usual way.
Five @l. of AgNOg may be ‘added instead of 50 ml, nortions of AriOs
solution in like volumes of solution end nitric acid.

Referenoes

Beamiah: |Deterninobion of Orgonic Helonens, Ind. Ing. Chem., Avel, ¥d., L]
302 (1934).

'
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i llonsanto Chemical Company
Anniston llethod No. 14~17-48

. SUBJICT:__ “oftenin~ Point of 0lid Aroclors

, I'THOD: Ball end Ring

|
This method is a modificetion of the A.3.T.I's standerd nethod of test
for aott,ninr,-, point of bituminous motorials, serie’ designation:
ho} 23—3973 The method Aiffers from the standard method in that the

larger than speocified. A two ring suprort is also used in
t two tests may be made simultaneously.

rings ar
order th

utus oonsiste of the following: (a) ‘Iwo tapered brass rinre,
5/8" inajde dis. st bottom, 11/16" 'inside diometer at top snd 1/4" deep:
thicknoss of well 3/32", (b) Two steel balls, 3/8" diameter “reighing
55 crons eash, () A 800 ml, Griffin low form beaker, (4) A
ring sipport for the two rings having @& brass plate exactly ne inch be-

ate supporting the ring. (e) A 300%C, A,3.T.K, low distille-
ometer gruduated 1°C, [}

Prepurstion of the Semple

The somple shall be melted and stirred thorourhly, avoldins overheatins
or insorporating air budbdbles in the mass and then noured into the riny

80 as %0 leave o slicht excess On eooling, Since the Aroclors shrink
considerably 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 poimts 80 as to rrevent the cocled Arpoler from dropving out
of the ring. In the samo vay, the second rinp 1s filled with a standard
Aroolor known softening point, The standard ..roclor should have a
softenin within at lemst 10 to 15°0f the Aroolor being tested.

The rinrs while beinr filled should rest on @ olsan can 114 or on a
dbrass plate which hes been amalpameted to prevent the .\roclor from ad-
hering to it. The Aroclor in the rinvs should be fully cooled and
hn-donodl befores mroceding with the test,

Pi'ood\x:'!o

Ad44 000l solution (employ water for softening point between 0-80°C,
glycerin for betwesn B0-200°C., mimersl oil for above 200°C.) to the
beaker until the surfuce of the solution is 2" above the plate holding
the ri when the ring support is suspended in the beaker. Placs the
rings ogntaining the Aroolar tO be tested and the standard aAroolor on
the ring support.: Plaes & ball on the center of the upper surface of
the Aroelor in each ring. Suspend the thermometer so thut the bdottom
of the Juld is level with the bottom of the rincs and just midwny de-
tween the two rings.
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Plece M#ker end apparatus on a 6 inch round hot nlute and heat ut
suoh a rﬁto thet the temperature ia raised 30, each minute,

The temperature recorded by the thermometer ut the instant the Arcclor

touches the bottom plote is reported as the softening point. The heat~
ing is ogntinued until both Aroclors have dropned to tiie dottom -late,

No sorredtions are made for emerremt stem,

Notes i

1, The standord Arocclor is run along with the sample under test in
order to compensate for variutions in rete of M« ting, dilution
of glycerin, and thermometer varlations.

2., The softening point of the standard samvle is determined by raking
several detorminations uaing fresgh glycerin and cerefully checking
the rise in temperuture of the glycerin so thst it is as near as
possible to 5°C, per minute.

3. Tue plycerin may be used repoatediy for the testa after renoval
of the Arocolor.

4, Benl]ol 1s used for ocleanins the rings and balls.
5. '.utq'r can be used inatead of glyocsrin for softening points up to
90¢C.

8, For [softening points adbove 100°C, well boiled glycerin should bde
used. The usual glycorin is not satisfactory adove 125 to 130°C,
it \goilo with losa of wmter while the tempersture remains procti-
cally constant. It is well to hove & supoly of hish=boiling glycerin
on lrand t0 be used only for softening points above 100°C.

7. Mr’hm_:ln on the rincs and balls during the test should be avoided
as *ar as possidle,

8. Tho!tat.o of rise of temparature of the rlycerin shall be uniform for
eaoh minute after the first 3 mimutes of heatinr and not aversged
over the period of the test.

FAB:onm l
1-31~48,

Copied by rs
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lionsanto Chemiocal Company

|

' || Anniston Method No, 14=21-45
l SUBJUCT:__Dotermination of Iron in Aroclors . , -
‘, —— .

i

Iron in clors may be determined by extrasting 8 dbonzol solution of
the Aroolor with diluto hydroohloric aoid until further extractions
show no appreciable iron contont. The iron in the combined extracts
1s then determined by diohromate titration,

Px-tmodm-ti

Transfer § ~ 10 grams of sample to & oloan seperatory funnel of ebout
150 ml, oppacity. Add about 50 ml. of benzol and shake until the
sample fs in solution.

When solution is complete, add 10 ml, of 1:1 iron-froe HC1 and shake
for about 3 minutes. Let stand until separation of the two layers .
is oomlebo, then draw off and preserve the acid extract. Add snother
10 ml, of 11l HC1 and sheke again, Drav off the scid layer and eombine
with the firpt extract. OContinue until HC1 layer is clear. Determins
the iron by usual dichromate titration method,

FAB:om
1-31-45

Copied by rs
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l Monsanto Chenical Company
’ Annigton Method No. 14~24-48

]‘ JUBJECT: __ Flesh and Flame Points

| I:TiWD:___Cleveland Open Cup

7

The flush and flame points of Aroolor shall be determined in the
Cleveland Open Cup Tester, followins the procedure dsscribed in ASTHU
D 9233,

Apparstu

The oup ghall be supported by a metal plate 1/4" {.635 om) fn thicke

ness and. 8 inchea (15.24 om) in width, The plate shall be of brass,

cast iron, wrought iron, or steel., In the center of the wlate there
shall be & plane derrossion 1/38" (.07 om) 1n dspth, and of just
uutﬂaicbt diameter to fit cup, There shall de a circulsr opening 8
3/16" (3,50 om) in diemetcr, out thru the plate, centeriny with the
center of the adove mentioned denression. The plate shall de covered
with a° ot of hard asbectos board 1/4" in thickness, and of the asme
shope ag the metal plate. There shall be cut in the center of the as-
destos bourd a sircular hole just fittine the ocup. Heet may be supnlied
from s oconvenient sourca. The use of a ~as burner, electric heeter, or
aloohol lamp is permitted, dut under no oiroumstances are products of com~
dustion or free flams allowed to come up around the cup. The source of
heat shall be centered under the opening in the plate and shell be of a
type that will not produce local superheating. If a flame heater is used,
it may be protected from drefts or excessive radiation by any suitadle
typo of [shield, that dves not project above the level of the upper surface
of the asbestos board. The thermometer shall conform to the requirements
of thermomster No. 8. (%ee AT tedble of thermomsters).

The the ter shall ba suspended or held in a vertioasl nosition dy any
suitablp device, the bottom of the buld shall de 1/4 in. (.635 cn) from
of the oup, and above a point helf 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 15 exaotly at the £1lling line at
room telpersture. The surfacs of the oll shall be free from bubdbdles.
There shall be no oil sdbove the £illins line or outside of apparatus.
The test flame shall be approximutely 5/32" (.397 om) in diometer.

The tedt flams shall be applied as the temperatuve read on the thermo-
moter reuches each successive S°F mark. The flame shsll paes in & straight
1ine, (or on the circumference of a oircle having a radius of at least 6
inchep|) across the center of the oup und at right angles to the dlameter
pessing thru the thermometer. The test flame shull, while paseing ecross
the face of the oil, be in tha plame of the upper edge of the oup.

The time for the passase of the test flame across the cun shall ba avproxi-
motely 1 second. . :
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Flagh and [Flume Points L =2 -

| .
The 01l shall be heated at & rate not exceedins 30°F per minute tem-
perature rise till a point is reached asroximstely 100°F below the
probuble flash point of the oil, Thereafter the rate of heatinr ghall
be deoreajed ecnd for at least the last S0°F befors the flash point 1s
reuchod the rute shell be not loss than 9°F. or more than 11°F per
minute.

The tluh‘polnt shall be taken us the temperature read on the thermo-~
motor whon u flash apreurs at any noint on the surface of the oil,
The true flash muat not be confused 'with a bluish halo which sometines
surrounds ‘ the tost flanme,

After detérmining the flagh point, the heatins shall be continued st
the speoilied rate of 9°F %0 11°F per minute, and application of the test flame
shall be made ut the specified intervals until the oil irnites and con-
tinues to burn for a period of at least five seconds. The method of
applioutipn of the flame shall de the same as for flash point. The ten~
perature reud at the time of the flame application, which causes burning
for a pertod of rive geoonds or more, shnu be recorded as the fiame
point., .

The rlu point and flame point tests shall be made in & room or com-
partment [free from sir drefts. The operztor shall svoid dreathing

over the jsurfuace of the oil. It is desiradble that the room or compart-
mont may be darkened mrrlgtonuy 80 that the flesh may be readily die-
'oorn!.blo.l : *

Note b : ’
Note .

Aroolon‘lzte 1254, 1260, and hi~her chlorineted Aroclors do not have
a distinot fluh or !hlne polnt below their boiling temperatures.

I
FAB:om
1-26-45 |
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lonsanto Chemical Company
| Anniston Method No, 14-29-48

FUBTUCT: _ Viscosity of Liouid Aroclors

LETIOD ¢ 3aybolt Universal, ASTH D 86-44

Viecosity 1s a moasure of resistance to flow, It is measured dy the
time necessary for a chosen volume to be forced thru a tudbe of chogen
lensth and internel diametor. By theory the viscosity of a fluld is
related to the average distance dbetween its molecules snd to their
average mpeed and their sive.

Shilvd T 32N

Apparatu

1

Viecosimeter assemdbly with oil tube, bath, receiver, thermometers,
strainer, timer, and pipet to mest all requirements of ASTM D ee-38,
The viscosimeter now in use is nade by Krebs Elee. snd lfg. Co., New
York, purochesed from ¥mil Qreiner Co., their 2-tude capacity j862,

One tube - on left hend = has been certified by the Burcau of Standards,

Proocedure . .
The viedosimuter is set up in sccordance with manufacturers directions
using Ng. 20 motor oil for ths Yath,

D 88-44.

Bath: At sonclusion of test, open the sontact points until lor 8
Tnohea gport so as not to mut undue strain on thermostatis eontrol
sools. Put a fow drops of oil in motor cups occasionally.
Xeep outside of bath wiped free of oil or Aroelor. Cover with hood
when pot in use. .

proper level of o0il by occasional additions thru hole in
"hen 04l blaekens, ¢1ismantle, clean heuters, tubes, and

s hile still hot, remove all possidble Aroclor fram psllery

w Pipet. ben cooled to 70-80°¢, fill tube and gallery with benzene,
drop thiru orifics into beaker, drain ~allery with pipet, repeat with
acetone, and wipe 4ry with absorbent paper in such a “ay that fivers
oannot ltull into tube. Repeat until clean,

ou«;.x«%»m cover the leather Dlunrer with sized thin paper (“copmy"
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sheots) MJd swad walls of tube before usins oleaning fluid, 'l“hi.
keeps nu[- polished, Cover oi) tubees with 1ids when not in uwme.

Orifice: [Do not pass wires, strin~s, nine cleaners, ete, tlru the
orifice. |If & hair falls ecross orifice, remove with long handle
foroops. If ths orifice bocomes ologged, dianantls apperutus to
clean,

c:ubnq%g‘

Cheok tho!timer ocoesionelly for 60 sesond periods. Oheck bsth ther-
mometer from time to time, Cheek performance of viscosimeter verfodi-
oally by running e reference sample of Aroclor on whioh careful detor-
ninstions have been made.

Available|ror culibration is also an oil stendard, cslled "Alpha 48",
of the Americen Petroleunm Institute. The nil 1s ocbtained from the
Mlanno efining Company, Philadelphia, Pennsylvenia. Becsuse sush
oil standbords are subjeot to ohanpe they are checked annually,

TAB:on
1-31-45
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lonsanto Chemical Company
Anniston Method No, 14-31-48

WUBIZCT:___Nistillation Renre of Liguid Aroolors

METTIOD g A.3.T.M, D-20 with Modifioations

The apparptus, consisting of flask, condenser tube, shield, and ther-
mometer, is exeotly the same ss descrided under A.3.T.M. test D-20
»Distillarion of Bituminous Msterials suitable for Road Trcatment”.

Attach a B inch auxiliary thermomster (0 - 150°C.) to 4istillstion
thormomstsr. FPlooe dbuld half =ay botween top of cork and probuble
avoruge of distillation renpe. Cover both thermometers with a 3/4"
diameter plaes tuds to insure & uniform temperature correction for

the ozposrd stem, dsrometric yressure and thermometer error.

The prooolaure is osnred only to the extent that thermometer readin~s
are taken when specified percentunee (usually 10, 50, and 905) of
Aroolor huve been distilled fnste:d of followins the A.5.T.K. proce-
dure of weighing the distillute between specified thermometer readings.

In tuqu 1liquid Aroolors, 100 gms. of sample are weiched into the
distilline flapk end Aistillute recoived in a tared flask or beaker
restins on pan of a Torsion dalance with 100 pgrom scale.

Procedure

“leigh out 100 grams of sample into the distilling flask. Assemble
apparatug as degorided under A.5.T.M, D-20, Insert thermometer
(A.3.T.2{ high aistiliing O ~ 400°C,) thru cork in the neck of the
flask 80 that the top of ths buld is level with the lowest point of
juncture./of the tubulature and neok of the flask. Avply heat to the
flask su, ted on two sheets of 20 mesh wire gauze so that the first
arop oomss over in from B to 15 minutes, .

Conduct distillation at rate of 50 to 70 drops per mimute. Colleoct
distillate in @ 250 ml. deaker tared on a balance. Take temperature
resdings st 1%, 3%, 8%, 10%, 207, 307, 407, 50¢, 60, 707, @07, 907,
9358, 98;',’, 965, 974, and 4ry.

Correctibns for emorgent stem and pressure are snplied to the thermo-
meter rehdinge if required, Teke correction readinpgs at first drop,
107, B0%, 90%, and dry., Report the temperstures to the nearest 1°C.

Sxemple: (Nixposed stem in decrees) X (temperature difference in decreos)
X 0.000158 = desrees stem correction = Ty, The exposed stem is resd from
the top of the cork. The tempsruture difference is the reuding of the
thermometer minus the temperature of the suxiliary thormometor.
L . .

j
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Duulhw]on Ranre of Liquid Aroclors -2 =

0.,00012 'X'I & = barometric corrsotion = Ty Ty = normal boiling point
in degreed adpolute; & P = chanre in rressure from 760 mn. Hg.

The oorredtion im asdded if barometer is delow normal and subtracted
1f the barometer is adbove normal, (MacDoupall - "Thermodynamiecs end
Chemistry? pp. 113). Corrected Temperature = Observed tomperature ¢

7 2 Ta

1-20-48

.
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llopganto Chemical Company
Annﬁaton Method No. 14-32-48

Pu—

wairm': Lvaporation Test of Liouid iroolors
METHOD: 6 Hours Heating st 100°C. AST!' D6~3OT - Nodified

Procedure '

]
Jeigh on & rouph bolance about 350 grams (5 .5 gm.) of tha wall mixed
Aroolor into en accurately tared tin dox, 58 m, dia. X 35 mm. deep
{3 oz. Gill-style ointmont box, dsep pattorn), Fisher #1-820. Let
stand until box and ocemple ars .t room temperature, thsn weigh accue
rately.

Plooe t-hoibox in 8 vontilated conveotion oven maintained at 100°C.

* 1° for 8 houre., Remove, cool in desiccator to room temperature and
accurntely rowsigh. From the loss in weight calculste tho evaporat fon
in per « Report to second decimal place only.

Notes ‘

1, Be n+e box is at room temperature wh.novor exact weight is taken,

2. The ofen should not contain other samnles which mirht lntcrtne
with pvaporstion.

3. BoouF; the evanoration loes is sensitive to .tenporuturo, the air

bath muet be olooely meintained at 100°C,
FPABiom | - .
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OOpud w rs
4/23/48 |

i

MONS 058883



Monsento Chemical Compeny
! Anniston Method No. 14-34-48
f SUBJRECT: Refractive Index of Liquid Aroe

o-ore

METHOD: _ Abbe Refractometer

|
Rofnoetv‘e Index

The refryctive index of any medium is defined as the ratio of the ve-
looity of light in eir to the velocity of lisht in that medium. It

1s measured by the rutio of the sine of the inoident angle to the sine
of the angle of refraotion. The denser the medium, the ~rester is the
refruction toward the normal (hicher refractive index), Because the
rotrlouﬁo index is chereoctoristic of each substesnce, it is useful ia
1dentifying liquids end verifying their purity, in determining the mo-
lecular struoture of organic compounds, end in gome guantitative analy-
ses of mixtures. As applied to Aroclor testing refractive index pro- -
vides & ;orlnoaeun of composition and purity.

at!

Adbbe Rafrectometer with aooobaor:u, Bausch and Lomdb, Cat. #2550, Serial
No. 377.| Calibrated to rend directly in terms of refractive index of
the D line (ecdium) st a tempersture of 20°C,

Proced ] )
Operators should be familiar with the Bausoh end Lomb "Directions for

Use" and. prsotice the manipulation as there deserided bdefore attempting
determinptions on Aroclor, The abridged directions below provide a
working putline but at the expense of omission of essential explanatory
dotails which are eontained in the B. and L, directions.

Jorew thermometer into its socket in water jacket of upper orism. Open
prisms and oheok their condition. Clean if théey are soiled, stresked,
or spottsd., With lower fixed prism horizontsl, place on it 2 or 3 drops
of the elor from a stirring rod - sufficient to £1ill the speces be-
tween sms when olamped together. Olose prisms and look with lock nut.

Adjust the instrument and mirror to reflect white lirht into the refrse-
tometer. No spots on air pockets should be visidle. Connect water jecket
to uourd‘o of oonstant temperature water, usually the tap, and pass water
until “1‘ thermometer has been oconstant to 0.2°C. for at lesst 3 minutes
at 28°C. The Aroolors flow more easily at 25°C., hence the ohoice of
this temperature. .

With prim 1lluminated, rotate the prisms by mesns of the index arms
until the border of the light and dark fields passes ¢xsctly thru the
intersedtion of the oross hairs. If the border line is frinred with
oolor, tate the oompensator until the ocolor disappears. If the doun-
. |

|
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Retnothf Index of Liquid Aroolors « 2 =

| .
dary 1s not sharp, adjust mirror until a distinot hulf shadow ia ob=
tained, If the 1ine or the oross hairs are blurred, edjust eyeniece
until a good foous is obtained. Secure final fine ed justment by means
of the slow motiom sorew,

Read tho“tofraetlve index, estimting to the fourth decimsl nlace.

If the peroture of the weter jucket is other than 25°C,, correoct

to <5° by use of the correction factor, ¢+ 0,00044 per °C, This fuetor
is applicadble only to Aroolors 1248, 1254, 1260, and 1262. It was
found by ¢areful measurement on sach Aroclor thru the ranze 10° to 50°C,
The correction ig sudbtracted when the working temperature is below 25°C,
and added: when wbove 25°C, . ’

Example: | If the refractive index is found to be 1.6422 et 15°C,, the
index corrected to 28°C. is 1.6422 - (10 X ,000%4) = 1.6378.

. Care and Qalibration of Instrument
Tnmediately after uoce, olean the priams with swabs of pure cotton

dipped in benzol, finally wiping dry with a soft eloth. The “riems,
especially the upper one, ternish end scratch easily. Consequently
@reat care must be taken in eleaning. BRefore use the ovrisms should
always bo inspscted and recleaned if necessary. 'hen not in use, the
rorrumm{etor should be kept in its closed cese.

For pncthco or for checking erformance, distilled weter 1s useful.
‘jater h"| a refractive infex of 1.3330 at 20°C., with temperature 6o-
efficient of 0,0001. A test piece of speciel rlass of known refrective
index is supplied with the instrument for celidration and sdjustment if
necessary of the position of the index arm.

n.rmqv’f Index of Aroelors - Typical

Careful rqeamxvmnu"cb 25°C, have given the following typical values
for Aroolors. .

Aroclor 1248 1.6295
Aroolor 1854 1.6378 -
Aroelor 1260 1.6460

' Aroclor 1262 1.6482

|

Substential departures (over 0.0010) from these velues should be in-
vostigated immediately as they - if correot - indicate substential
error im [the composition of the Aroelor or contamination with other
muterials.
FABsom
1-27-48
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v.ltonoanto Chexﬁioal Company
| .
.ﬁnnllton Jethod No. 14-35-48

BITOT: lesistivity of Llﬂlﬂ Arooclors :

CTHOD: _ ltesistance Messurementa between Condustoras

Ranre: 0.1 mesohm to 10,000 megohms, cqvered by & disl amd
multiplier switoh, A resistance of 1,000,000 megohns can de
dotected -

Test Lleptrodes: Two concentric nickel oylinders (or brass, nickel

rlated) with feet. Obtained from Teneral ¥lectric Company. The inner
sleotrode has outside dlameter of 2.8" end heizht of 3.23", with srea

of 184 sq. Om., The outer electrode hus inside dlaneter of 3" and like
height o}t 3.25", with area of 198 sq. om. The distance between electrodss
1s therefore 0.1 inch or 0.254 om. By ‘theory the electrode oconstent, srea/
length, |u 191/0.254 or 752 where 191 is the averace area. In prootice

the cell constant supnlied dy General Electric Company 1s used, Yor the
electrodes now in use, the cell ¢onstant was pgiven as 815,

Glass Plata: Pyrex, atout 3-1/2" 4iameter with concentris crooves to
sssist in apacing the elsctrodes. Obtained from General Electric Company.

Oven: Genco-DeKhotensky drying oven with two holes in back wall for pore
celain tudes for lead wires. Holes must avoid oven hestins elemsnts
which ogoupy 2" peths vertically and horizontally intersecting at the
osnter of the oirculer wall,

Lead "!dires: Provide 300 ohm Amphenol twin conductor cadle to connect
the electrodes in oven to the nosts of the brid~e, The nortions sxnosed
to oven! tomperature are bared and then oovered with norcelain deads,
Provide also 8 flexidle lesd to sround the bdridge to & -wmter pipe. Clean
the leads, beude, and porcslain tubes veriodically.

Assembly of Test Cell
i ———

The oved glass dlate is nlaced in sn 800 co. beaker. [he clean eleo-
trodes pre plaoced in the crooves of the slaes vlate with the connector
posts dlrectly opposite in order to give the widest possidble snecine to
‘ peduoe jsurface oonductivity. The oylinders should be very elone Lo
oquidill ant. The appuratus should be dried for 2 hours at 100°C. before

use,

Hest the saple to be tested to about 110°C, on a hot nlate end pour
into the eleotrode assembly until the lsvel of the liquid is 1/4 to
1/e" lTwo the electrodes. Care must bde used to make sare that the

|
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3043‘50'1’: taglstivity of Liquid iroclorg - Pose 2,

mc%ﬂov: Registance Neagurements betwoen Condvetors

1ip of thofconbo.iher. from which the liquid is voured, im clean. Til4
the besoker in svoh manner that »11 air bubdles in the Aroslor will rise
to the aurfuoo.

ALr cood tp 10%~104*C, then without removins thermomeoter, transfer to
the oven whioch is maintained at 100°C, and connect the electrodes to
ths tvo fiprible wiren wiiich lead to the meguhm bridr~e. ‘/hon tho

- Aroolor comes to temperature (100°C.), remove thernometer, check cea-
tering of electrodcs, ond procede to meagurerant s,

Meaourgggnit with Licpohm RBridpe

Connoot tlﬁe two lead wires to the megohm Lridre with the lead from the
outer elsctrode to ths LOJ unimorm post of the bridge; the inner elee-
trode to tho "+" unknom nost. Cnone¢t the "ROUND post on the lef}

side to a water pipe. 3Swing tho sprinm oonnector, pivoted on tha "G®
1ost, to the L0V rost. Connect the attachment coxrd to the 110 V power

mpply.

‘{ith the Aroolor ot 10CeC,, turn the control kzob (CIECK-OPER:TE~UIL\RCE)
to the OHII.FK position, Throws all 3 awitohes at the rear of the Panel to
0N, After 2 minutes brins the palvanometer nolnter to Zero by matns ¢f
the ZERO ADJUST knob.

Then turn|tho control knod to CILRGE for one minute, Turn the '‘modb t¢
OPEAATE ond return the palvunomster pointer to zero by adjusiment of
the MJLPIPLY BY switch apd the megohm diel. FKoad after one minute, Fe-
poat the ¢ G% und OPERATE positions for verification.

The resistivity of the Aroelor is the product of the "multiply by"
reading times the diel reading times the elecirode constant. Report in
unitp of 109 ohm om, rounded off to two significant fipurse.

EXumpies !
i "Lultiply by" reeding: 100
f Logohm d1lal reading 5.4 meg. ohns
Electrode Constant 815 em

Rosistivity = 100 X 5.4 X B1%
» 4,4 X 109 meg. ohm cm
= 440 X 10° ohm om

woltege.| These ure 100°C. snd 500 volts for the test ubovo. Like con--

J
;
! -
Values t'r resistivity are qualified by desimation of tempersturs and
ditions 1 Yo used at Plent B,

|
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SUBTICT: _Rogighivity of Liquid Aroclors —- Pose 3

MTMIOD:  Resistance ‘ensurements betweon Conductors

i
Core of Apparatus

The "Operatinc Instruotions™, Ceneral Radio Form 458-B, which acecompeny
the megohm brid~e, recite detzils of installation, meesurements, uses,
and conntruction, illustroted by firures and cirouit and wirine &isrrame
No attempt is mads to reproduce such information hore. The operstor
should soqueint himeelf with the contents of the 3.R. manuel eni refer
to 1t for maintenunce of tubes and perts, ‘'hen not in use the merchm
wridce should de closed and stored in cabinet.

Glesning Elostrales

After the mdasurenents are mode ths electrades are removed from the
tostod 11quid, and alloved to Arain until the liquid stops rumnin~ from
the electrodes. 'hile still hot they are »laced in & beaker filled with
" benzene und 'r a vall vanileted hood and allowmd to cool. .Then cool, the
elostrodes 1;\: romoved fron the benzene and scrubbed with powdored tri-
sodium phosphute cnd a benzene carbontetrachloride mixture (50-50 by
volume). This scrubbing cen be domo uith cither s brush or the hands.
The elootrodes arc thep rinsed with acetons, folloved by tap wter and
tten distilled mater. The electroles should not bs touched by the hands
after the agetons wash, Aftor final rinsing the eslectrodes are nlaced
in an oven qt 120°C. for one lour or until thoy are used again.

{
The gloss Toer plates are cleanod and hondled in the sams manner es
10

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

Celibration’

For a rouahl chack on the conditior of the briire, one or ~ore cortridge~
type residthinces of kmovn approximate value should be kept on hund for
periodic or'- emorgency verification of the meter 1tself,

re .
8/3/48

MONS 058888



Lionsanto Chemical compbny 4
Anntiston Method No. 14=36-48
SUBJECT:__Dieleoctric Comstant of Liquid Aroclor

' METHOD: Measured at 100°C. and 1000 oyolss

Scope

This method applies to mineral oils and oil substitute used for insu.
letings purvoses.

Apparutus

Capsoitancs Bridgze Genersl Redio Co., Typs 718~AM
Cathode Rey Null Detector General Radio Co., Type 707-A
Onunn?r Genersl Radio Co., Type 606-A
Constant Temperature Oven Cenco~Dekhotinsky #95050
Variadle Air Condenser General Redio Co., Type 334-F
1500 eo.! Pyrox Beaker

Proeed

Electrode and besker must be cleesned as direeted under "Cleaning Anpa-
ratus t% Dielectric Constant”, and be at 100°C.

Heat Aroclor in the can to 105°C, Pour over electrode until pletes amd
cerami¢ iinsulation are covered. OComnect leads. Stir with thermometer
outside oven until temperature recohes 101°; place in oven which has been
carefully adjusted to 100°C. At the time ssmple is placed in oven its
temperature should not have fallen delow 90°C.

Connect (leads to capacitance dridge, observing that the lead from inm-
lated side of ocondenger goes t0 insulated terminal on bridge, Balance
dridge darefully soccording to direotion under "Balencing Capacitsnoce
‘Bridge®{ Until Aroolor and oven Lemperatures have become identical the
bridge halance will constantly shift. After oven tempsrature reaches
100°C, , (maintein dridge balance until no pronounced shift is evident.
Record readinr of cepacitance soale multiplied dy multiplier setting.

Dielectyic OConstant = Capaoitance in Aroolor at 100eC.
Capacitance in air at 100°C,

Capacitance Brid ;
Oondenséd procedurs., Operator should read operating instruction for
Mull Detector for complete detoils. :

1. con*:oct. to powsr supply leads to oscillutor and null deteotor.
m-ornﬂ the oscillator.

2., Turh on osoillstor by pushing 5000 ohm, 10 multiplier, 100 cycle
freguency buttons. Adjust harmonie o>ntrol until oseilletion begins

as shown by closing of seotar in cathode ray tube,
: ’ MONS 058889



Pago #2
Dielectzic Constent of Liguid Aroclor ~ Toot 14--36-48

» On null detoctor turn brillience knob to extreme laft, the
foous knodb to extrems rizht, gain control to extreme left, svesp
-mplittndo et mid-scale josition, ths sweep frequency switoh on line
aide., !

§. Turo on power awiteh, liphting pilot light,
1‘). “lait fifteen seconds, turn brilliance knob to extreme right.
#. Adjust foous and brillisnce knobs until sharp fine line.

. Oonnect externel terninals on detector to output terminels
on ospillator, Switoh ‘sweep froguonoy to externsl side.

. Conneot detector tarminals of bridme to innut terainals of
detector, taking care that the black wire (2round wire) of the lead
. 8088 fo prounded terminal on both ends of lead.

. Set main control at mid-scale and selectivity to extrome left.

Turn [sweep amplitude to extreme left, cbtaining vertical line. 7ith

’0. vith turning control knod obtain the meximum lensth of this
lma.| keeping it slways under 1/4 inoh with sain knob.

11. Set sweep anplitude to extrome left,
|

iz. Set rain control to rive vertical straisht line of about 3/8
inoh

13, Balance bridpe by adjustinv power factor end gapacitance
4ials until only a dot remoins on the screon vhen the rain sontrol
is at extreme right, .

14. Set sweep amplitude beyond mid-point, snd slightly displace
the power-factor dial to odbtain a tilted elipse.

8. Adjust phase aontrol until this ellipse closes into s straisht
nnol inclined to the horizontal,

|J.6. Bring power-factor dial back to balancs position, which should
rootorwe the horizontal straight line, Displace this ocontrol the same
amo in the opposite direstion. This should again tilt the straisht
1ine but in the opposite direction. Adjust phamse control until there
18 o tendency for this line to open up when it is swung 30 degrees
from horizontal in both directions.

/17, Throughout these adjustments the otber bridge control (the
| .
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. Page [#3 ‘

( Dielactric Constent of Linuid isroclor - Test 14-36-48

|

capagditance Disl) must bs in halance position. If the ellipse prad-
ually opens when the line is horizontal it may be bdrourht back to

the line egain by makirc slight canges in this control. If oconfueion
resul ts, balance both controls acain as in (13) and repeat the suc-
cecding edjustments.

This 1s the position of bridge balance: An sltere¢ticn of the
power-factor ocontrol will tilt the line which dces not open appreeia-
ble thru an angle of 30° to the horizontal both »eys; an alterstion
of the capacitance dial opens the ellipse but does not change the
inolination of ths major axis.

The apparatus may be left in this balancod condition, turned off
by syitching off first the brillisance kn:b of the deteotor, then the
power switch, then turning off the oscillator.

For succossive messuromonts the controls are not chanped, the
apparatus left in adjustment, Thon the followins steps define the
procpsdure : :

1. Conneot all lends as previously directed includins that from
null datector to bridpme.

2. Turn on oscillator by vushing 100 cycle frequenoy button.

3. Turn on null detector, wait 15 seconds then turn on catho‘e
ray [tube, Turn sweep anplitude to oxtreme left and adjust bdbrillisnce
to obtain a fine vertical line on acresn,

4. Brine this line to o dot by adjustin~ the tvwo bridme controls.
Initial edjustment is facilitated by havine "Cein" control to left.
wna] final adjustnent is obtained this lkmod must de at extrems right.

5, This 4ot remnining unchanged shows ocondition of dbrid~e delancs.

Cleaning Avperatus for Dielectric Constant

.The condenser is removed from the tested dielectric and allowed
to drain while st1ll in the oven at 100°C. The condenser is then placed,
while atill hot, in & beaker of benzene under a well ventilated hood
and ([ellowsd to 6001, It is then thoroushly washed with powdered tri-

! sodium phosphate ond a 50-50 mixture of benzeme and ocarbon tetrechloride
followed by an acetone rimse. The operator should be very careful not to
touch the metal plates of the condenser .after this point., The condenser
ie then rinsed thoroushly with tap-water followed by distilled water and
dried on a cleen paper in an oven at 120°C for at least one hour or until
it is again used,

"awd. 3/1/48
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Monsanto Chomieal Corpany
Anniston Liethod No., 14-42-48

UBJNCP: _Acid Number of Iiguid Aroolors

NUMHOD:__ Titretion with dlkall using Fhenol Red

{
i
|
I

300ps
|

The Aoid:Number is the woicht in millisrams of sodium hydroxide re-
quired to neutralize ono gram of .aroclor to pH 7,6, It thus ineludes
any hydroohloric ucid, ferris chloride, and other inorgeniec or ormunic
oonst itupnts having soid characteristiss. It corresronds to the Neu-
tralization Number of ASTLI Designation D168 except that the latter is
expressel in terms of KOH inetead of NaOH and has & somsvhat higher

( phenolphthalein) end point.

. of adjusted (pH 7.6) solvent containins indicator slovdy

NaOR dropwise until the colar corresnonds annroximotely to

en compared epaingt a suitable reference solution. Reedjust

if necessory to meintain pH 7.6, A4d 50 grams (L 1 g.) of Liquid

Aroclor @nd mix well. Titrate from mioro dburet with 0,01 N NaOH until
the original red color of the solvent is restored. A portion of solvent
in o similer conteiner is a useful referense in detcrminin~ the end point.
The match is governsd by cstimstion of the intemsity of red becauee the
hue is Hot exactly reproduced on account of the yellow color introduced
by the }xv'oolor. 1 ml, of 0,01 N NaOHl « 0.4 lign, Na(ll, Calculate in temms

of lMym. NaOH por gm. of sample, Report to 4 decimal nlsces,
: nt, o Ol N NeOH X = gn. NeOH/em.

j 8. of sample

If tvitration is 0.08 ml. for 30 g. of Aroolor, the Acid lNumber
18 0,08 X 0.4/80 = 0.00064 Lizn. NaOH/gm, Report as 0,0008,

Reguired

Mix 600 ml. of benzol, 200 ml. of 3-A aleohol and 200 ml. of
ncetone, Add 8 ml, of 0.2y phenol red solution.

Phenol Red Jolution, 0.27: To 0.1 gm. of dry indicutor in a small
beuker hd4 exactly 2.0 ml, of 0.1409 N NaOH, Stir to dissolve and
dilute with 3-A aloohol to 5O ml,

Reference Buffer pll 7,61 Dissolve 0.41 g. Nall;PO, and 0.59 gm. NagliPo,
{both anhyarous) in 100 ml. of weter. Add 0.5 ml. of 0.2, phenol red,
Solution is used for reference in adjusting the solvent if lalotte pH
7.8 ool‘[or stendard is not available.

|
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Acid Numbe#' of Liquid Aroclora « 2 -

'

!
Stendard 0.01 N NaQli: 5 ml. of .5 N NaOH to 250 ml. vol. of 3-A sl- °
oonol. Px\ov.eoc at all times from atmosvheric COg.

Note .
{ .
By using 50 ml. acetone in solvent instead of 200 ml. a 100 gu.
pample of 1854 may be taken for analysis.
.
FABiom .
1-30-46 '

Copied Dby |!‘l
4/25/48 |
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Monsanto Chemical Company
Anniston Lsthod No, 14~43-48

SUBTICT: _Color of Aroclor on N,P.A. cals

ITITIOD:  Hellipe Pooket Comnmarator

3c0pe . )

i - . .
The mthoh is applicable to Aroelors 4465, 0460, or others having N,P.A.
oolors 1ﬁ'th¢ range 1 to 5.

Procodug“

varm the Aroclor is necessary to obtain pouring consistency. Fill the
teat cup of the Hellipgs Pooket Comperator, lbdel 605, with Arooclor, imsert
oup in the comparator, end compare against the color dise (No., 6200<80,
Lubriocuting Oile und Petrolatum) whioh hus N,P.A. colors from 1 to 8 in
one-half (stopa. Report color to mesrest 1/4. Clean the test cup with

a mixture of 0Cl, end benzol, with finael rinse of benzol.

ASTH oo%&r sumbers coincide with Nationel Petroleum Association ecoler

pumber (1915). The relation of the N.P.A. color numbers to other color
scules 13 tadbulated below::
Union
NPA 00104 Potro~ AWM Lovibvond Anslysis
Nos. | ) leum - Color  Red Yollow Blue
(1918) | NPA Nomes Co. Nos, 200 510 1180
1
/4 - - - - 10,8 -
1/8 - - - - 1,1 -
3/4 ! - . - - - 1.7 -
1 © Lily white a 1 0.12 2.4 -
1-1/8 |  Cream white " 1.5 0.60 8.0 -
2 H Lxtre pale I 2 2,5 26,0 -
2-1/2 Ixtra lemcn rele J 2.5 4.6 27,0 -
3 Lemon pale K. 3 6.9 32,0 -
s )2 Txtra orange L 3.5 9.4 45,0 -
4 Orance pele u 4 14.0 50.0 55
4-1/2 Pele N 4.5 21.0 56.0 55
-1 J Light lied 0 5 35.0 93.0 -
[ i Durk Red P 6 60.0 60.0 K1)
? ! Claret Red - ? 60,0 106.0 1.80
8 i - R 8 186.0 64,0 -
FiBiom
1-26-45
Copled by *s
7/48
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lonsanto Chemieal Company
Anniston Method No, 14-44-48

. JUBJECT: Color of "iater 'hite" Aroelora

KFTIIOD: ' Comparison agminst A.P.H,A. Scule

i
|
|

( |
i
I
i

oope

The mothod is applicuble to Aroclors 1254, 1360, or others having color
less than N.P.A. #1 (™iater 'hite").

AJLH.A, Ntandeards

These 00lpr standerds ere acid solutions of potassium chloroplstinate
and ocobellous ohloride., The unit of color is thot producsd by 1 mg. of
platinum per liter. The ratio of oodelt to platinum may be varied it
neceasary to mateh the me. Recause the hue of Aroelor 1254 end 1280
seems best matched without oobalt, this las been omitted in the prepera~
tion described.

Dissolve 1.245 g. of potassium chloroplatinate (KaPtCls) containing 0.5 g.
of platt in wote’ with 100 ml., of conocentrated hydrochloric scid, snd
dilute 0 1 liter with distilled water. This solution has a color of 800.

Prepare gtandards from 10 to 100 in steps of 10 by dilutins 1, £, 8 ml. ete.
of ths sbove solution with distilled water to 50 ml. in standard high form
Nessler tubes., Proteot tho tubes from evaporstion.

Refer to pupe 13 of "Stan@ard lMethods for the Examination of “ater and
Jeware" eiphth edition (1936) for details of standerds conteining cobalt,
Published by American Public lealth Association, 1790 Broedmy, New York.

I»‘rmmdmj~ )

T111 & matohing Nessler tube with Aroelor to a height equal t» that in the
stendard (tubes, Compare with standerds by lookins vertically downward
through the tubes upon a white or mirrored surface pleced at euch an anfle
that light le reflected upvard through the column of 1iquid. A colar tubde
support (Fisher {#7-065, 50 ml.)} is convenient.

Inasmuoh’ as the proportions of the standard color solution in the compari-
son tubep are such as to represent an aliquot part of a liter, the resdings
are diropt as parts per milliorn, Colars up to 100 are recorded to the
nearest 5. Direot oompurisons are satisfactory up to 100, Above this the
sample ehould be diluted with Carbon tetrachloride (maximum A.P.H.A. eolor,
8), and Hhe oolor obtained to nearest 10 by multiplying by the dilution

ratio,

FABiom E
1-30-45

Oopied by s MCNS 058895
4/27/48
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Monsasjto Chemical Company

UBTDGT:__Acid Numder of 30lid Aroclors and Heavy Licuid Aroeclors

LETHO!

s Titration with tlkeld usingy Phenolphthalein

( Anni%on Method No, 14~-46-48

|

Pmeodnro"

Dissolve granms of the sarcolor in 50 ml. benzene in a 400 ml. boaker,
warming to hosten solution. Add 50 ml. 34 aloohol, 200 ml. distilled
water, heat to boiling, edd 1/2 ml. 1% phenolphthalein solution, and
titrete, in the case of the dfetilled Aroclora with 0,01 N sodium hy-
droxide solution, to a faint pink oolor which is permanent for at lesst
two minutes after vigorous stirring. A resgent bdlank should bde run con-
I ourrently, The acidity of the semple is ealculuted as milliprams of

. sodium hydroxide reguired per grem semple. ’

Caloulations

Using 0.0} K RaOH, -Acid No. = ml, titretion X 0.4/samnle weight
For 850 anm, Aoid No, =(ml, tit, = ml, blank) X 0,008

Using 0.1 N NacH, Aeid No, = ml, titration X 4.0/sample weight
t For 50 gnm. Acid No, = (ml. tit, - ml, blank) X 0.08

To odbtain Neutralization Number in terms of KO, multiply the Acit
Nunber in terms of NaOH by 1,402, Inverse factor is 0,713,

2, Inltiply the Acid Number by 1000 to obtain the parts of NaOH re-
quirdd to neutralize one million mrts of Aroclor, Thus .cid Number
of 0.0006 is equivalent to 0.6 parts of NaOH per million narts of

* Aroclor.

3. The lpme amount of water used causes sharper sevaration of the
aguequs layer from the non-aqueous layer, theredby mekine the endipoint
mors [casily distinguishable., If the titration is ocarried out arainst
a very light buokground or in a fluoreascent light, the end voint is
easlly seen.

4. Alm{. from froo ecid as a cause for NaOH oconsumption, ferrio ohloride
whioh is usually present in small amounts, also oonsumes NaOll in neu-
tralization to phenolphthalein. It therefore follows that an Arxvelor
of very low acid pumber rust be also extremely low in ferrio ehloride.

FABiom | .
" 1-26-45
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tionsanto Chemical Company
Anniston Method No, 14~47-48
| SUBJHOT:_Pous Poimt of Liguid Aroelors

! LETHOD: _ A.S.T.M, D=97-39

The poull‘ point of an Aroclor is the lowest tempernture at which the
materisl will flow when it is chilled under certain prescribed condi-
tions listed in AMM D 97-30,

Apparatus

Apparatus oonsists of test jar, thormometer, cork, jacket, disk, gasket,
and bath as desoribed under A.3.T.M. method D97-39., The thermometer is the
lt.a.'l'.l!1 Cloud and Pour Test, range ~38 to 50°C, Present avvaratus is the
Eril Oreiner Co. #GR 2234 single unit with Or2242 test jar. '

Procedure for Arooler

Yollow N97~39 in all respects except that the centiprade scals ts sud-
stituted. Only an outlipe follows: Add 40 ml, of Aroclor to test jar.
Adjust thermometer to center of jar with beginning of capillary 1/8 inch
below surface of ths Aroclar, larm the Aroclor without stirrins to 48°C.
in a dath at 46-48°C. Cool to 32°C. in air or water bath at 23°C, Trans-
for the [jar to the jecket of the coolingy bath which is maintained at O to
3°C.-

Becinning ut a temperature 8 to 10 degrees above the pour point, at eaeh
interva]l of 2°C., remove the test jer from the jacket and tilt just emough
to dstemine if thers ia movement of the Aroclor, This inspection should
00t require more than 3 seoonds. ‘Jhen movement is not promptly apparent,
the test jur should de held in e horisontal position for exactly 5 seconds
as noted by a stop watoh. If movement ocours, immodiately return the test
jar to the jacket.

Repeat test for flow at the next temperature 2¢C, lower.. Continue the
test in!steps of even degrees centigrade (14,12,10, ate.) until the Arcelor
shows np movement when the test jar is held horizontally for exactly 8
seoonds, This is the s0lid point.

The pour point is the ioﬂoun tempsrature, 2°C. sbove the solid poinmt,
The pour point is thus the lovest temperature et which the liquid will
flow or pour unier the test conditions.

'l'oc!mia’uno mst familisrize themselves with D97-39 which nives complete
detalls of apparatus and procedure, reproducidility of results, effects
of th 1 history, ete, The directions above are insdequate except es
a workipg outline. ' .

The bath temperature is controlled dy adding dry ioce to acetons for pour
points below 0°C.

FABiON | = 1n30-48 MONS 058897
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Moneknt.o Chenieal Company
Annpton lethod No. 14-48-48

UBTECT: _ The Testine of ircolors for 'Ino*rﬁnle Ciilorides

IMTHOD:

Solutions Required
Standard Chlorida Solution: Dissolve 0.660 grams of mure sodium ohloride

in -uﬂ‘ioilont vater to meusure exactly 500 ml,; 1 ml. then contains 800
micrograng Cl. Pipotte 25 ml. of this solution to a 500 ml, flusk apd
make to the mark to pive a 0.001)3 ¥ NaCl solution, 1 ml, of which con=
taing 40 microrrems of Cl. Preserve ip a Pyrex bottle. Caution: The
water used in prepsrution st be chloride free by the Tyndall Beam teat;
the 0.00113 !f solution should not de kept over 1 momth.

9ilver Nitrate Solution 104: Dissolve B rrams of silver nitrate orystals
in 40 ml, of woter and add 10 ml, of oconcentreted nitrio scid,

Chloride free distilled star.

Lalotte 11 ml. color tubes (13 mm, X 100 mm),

Test tubde [rack with a black surface at the base for uniform comperimson
{Note: are using bleck gasket rubber over the entire bdoard that sup-
ports the buse of test tubes during comparison,) :

Dox, Aboyt 7" long and 4" wide. This box eontains holes in top and
notches In the bottom to hold Lamotte color tubes. It is just high
encugh t0 |allow 1/4" of test tube to extend through the holes in the top.
The box should de painted a flat blaock on the inside and on top end should
contain exough holss to acoomodnte at least sevem tudes,

Method

Clean all (flasks, tudes, and pipettes to de used. Then rinse with dilute
nitric eoid then with chloride free distilled water.

Add 80 ml| chloride free water to a 250 ml. Erlenmeyer flask, heat to
boiling, 844 200 gram of the Arcclor to be tosted, which hos been heated
‘o 100°0, | shake vigorously for 1 minute, cool in cooling pan, Carefully
dscant somts of ths water extract to a mseparatory funnel. 'iash with pure
othyl ether (ohloride free).

Trenafer 10 ml. of the ether washed extrset to & 10 ml. Lalbtte coler
tube after rinsing tudba with portion of extrauct. Prepere standsrds dy
diluting bxactly 5 ml. of the 0.00133 M NaCl solution to 100 ml. in a
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volumotriL flask. One ml. then contains 2 microprams of Cl, Transfer
1, 2, and 3 ml, portions to 10 ml, tudbes., Xake to the 10 ml. merk with
cz free I 0. Place stendurds ond sample in lipht free box from which
only tho $op of tubes are expossd add 0.5 ml. of the silver nitrote to
each tubes oompare in a specially pre-ared test tube rack.

The comparison 1s to be made quickly and from a constant source of lisht,
pmfurabliy day light from a window avay from the sunlight. Comparison
1s easier when other sources of light are shieldsd from the comparison
rack., Lopk diroctly into the top of the tubes and compare. Note the
known solution which nost nearly m:tches the -mter extract estimting to
the nearept whole mioropram. The extruct blank and the distilled ater
should show no turbidity.

Caloulstion

Divide ths chloride content in microrrams of the known solution which
mutohes the extract by the waipght of the Aroclor represemted by the
extraot to obtain the chloride content of the Aroclor in p.p.m.

In the cedurs descrided, the 10 ml. extract represents 40 ~rams of
Aroolor ( 5 of 200 g. ta'-con). The three knowns contain 2, 4, an2 6
miorograms of Cl, thus representing 0.05, 0.10, and 0,13 p.p.n. Te8pec~
tively. [Valuea should be reported to the nearest 0.025 ppm.

‘o

Beocause the sensitivity of this test, serious errors mey result

tirough very slight ocontaminstion or inattention to details. All equip~
ment muc be sorupulously ocleansed, the distilled water abdsolutely chloride
free and |tutlng done away from fumes of HCl or chlorine fumes.

s
4/27/48 |
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Honsanto Chenical Company

SUBJXCT: later Content of Liquid Aroclors

METTOD:  Titration with Karl Piacher Ressent

Outling
|

The Arcclor 1s dissolved in a mixture of bdenzens and methanol whish has
been titrated with Fischer reapent to the sharscteristic end point,
FTischer [resgent is & solution of iodine, sulfwr dioxide, and pyridime,
Iodine T oonsumed as long as any water is mresent. The solution is smatin

!
!
]
|
|
|
! Anniston ugthoa Ko, 14-53-48
|
|
1
|
1

titrated to obtain the water content introduced by the Aroolor,

Bolutions and Apparatus

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

2-A or Bastman 214-fl, and sdd 61 grems of liquid or gaseous sulfur dioxide,
AQ4 the (11quid sulfur dioxide directly from the inverted cylinder by attaching
to the dutlet valve & glass tube extending into the pyridine, Sulfur &ioxide
gas oan be bubdbled into the nyridine until proper amount is adfed. Store in
& glass stoppered bdottle.

Transfer 65.8 grams of the pyridine-s0® aixture and 134 ml of sbsolute
rethenol to a 1 liter Florenca flask. Cool thoroughly in an ice water bath,
Add 16.9 grems of iodine, stopper, cool again before shaking, Alterpately
000l and swirl until the fodine is in solution. 1iakes 200 ml of Teerent,
Store in glass stoppersd bottle. Let stand 24 hours defore using. "hen
fresh, One nml of reagent is equivalent to about 0.0033 gns. of water,

Aroolor, Solvent: Mix 8 parts Ary benzol with 1 part anhydrous methanol.
The dwl benzol is prepared dy shaking the coamercial rrede with anhydrous
calotum ohloride, &ecanting into a flask and distilling, rejecting the
tirst 10 to ocone over. Keep in glass stoppered bottles with minimum
exposurp to air, :

MHioro Buret: 10 ml, x 0.05 ml, Kooch sutonatic with glass stopvered
Treservo ‘Bok and Krebs #2460, Equip reservoir with a moisture cuard

Heat a olean 500 ml. narrow mouth Erlenmeyer flask in an oven or on Rot
plate until thoroughly dry. Sweep out for 10 minutes or until cool with
air which hos been thoroughly aried by pessing thru tubes containimg 8

mesh Drierite. Disengege the flask from the aspireting train snd imme-

dhhul olose with a paper cap held by a rubber band,
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floak thru a small hole punctured into the paper cap, Oover arain with
paper. Titrate at once with Karl Fischer rearent to distinet red-brown
ond point which does not fade after swirling several times. The Fischer
reapgent 1e dispensed from the microburet the tip of whigh projects into
the flusk thru the punoture in the peper cap, At the end point any water
content of the solvent has been rescted. Superimpose a fresh paper can
fnmedlately. '

‘lithout i\:hy, transfer 100 ml. of the benzens-methanol solvent to the

Obtain weight of the solvent and well-covered flusk on a T:reion bdalance
or equivalent. Quiokly introduce with a dry pipette adout 100 rrame of
the slightly varmed Aroclor to be tested. Cover at snce and weigh again
to obtain the weicht of Aroolor to nearest gram, Shake until the .irocclor
is dissollved,

If tha mixture is cloudy, werm slightly, If eloudiness persists another
mixture jshould bo prenered. .

Puncture 'a small hole in the papsr cap for the insertion of the buret -
tip end titrate with Fischer rearent to the Tirst definite drown eolor,
agitat ing with a pentlé swirling motion. The end point should Nersist
through jssveral swirls. The end point may slowly fade throuch slow
aooess of utmospherie moisture in whioh omse it is restored by a 4rop
or two reugent. If not so restored, the end point may huve been &
fals0 one or the olosure is faulty, A definite end point ie impossidle
4f humid air is not wall execluded,

Prom the emount of reagent required and the weight of Aroclor used, eale
oculate the water content in p.p.m.

Calibretion of Fischer Reogent and Standard ‘later Solution

Standerd water solution in methanol: Transfer exactly 0.40 ml. of water
from a Bloro buret or a 1 ml, mousuring pipet to & 100 ml. volumetrie
f£lask, [Fi1l to the mark et onoce with anhydrous methanol end mix, One
ul. of solution then contains 4000 micro-rams of vater in addition to eny
water whioch may be present in the methanol.

Transfer exactly 5 nml. of the above standerd water solution {equivalemt
to 0,02 | mrams of water) to & 250 ml. Grlenmeysr flask which has been
dried spd swept with 4ary air. Close with paper cap and titrate with
Fischsr, rearent in the seme manner us the sample. The end noint ia
sharp. |A methanol blank, found by titrating 5 ml. of the methanol used
in makipe up the standard water solution to & like end point, must always
be sibtracted from this titration,

Divide the amount of water taken by the nst Fischer rearent required to
obtaln the titer of the Pischer reagent in terms of water.

rxampie: A B ml. aliguot of standard solution, equivalent to 20,000
mxorozm;am of water, required 6,61 ml. of Fischer rea~ent while 3 ml.
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| .
of the mothanol required 0,55 of Fiscler rearent .

i
! 20,000/(6.61 - 0,55) = 20,000/6.06 .
i : = 3300 microprems water/ml.

Recalibrptione: . Because the Fischer reac-ent doteriorates repidly, its
titer mupt dbe determined for each days use. If the same standard water
solution is used in recalidbration as in the initial oslibretion, the
titer of the Fischer reasgent must be culculated from its total water
content [including that introduced by the methanol). The total water
is the product of the inittal gross titrution and its titer, This 4n
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
reagont 1s 21B13/7.37 = 2960 micrograms of water per ml.

Two or more oalidrations should be made with agreement within 0.025 ml.
Caltulation of H.O sampls
'Scmd‘rﬁiuuon of Standard HgO sol.
Titrate 5 ml. mixture HoO sol.
Titrate 5 ml, of methandbl
T T4t of 8 ml, mixture = A
Tit of 5 ml, methanol = B

A 4 Benl. Teagemt for Hy0 added = 5/100 of .4

Divide 5/100 X .4 by A - B = factor grame of Hy0/ml.
Multiply feotor X B giving gns. of Hy0 in 5 ml. of methanol.
AQd this wt. of Bg0 to .02 already added givimg He0 in 5 ml,
(Tatal) : )

!L‘—-—--——--—-—-—-—‘or - Tl
HaO St'd Titration

Ty |X sample Titration = Ty .
74| 1,000,000 = o g

wt. sampls

FAB:om
1-27-48

-
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Froe Letter to W.C.™.

Y. T.Bolmer

(2alowmx

Products Div. Union Carhids and Carbon
Corp., 30 £, Forty-Second St., N.Y. i%.

PROPSRTIES OF BASIC "EALOTAY" PROMICTS__ N-Y.). letter dated Ped, 27, 1040,

wiTRIAL RUMBRR . No. 1000 Fo. 1001 Wo. 1013 ¥z, 1014
Sviors White to Prle Straw | "hite to Pale Yellow: Pale Yeilov Pale Yellow
7 ~a Point ((d, AST Softening Hoint) den, ¥, Limid 194-201 247-252 277=-283
£ seific Cravity at 77 deg. F. 1,19 - 1.25 1,53-1.5¢ 1,65-1,71 1.75-1.A1
Praetration (Mod. ASTY) 200-¢. load at 77 des, ¥. -— 10-15 5-8 5~8
7 scosity (Saybolt Universal Seconds) . 33-37 at 77 der. F.| IZ-3I7 st 266 des. ¥, 31-35 at 266 deg.F.' 3I3-37 at
_ - 302 dee. F. -’
Dstiliation Renpe (AST7) der. F. 480-590 600-550 615-655 6°0-730
Fiash Point (AST:: Cleveland Open Cun) der, ¥. 203 284 3586 392
¥-ve Point (AST! Cleveland Oren Cup) der. P, 338 None to boiling Xone to boiling None to
= boiling
F.axar Factor at 1,200 cycles . - Less ttan 0.2 Less then 0.2/ 38 than 0.
- at 10° cycles o= C. 4% 0.707 0.76f
1 3lectric Constant et 1,000 cycles - 5-6 4.5 425
- st 1 cycles - 5-6 4=5 4.5

7 2 . n? 8 -
T G. Rosistivity (meg. cm.) at 30 der. C. - Over 10° - 10 Over 107 - 10 Over 10 =10

Copied by mwd
4/2/48
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I-A~B-4000

Trom - Halowax Products Division
Union Carbide and Carbdon Corporation
30 Fast 42nd Street
New York 17, New York

Letter - 17.C.M./J.M, Cols, Tech. Rep,

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

GENERAL INFORMATION

Color

Sp. Gravity
Softening Pt.
Stormer Viscosity )
3aybolt Furol Viscosity
Penetration at 50°C,
Penetration at 28¢C,
Flash Pt,
Mre Pt,
Combustibility
Fraoture
Acid Resistance
Alxali Resigtance

= Brown

- 1,40-1.45 at 25°C,

- 79-83¢C, :

- 59-89 at 130¢C,

= 79-1680 at 130°C.

= Approx, 15 (200 gm, 1oad)
~ Less than 3 (200 rm, loed)
= Approx. SS0°F.

« None to 600*P,

= 7111 not suprort comdustion
- Conchoidal

- Fxcellent

- Txcellent

Volatility «~ Aversge for 24 hours et 130°C,
| Lesa than 0,10 mg./sq.onm./nr.
P.F. at 23°C. (1000 oycles) - Approx. ,001

Disl. Constant at 25°C,
{1000 cycles)
DC Resistivity at 85°C.

Copied by x»
4/2/48

« Approx, 2,98
- Over 108 meg. oms.
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Color :

4p. Gravig,

Softening )

Stormer Viscosity
Saybdolt Furol Viscosity
Penetration at 30 deg. C.
fenotration at 25 deg. C.
Flash Pt,

Fire Pt,

Combupstibility

Fracture

Acid Resiajanoce

Alkali Resjstance
Volotility

P.F. nt 25 deg. O. (1000 oycles)

Disl. Consbant at 25 deg. O.
{1000 oycles)

DO Resistifity ot 26 deg. C.

Copied by ra
4/2/48

OENERAL INFORM\TION

From ~ Halowax Products Division
Union Carbide and Carbon Corporation
30 Tast 42nd Street
New York 17, New York .

Letter - 7,C.M./J.M, Cole, Tech. Rep.
2/16/48
Zyrox 3007 {11-308)

- Bfown

- 1.29 - 1.32 at 25 deg. C.

~ 85 -~ 70 deg. C,

- 20-27 at 130 deg. C.

- 20-30 at 130 des. C.

= Approx. 75 (50 m. load)

~ Less than 3 (200 . load)

= Approx. 530 deg. ¥,

~ None to 600 deg. ¥,

~ "’{11 not support combustion

- Conchoida}

- Excellent

=~ Excellent

« Average for 24 hre. at 150 deg, O.
U.20 mg./sq.cm./hr,

- Approx. 004

- Aprrox. 3.0
~ Over 108 meg. oms.
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From: B.1.0.3. Final Rept, No. 89S
APFENDIX II. PHYSICAL AND CHEMICAL PROPERTICS OF CLOPHIE OILS Item Mos, 1, 7, 22, & 31
A Pages 108 - 109

{as quoted in I, 0. Farben's sales shoets)

Property’ Clophen Clophen Clophen Clophen Clophen Clophen
T . __ASO__ MO 0. __ A - A70 I - B
FOTM o0 ee ea ae oo se on Lim# Iiquid - Liquid Liguid .  Tim *rm,
) ) erystaliins
COlOUT o, 40 e oo oe se oo Nearly Nearly Fearly Nearly Nearly - Thite
colourless eolourless colourless colourless colourless .
Specifio Gravity at 20°C .. .. 1.35 1.48 1.53 1.68 . A 1.72 = 1,77
S0lidifying Point .. .. oo oo T «18% 5eC +12¢C +30°C +50eC >160°C
Flash hm. es oo oe e se 166° - 193¢ 22g° 236¢ 240 290¢ or over
{Pensky - tartens) In ap open crucidle (Pensky = IMsrtens)
Shrinkage: 100°® - 20C ve s & [ 67 : 67 8 .67 . -
50® = 20°C .. .. 3 > st L34 s - -
Viscogity at 100°C .. 40 oo oo 1,18 1.2°E 1.5 1,9°% 4°E -
Boiling Point Limtt et 12mm, . ’
of LBTCURY o¢ oo oo oo oo 165 - 195e 180 - 215¢ 190 « 230* 195 - 250* 200 -~ 255°* 210 - 260°
Lose during Svaporation ’ ’
(after 6 hours at 100eC) e 0.057 0.037 0.02¢ £.0.01% 0.01% 0.0
N (2 hrs, at 1259)
Volatility at 20°C .e o0 o £.0,009% <0 .009% £0,009% <0,009% <0,009% «<0,009%
x (1mm, of Hercury for 100 houra) ) .
=] Heat Conductivity at 40°C .
A (in Calories per metre per hour 0,095 0.091 0.087 0,086 - -
per °C).
a Saponification NO: «c oo oo oo 0.0 0.0 0.0 0.0 0.0 ) 0.0 ;
-] R .
b ASR ¢ eo o5 se se ee eo oo YV, mmll V. smll V. smll 7V, smll V., small V. small ¥
® Permittivity at 20°C .. .. .. 6.0 5.4 5.0 4~ 45 3,0 3.0 4
Powor FBOtOF <o oo oo oo oo £0,001 £0.001 «£.0.001 &£ 0,001 £ 0,001 -
Breakdows Strength .. .. .. .. 200k¥/om. 20067 /cm, . > 200kV/em. > 200%V/om. - -
Insulation Resistance ip Chm.om. 1 X 1015 1 x 1013 1x10% >1r10% 311104 >1 110t

% Clophens are not oombustible and do not suvvort coambustion of waterials into whieh they are impresmated,
e
1119/47




TABLE 1

Fron - United States Patent 2,070,268
Patented Folrusry 9, 1937

Pace 2

Properties of dielectric

compositions
Dis~-
tilled Dielectriec
hieh . Viscosity Shecifie constant X
boiling Chlo- sec. ay- aravity at 100° C.
Di- come rine bolt at at (1,000
phenyl pounds content 210° P, 65°/65 C, cycles)
Percent Perceant Percent )
l ===~ 0 100 23.9 63 1.251 4.38
2 == V] ioc 40,3 290 1.405 4.98
3 o= 80 20 41.2 35,7 1,352 4,87
4 ~ == (2] 20 52.2 47,5 1.490 4.56
5 === S50 S0 42,0 48.8 1,383 4.84
6 ~ == 50 50 36,4 40,8 1.324 4.99
Propertios of ehlorineted diphenyl
? --a 100 0 54,0 46.0 1.523 4,30 |
8 ~ - 100 o 42.0 34.0 1.380 4,80
Copied by rs
2/2/48
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!
’ Stadility of Orsde P Hycar and Teflon
| in Aroclor 1254 at 130°C and 45°C
|
; Short Form Repart No. 2179
| File No. 141-27,1
I
December 29, 1947
!
| .
“ Notebook refcrences: Smith 45137
Orafle P Hycar and Teflon Immersed in Aroclor 1254
o o % Gain in
Materisl Temp. Hours % Gein 1in "%, Thiokness
{ Grode P Hyecer 130¢C 28% 8.6 26
Grade P Hyoar 48¢0 265 28.3 8
Teflon 130°C 265 Negligible Negligivle
Teflon 45°C 285 Negligidle Neglimidle
!
rs :
1/14/48
(
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From - lemo P.G.B./R.L.J, 5/22/48

Aerovox Corporation -
New Bedford, Massachuaetts

Deternuining Fluorescence in Aroelor

*The ultraviolet light we use for detorminins fluorescence in
Aroclor is manufactured by Georre ‘Y. Gutos and Company, Franklin
Squere, Long Island, New York. It is a CH 4, 100 Watt, G, B,
tazda Lamp with filter,

*Oup procedure 1s to pour a small amount of Aroolor into a 5"
watoh glass or a 5" Pyrex evaporating dish end observe for the
degroe 0f fluorescence under the CGH 4 lemp, preferubly in a dark
room. ITf the sample has beon contaminated with Minersl 01l 1%
will aho,\v up a8 & streaky or milky fluoresdence as compired to
pare Aroelor., The fluoressencs around the meniscus of pure
Aroclor ‘h not to be confused with the fluorescence resulting
from contaminstion, '

*This tJut 1s qualitative and, as such, is based on the experi-
ence of the parson performing it. ‘Yo keep & standard sample for
oomparisgon. If there are any further guestions please feel free
to mh]ot us".

Copled 1‘-1 re
4/3/48
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December 2, 1947

1‘ FLECTRICAL DATA ON AROCLORS

Introduction

Time haw not permitted us to carry out electrical measuremsnts
on all of ({the Aroslor ssmples sent by your leboratory asnd as listed
in your lgtter to Dr. C. K. Bump of June 27, 1947, It was believed
that dielgctrio oonstant, loss factor, and direct eurrent resistivity
meagurements over & temperature range for a low chlorinated and highly
chlorinated biphonyl; a2lso one sample each of the terphenyl and the
mixed diphonyl end terphenyl series would represent the electrical bee
havior of Aroclors, : .

The trend of the eleotricel properties of the samples not messured
oan be estimated; i.e. ag the vigoosity of the \roclors of a particu- -
lar series increases, the loss fector will decrease and the loss factor
maximum (1f within the tempereturs ranpe meusured) will be shifted to
hipher temperatures. An inorease in visocosity will increase the resis-
tivity of the Aroclor. The diclestric constent of a materisl is a
mensure of its polerizsdility. Therefore, any change in the struoture
of the nmolecule which will incresse its polarizability will osuee an
increass in dielectric constant.

Accuracy »f Data

The accuracy of the alternating ourrent date is dependent on the
diesipation factor of the dielectriec at a particuler freguency amd a
partioular temperature. The dielectric constant values are accurate
within .24 provided the dissipation factor is less than 10, The error
is greater with inoresaing dissipation fector. The sccuracy of loss
factor (dlelectrio constant X dissipation factor) is also dependent on
dissipation factor, Aroolor 5442 was the only sample which bhad a aie-
wipation faotor grester than 10% and that ooscurred st the following
oonditionp: :

41°C, U500 cycles
41°C, 1750 cycles
35°C, 500 cycles

i

I
1t Jill be noted that the dielectrie constants extrapolsted to
100°C., o+ck satisfactorily with the values listed in your letter to

Dr. Dump,

The dircet ocurrent resistivity values have & 50‘ﬂ error for the
eFreatost resistance resdinrs on our instrument. For lower resistancs
values the error decreases. Aroclors 1221, 125¢ sbhowed an increass in
ruhtunﬂe with time which is indicative of polarization effects. For
these materiesls then, resistance wes read after the voltage wes applied
and then at the end of one minuts - an empirioal method used for taking
a roud-bl{o value. Aroolors 4465 end 5442 414 not show noticeadle pola-
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|
|
|
|
I
rizetion ofchtl, oven at the high tempsratures,
|
Data |

The die#oecrio eonatant of Aroclor 1221 end 1254 1s independent
of frequensy, The dielectric constant of Aroclor 4465 snd 5442 g
also independent of frequency at the high temperastures.

The 1iquid-1ike proporties of 4465 snd 5442 disappear st the
lower temperatures where a dispersion region becomes evident., It will
bs noticed that the dieleotric constant Surves (ot the lower tempers-
tures) have the sume order 8s those of the corresponding loss factor
ourves and the inflection reeton- ooour st the loss factor maxima tem-
peratures.

The loss factor curves of 5442 at the higher temperstures show a
sharp up-sw. indicative of a large oconduotance component in the lose
faotor. 3 lnrly, the loss fastor curves ot 1221 and 1254 seem to be
in the conductance region,

Arooclor 1221 showed sn unusual gensitivity in chunging loss factor
values and lﬁ greet an insensitivity to change in dielectric constent,
It was found thot & sample measured initislly at room tempersture snd
reasured at [successively inoreasing temperatures gave different loes
faotor values when compared to measurements made with the initial tem-
perature high and then successively lowered. Results showed that
. raising the temperature of the 1liguid or allowing the materiel to stand
in the open for long periocds always lowered the loss factor, probadly
volatilizing the more conducting or the high 10ss substances in the
Aroclor. Below 5000 cycles this effset was very poticeabla, the diffe.
rences increasinr-with decreasing frequenocy. It may be mentioned here
that 1ose fastor messurements at 1low frequencies might possibly be used
ss an -ulyucu tool or as & oontrol method of indiceting volatile sud-
stances comincd in the Aroelor 1200 series.

The lo resistivity versus 1/T graph is useful as an indication
of the ohange that ocours in resistivity with temperature - or what e
related, ths change in viscosity with temperature. The actual slopes
of 4485 and (3442 cannot be assured singe there should have been more
measurementdq nmade at high tempsratures. However these two Aroclors have
& mush lar r viscosity-temperature coefficient then the other two plots.

properties of ths Aroclors messured, lore complete information or any

It u oped that the enclosed ~raphs will summerize the dielectrie
questions oimaming the data will be sent on request.

R. Levruun
: lonsanto Chemical (hmmy
¢ Plastios Division
Fpringfield, Hassachusetts

Copied by r
125/.:’ J MONS 058913
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From ~ B,1.0,5, Final Report No. 893
Item Nos. 1,.7, 22, and 31
. Pages 12, 13, 14, 15, 18, & 17

III, CHLORINATED DIPHENYL.

1.

2.

General.

Chloriuated diptienyl is manufactured by I.0, Farden under

the trade noms of Clophen, Some types are 141quid and others

#0114 at normsl temperstures, They are used as impregnants
as alternatives to hydrocsrbon oils and waxes. Clophen shares
with other ohlorinated materials a high pernittivity and has
th'p sane dangers in handling,-Que to noxious properties., In
addition to the grades suited to capacitor impregnation, &
@rpde known 08 T64 is made by I.G. Farben, suitadle for trang-
former cooling. The total output of Clophen ASO #nd A60 for
the yesrs 1938 and 1943 was:-

i 1938 Type ABO 21 tons
! " AB0 132 "

; 1943 % AS0 170 *
: » AG0 506 "

| The cost of the materiel in Germany is:-

Type AS0 1M, S5O0pfg. to 1lf, 60pfg. per Kilogram
® Tg4 1M, 20pfg. per Kilogram,

The fonoﬁlnfy. 1s a 118t of the principsl prewar consumers
of Clophen:- ’

Siemens=-3chuckert, Berlin.

A.E.0. (Hydrswerk), Berlin,

}oafid {Brovn Boveri), Zurioh, Switzerlsnd.
“Alsthom, Peris.

Ducati, Hilan, Itely.

It was stated that no German capacitor menufecturer uses
cqophn for the manufacture of small cupssitors {or radioc and
telephone purposes and where these have been used by the Ger=
man fighting serviccs they wers supplied by the Itelien firm,

cati.
ufaoture,

,(T The synthesis of diphenyl from denzene.

Diphenyl 1is synthesised from benzene as shown in the
I fipure, following:-

I
|
\
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Squhouiu of Diphenyl from Benzene
T

The synthesis ocours in the vapour phase, at 800°C. sand
atmospheric pressure, in an electrically heated resetion
©0il of copper-mangenese alloy. No catalyst is required.,
The apporatus, ppart from tho reaction coll, i{s of irom,
and operstes at the temperutures shovn adove, About 10/)
of the benzene vapour is converted into diphenyl in ome
passage through tho reaction eofl,

i
1
'
|
i
|
|
i

i The purity of the benzono is of 1mport.uneo for the elec~
| trical quality of the ultimate chlorimated products end

| a specification is attached overleaf, The benzens used

i was believed to contain 0,2 to 0,37 of paraffins but

| little definite information could be odtained regarding

|. any undesirable impurities or the mechonism dy which they
| oeuee poor eleotrical porformance., 'Thiophene was stated

i to be definitely barmful, and vsgue referencs :as made to
. "nitro-compounds®, to "aliphatie hydroocarbons”™ end to

| "substances which could not be chlorinated”, The pre:ise
| nature of these materials was not known, but their absence
| was ensured dy obtaining denzene slways from suppliers
; whose product vas known to be satisfactory,

| Anslytiosl Specificstion for Pure Benzeme

Appesrance: Clear end colourless.

Denaity at 20°C.: 0.876
Distilling runge: First 57 within 0,.25¢C.

8% - 965 " 0.38°C,
957 - end " 0.25%.

Solidifioation point: Not less than 5¢C,

Bromine oonsumption: Not more than 0.5 gnm.
dromine per 100 o.c.

3ulphuric acid test: Not more than 0.15 pm.

KeCryg0y

Oarbon disulphide: Shall be free from C3g.
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Difficulty in the syathesis was still beins experienced,
due to rapid corrosion of the copper-mangsanese recction
coll, operating ut 800*C. A smell scale expsrimental
apparatus using a fused silica coil had been made, but
had not becn dsveloped for production use.

In addition to @iphenyl, sbout 5% each of 1-3 end 1-4
terphenyls are produced by the process. These are se-
parated, chlorinated and used in seslinz vernishes;
presont production is sbout 4 tons per month. No use
is made of chlorterphenyls as paper impre~nants, since
the materials are resirous snd tend to orack; moreover
the permittivities are lower tham those of the ohlor
diphenyls.

The erude diphenyl is next purified by distillstiom.
During this process the terphenyls remain in the residue,
They are extracted in the following menner;-

‘the residue is &issolved in hot benzene, filtered, and
the 1-4 fsomer obtained by frascticnal crystaliization,
The ocrude product is distilled in vacue, yielding 1-4
torphenyl with melting point of 208°C. The 1-3 isomer,
remaining in solution in denzene, is more Aifficult to
isolate., The solution is clarified with activeted charw
conl, filtered, and the benzene evaporated, The residue
is d1stilled to yield 1-3 terpbenyl with melting point
80-84°C,

Chlorination of diphenyl.

For the chlorination of diphenyl a lsad lined vessel of
10,000 1itres capacity is usod. It is charged with 6000
kg. of diphenyl and 15 kg. of ferric chloride, The mix-
ture is heated to 110°C., agitatad and ehlorina passed
in. The addition of chlorine ia continued for 100 hours
st a rats of 130.135 kg/hour Quring which tims the tem-
perature is raised gradually from 110°C. to 130°C, The
ond point of the chlorination is determined by measuring
‘the density of the product,

To remove hydrogen chloride formed in the process, dry
air is blown through the liquid for 2 hours snd this hy-
drogon chloride ia recovered,

The product is transferred to snother vessel and treated
with 1/25 of solid sodium hydroxide, hested and agitated,
The sodium hydroxide is allowed to settle out and the °
Clophen drawn off from the top, transferred to another
vessel to which Tuller's sarth and soda sre added and the
11quid redistilled. The stills for this process are gee
heated,
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(1) Cepacitor impresmotin: eredes.

|

’ A summory of the vhysical and chomicel properties of the
capasitor imprepnating grades of Clophen 18 given in

l‘ Appendix II., There are six grades of capascitor impreg-

! pant, A0, A40, ete, up to ASO, the 3, 4, 5, ets, indi-

| coting the number of chlorine radicals comdined with the

i diphenyl, TFach grade contains e proportion of the od je-

| eent homologues mot exceeding 207, Grede A30 has the

| highest value of permittivity, Theorstically the hishest

i value obtaineble with a chlorinmated diphenyl is 9.0, and

a grade having & permittivity of 7.0 has been prepered,

but is chemically unstable, and very sensitive to moisture

end impurities. The most commonly used pgredes are ASO and

AB0; ABO is the most stabls prads and has the lovest dielee~

tric loss, Greade AB0 i{s considered by I.0. to poosess the

optimn ocomdination of non~inflammability, stebility and

viscosity. As with Nibren, it is considered that no addi-

tives are required since the substances are stable in use,

‘ provided that ths capacitors are sfficiently scaled against

{ the air. Bicufll of Zurich are the only users of A anpd

| A40,

The following tadble shows the veriation in capacitanos
and pover factor with temperature for a Clophen impregna-
i ted paper capacitor.

| The impregnont is ASO, the dlelectric is Schosller amd

i Hoeseh A" finish reg tismue {density 1.2 - 1,28) with

a thickness of 10 u; frsquoncy of measurement ta 800 a/s.
Power factor ghows a maximux value of 0,052 at about ¢4-C,
while cepscitunce falls off by some 207 at temperatures
below this oritical value.

Variation in capacitance and power-factar with
! temperatuwre for a Clophen-imprecnatoed capscitor,

i Temperature - Relative" Power
' {*C.) Capacitance Tactor
| -80 0.87 0,025
i -40 0.91 0,024
| -20 0.94 0.01%
i 0 1.08 0.048
' " 1.06 0,052 (max,)
i +20 1.10 0.006
J +40 1.10 0.005
! +60 1.10 0.004
*€0 121 0,005

Ko evidenee wae obtained from 1.G. on the use of any type
of additive with a view to depressing the temperature at
which the shange of stete ocours,

MONS 058921



4.

s
13/29/47

The method adopted for evaiuwating the water content in
oils such 83 Clophon 1s deserided in Appendix III, It
is also applicadle to such solide as Nibren.

Tngelhardt stated that no source of fallure hed been ex-
porienced during the whole period of production of Clo-
phan, which is atout )7 years. Conaequently no improve-
j ments or nodifications had been made or found necessary
: during this period,

(2) Transformer—cooling prade (Clophen Té4).

Ko detailed infarmtion was sought on this material, since
it is upsuitable as a capacitor imprermant and is only
used as & coolant for trensformers and phase shifters,

A sumrary of its physical and ehemical properties is given
in Appondix IV. It has a low viscogity, is moderately
stoble uundor eloctrical streeses and has the distinet ade
vantage over minoral oils of being nop-inflummabdle,

The pripeipdl usors of this produot are A.E.G. and Siemens,
but it is underetood that, as with other chlorinatad eom-
pounds, conservotism and prejudice among customers have
provented its wider use.

No stabilisers are eddsd to the material as their function
of absorving hydrochloric acid would be defeated dy the
formation of "chloride salts”, which in turn becoms elec-
trolysed. It was sald to be very important to svoid con-
temination of Clophen T64 which may osccur in trensit end

| for this reason the use of lsather for reskets must de

i avoided,

MFthoda of use, precautions, ete,

Ro details were odtained on the method of imprecnatiom
uped dy I.G. for the construction of test-specimons of Clo~
en-impregnuted capacitor. This wes partly coused by the non-
appearance, after the first day, of Engelbardt, but it is not
considered likely thut any novel processes are involved,’

For infornction on the precautions nessssary in the use
of Clophen, see 3ection II, 5, above.
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i III-A~b = 300

! ¥rom « B,1.0,3, Final Report No, 893
\ Item Wos, 1, 7, 22 and %}

} Page xiv

Cloph#n 19 made in several prades, which correspond 0lozely with
thelr U.s.‘ counterparts, A.50 being the srade most oonmonly used for
oapucltonr

Exoept for very rare use by Siemens and Halske for special orders,
Clophen hup not been used in Germeny for small capaoitors of the tele-
oommunioation type, but it has been used extensively by 3Jiemens-3chuckert
for pover papucitors. It ig interesting to note that the German forees
used Clophen impregnoted and filled tudulor capacitors made dy Ducati, of
tilan, who odtained the impregnant from I.G. The prejudice apainst Clo-
phen was, howovor, being gredually overcomes and several munufacturors
wors ocontemplating an extended use of this naterial. 3ome of them cone
sidered 1t to be eoqual to or possidbly better than mineral oil for opere-
tion st po*vor frequencies.

rs
11/24/47
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III-A-b-30
From - B,1,0.3. Finsl Report No, 893
Item Nos, 1, 7, 22, and 31
Pages 98, 99

(2) Clophen

The only chlorinated impresment used by 3lemens—
Schuokert is Clophen, supnlied by I.G, In power factor
correction and high voltage epplications it 1is consider-
ed practically ideal,

The only type of Clophen used im bulk is A.50, penta-
chlordiphenyl, (corresponding to Aroclor 1254)., A.30
and A,40 have been tried and found unstadle. A.60, A.70
snd A,80 ure %00 viscous to allow for good impregnstion
and have lower permittivities, Although the viscosity
of A.50 at rcom tempersture is much erester than that

of oil, the viscogity at impregnetion temperature is
sufficiently low to zive no trouble in attaining thorough
impregnation. ’

A routine cheok on corductivity is made on sach drum of
Clophen, and formerly if the conductivity were too high,
the Clophen was treated with powlered chalk to neutralise
the froe acid. As the result of oontinual pressure on
"1.0. over a pariod of yeurs, the acid content bad gra-
dually Qimingshed, and it is now possidle without chalk
treatment to werk to the same rejection limit of resis-
tivity as for oil, viz, 10° obm.cm, at 20°C, Drums

of Clophsn falling to pass the conductivity teet are
returned to I.G., unless urgently needed, A certain
elasticity 1s pernissidle in view of the high standard
sot. Apart from conductivity, further scceptance chesks
are specific gravity (1.54~1,55) end permittivity (5.0~
B.2), Permittivity is messured at 800 cyeles and 200,
on & Schering bridge at low voltage., The acceptence
stendards for Clophen A.50 are shom prephicslly in
Appendix XXXIV.

Clophen costs about 1 II. 60 pfe./kg., snd is therefore
mueh desrer than ofl (30 pfg./ks.). This extra expense
is offset, hovever, by the use of s special desipgn
which reduces the amount of Clophen required, An ad-
vantage claimed for this impregnant is that 1s bas a
similer permittivity to paper (viz. 5).

Other impregmunts studied.

As Clophen 1a cousidered nearly idesl, no serious
attempts have been made to find miperior materisls or addi-
tives to improve its performance., This attitude is sup-
parted by service experience, in which no failures have
been reported, It ia realised, however, that on freezing
discharges may oocur in the ccntraction voids, which may
result in decomposition of the Clophen and failure of the

MONS 058924



rs
11/19/47

dielectric. Tests were performed (see 3ection IV, 2, (3))
%o check vhether this depradation does in faot oocur, end
no failure wos noted,

Revcrtheless, I.G. supplied sml) samples rosembling
Clophen A,30 but having a lower melting point so thet this
possible sourse of faflurs could be investigated, De-

‘preasion of the temperature at which the dipoles become

{mmobile should raise the muximum usedbls frequency and
hence troaden the range of applications by {ntroduoing
those ror audio-frequenocy furnaoces.

Two of theze I.G, samnles, with references A,l62K

ond A.162N, are, like Clophen, made from benzens, dut have

a lower chlorine content bdecause of the presence of an
additional alkyl croup {CpMen*l), and hence a lower density.
Their advantage over Clophen 4,50 1s that the sstting point
(1.0, tenparcture of maxirmm dispersion and of carmeitunce
diminution) is lowered from -8°C, to -17¢C., The pormit-
t$ivity, vigoosity and non-inflammability resemdle those

of Clophen A.50., The viascosity/temperoture ourves of

theso two samples, K.7 mineral oil and Clophen A.80,, are
oompared in Appendix XXXV, '
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T0: HHO m;}.n DIVISION “ALVSITN

k V)
RE: Federa
Dimest

ion of Paint end Vornish Production Clubs Official

BY: Aroctor 5460 as Used in Ethyleellulose Lacquer
. (Ootover, 1947),
|

Aroclore uspd as plesticizers and resins impurt excellent qualities
to stlylcellulose.

mhyleollulpee 1s used in lacquers of various tyves, the ethyléellu=
lose acting as a lons chein polymer to impart toughnass and flexi-
bility and T’° increase the speed of drying.

Some of tm] prinoipal uses for ethylcelluloee lacguers are for the
costing of hich tension ignition cuble; heat sealing lacquers for
foil and pupsr whers the alight discolorution which may develop in
nitroccllul} 8o luoquers on heat sealing is not permissible; linoleum
laoquers whers alkali rcsistunce ls essentiml; textile printing; \
printing inks, psrticularly in multicolor desirns where hydrocarbon
solvent 4ces not soften or bleod into moviously printed desipns;
airoraft lacquer for resistance to both heat and cold ond to euiek
temparature chanses; record lacguers, especially for home reccorders;
and in md| seslers where (0od sganding and flexibility ere essontial.
A good pigmonted ethylecellulose lacquor hes been made, based on the

following riornnln H

l Inpredients Parts {by veipht

hylcellulose N-22 . 6.4
clor 5460 6.4
105 4.2
lenthylphenol ° . 0.06
oluene 67.0
Ethanol 16.0
100.06
! Benignus
rh
Copied by Fs
2/2/48

’ o MONS 058926



I11-6-300

E . From = lMemo G.Y. Frenkle/P.G. Bonignug
Mareh 11, 1948

Soil-Poigon Concentrete

As de-qtibod below, thete materisls are formulated into a water emil-
sifinble |s0il-poison concentrate carryine almogt 80 per cent by weight
of votive ln(;redionts.

Aroclor 1848 33,84
Trichlorobenzene
{Yixed isomers) 33,5
Pentaohlorophenol 10.0
Isopropyl alcohol ' 3.3
Toluene or Xylene 16.7
Sterox 3E* 1.5
Santomsrsse 3 Paste 1,5
100,01

* Other non-ionio type emulsifyinz agents such as
Triton NE or Span and Tween cen bs used to revlace
the 3terox U,

Copied by rs
4/2/e0
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! ' II1-8-10
Chemical Adstracte

PO33IBLE UE OF AROCLOR3

Yol. 41
Pugo 6867

Up3.P. 2,425,978 to Anderson end Coalehan, {(Hercules
owder Company) . :

P

Fpundry cores sprayed with 1% solution of chlorinsted
halene in hydrocsrbon solvent shov greeter scruteh resis-
tance then untreastod cores. Clz content remains from 40 - 80,

]

Frucularly rood for use with .l castines,

T
12/2/47
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(3

‘volves

: ’ V=10

’ From - B.1.0,3, Finel Neport Mo, 8u3
! Iten Nos. 1, 7, 22 and 3}
‘ Pafres -~ 10 and 11

Mok less troudle hes boen'ex;ieriencod with chlordirhenyl than
with ohlornaphthalons, probably because the former, bdeing liquid, (n-
ess physical dontuot in disposal,

Very thorough washing of all areas o0f the skin likely to bde
contamineted with s0lid, liquid, or fumes hes always besn the dasie
prinoiple in prevention of gkin troubles, and 1s still looked upcn
as fundpmental, : :

".'hkn fatty soaps censsd to be available, because of the di~
vereion of fats to food, it became essentisl to insist upon the
use of barrier cremins, of which the best wes one named "QUILBO",
nmade at: Trommersdorf, This has now becn replaced, for lack of
supplies, by an alternative made by I,G., nemed "MITIGAL”, which
1s oonpjdered inferior to cuimbo but satisfactory.

]

'l'hﬁ Fissan £irm put up a special powder named "<CH'EFEL-
PULVER" | to act as a bdarrier, but this was found to be inefficient
exceopt t0 allay irritation on skin srsas exposed to fumes only,
For this purpose it still finds use at leverkuscn and at the Hydra-
werke t?o_tory at Berlin.,

A lpoeinl point 1is made of fume extraction, and the minimum
air npo;d awasy from the operator is 1 mstio per second,

{

To' check the efficienoy of the precautions, a thorough exsmi-

nation is meds every 4 wseks of every worker coming into oontact

with ohlorinated hydrooarbons, and since the enforcenemt of the
precautions, 20 deaths or symptoms of internal injury bave ocourred.

3ihca muperfatted sosps huve ceased to be available, & cleansing
composition containing dichlor-methane bas been devised. This is so
powerful a detergent for chlorinated materials that barrier oresms
are oonsidered umnecessary, but 1t is uncomfcrtsdly irritent to many

okins. |

Gure. i ]
k! ‘ n severs attacks of echlorecne ond internal sickness were
encountpred, in the early years, when the properties of ohlorinated
materials were not well understood, extensive rest periods hed to

- be prespribed, togetber with a generous diet, entire abssnce of

further, contamipation, and long periods in tbe open.
.'u] ce precautions have been taken to minimise the effects,
only @ few mild oases of chloracue have been mot, These have been

treated with a solution of acetic and selicylic acids in methylsted
spirits,

|
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(4) Conclueions and Recomnendetions,

«0, consider that neither toxicity nor skin affection need
oow bs sny deterrent to the uge of chlorinated navhthalene, and
that ohlordiphsnyl is if anything less troublesoms,

ertain people, notably thnse with foir skins, show distinet
allerpy, and sre best divertod to other work not involvinp contact,

fiorupulous cleanliness of the skin (inoluding the face, neck,
end arms) and of the olothing (especislly underpormente) is essen=
tia) and noeds strict enforcement, ‘!ashing with hot vater end good
sosp 1s sufficient, 8o lons as the soap is superfatted, since the
skin becomes sensitive to irritation by alkeli,

Barrior oream should be used on those parts of tho skin whieh.
ooms lnto contoect with solid or 1iquid muterisl, and the erea of
contapt should de minimised by the use of protective olotding end
glovep where possible. Areas of the skin which are contected by
fumes only, end particularly those chafed by clothing (e.g. the
neck pdjucent to the edge of the clothins) need protection by a
suitable soothing powder.

"here fumas ars generated, they should be drawn sway from the
operator at an air spesd of at lsaat 1 metre per second. It mey
be fohind sesential to have two ducts, one at floor level and one
overbped, with exheust in two dirsctions simultaneously.

In case the precautions are beins evuded, or lest there should
be # idlosynorasy, monthly medical ingpection is desirebdle,

rs .
11/24/47
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From = The Yournal of Industrial
Hypiene and Toxiecology
Volume 20, Number 2
February, 1938

FORPHOLOGICAL CHANGE3 IN THY LIVERS OF I3
REWLTING FROX EXPOSURT TO CURTAIN
CHLORINATED HYDROCARBONS *

|
I
i
1
1

and shlorinuted diphenyl, have boen uced extensively in certain in-
duatries, | Their use in the menufscture and oreneration of many types
of .leotr;cal oquipment s conatantly increasings. .lthoush it is
known thot some of these compounds cause acne, only rocently has the
ponibuily of more serious systemic effects beon recognized.

Ghlo?ni:ated hydrocarbons, partioculurly chlorinzted nuchthelenes

The present papor describdes the natholorical chanres observed in
rats that had been exposed to various chlorinote? na-hthalene Gome
 pounds und to chlorinated diphenyl.

Gomp' nd G (chlorincted diphenyl) wes sdministered to two ~rouvs
of enimalg in low concentrations. in averame concentration of 0,37
mpms. por cu. M, wos employed 16 hours daily for 134 days in tho first
oxporimonbl. In the second experiment (employins sn everare sir con-
centrution of 0.93 mgms. per cu., n,) the enimals werc exposed 8 hours
deily ro:lus deys.

The present experiments demonstrate that chlorinated napbthalens
compounds end chlorinated Aiphenyl are copable of nroducing marked
liver damage in the white rut without demonstrabvle miorosconic ohannes
appearing [in the other orpins. Furthermore, the characteristics of
the liver lesions resultin: from comperable emounts of any ~iven comy
pound are [the same, regerdloss of the method of administration {{nha=
lation, feoding, or suboutuneous injection).

. 0f the various chlorime ted hydrocurbons tested, chlorin.ted di-
phenyl . evidence of beins the most toxic, ‘fhen udminigtered by
1nhn1¢tlox1 in very low concentrations (aversge 0.57 to 0.93 mmms.
per ou. m,) liver cell chunros wers very prorounced sfter the first
exposure ﬂorxod. The most striking chunpe wes the hyalinization of ¢
the oell aytoplasm {see fig. 6, plate III). Such cellular slicretions
were easontielly unchanged after & 2 month recovery period., In these
animels small sudblethal doses of oeurbdon tetrashloride and alcohol uni-
formly produced extensive liver necrosin snd was hiplly fatol to them
(firs. 1 snd 2, plote VII). Chlorinated diphenyl fed in small doses
produced gimilar but more merked liver injury (see fis. 5, plste IIX),
In large doses this compound was hipghly fatal. The liver chanres in
animals dying after short exnosures were inocnsvicucus and consisted
maizly of [awelling of cells and active re~eneration (see fig. 4, plate
I1I). However, animals removed from exnosure before deinp fatally

|
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poisocned, sudsoquently developed hyaline depeneration of liver oells
eimilar to |[that produced by prolonped udminigtration of amall doses
of this compound. :

Thus the rosults of the mesent study, as well as certain field
studies that huve beon mude (1) sucrest that the solution of the in.-
dustrial hszerd involved is dependent larpgely on a reduction of the
sir concentretion of thege compounds to o leve)l that will not produce
liver damnge, The present experiments indicate that lower air con-
centrations must be odtained in the case of the more highly ohlori-
nated naphthalene compounds and chlorineted dinrhenyl than for trichlor-
naphthalen¢s if ¢ safe enviropment fo workmen is to be assured, Re-
cuuse of the pronounced toxic effeot of small doses of carbdon tetra-
chloride on the livers of animuls elreudy injured dy oxnosure to
shlorinated narhthalenes and ehlorinated dinhanyl, its use as a s0l-
vent for qleso compounds would appear to be very hezardous.

Ts
2/3/48
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I4i=a-300
Tiom: Ilasbice muserci Repoev 1to L.i.
Final Roport on "Fvoluation of
lionsant» Naterinle as ¥Flacii-
eizoran,
Jeb No, 5%,

AROCLOR 1232

Coleulatoed molaculey wolghi: 223
Refractive index*: 1.620 ct I0°C,
Saponifioetion equivalent®: none
Crystallizetion point”: «32,5¢C,
Boiling point®: 290.225¢C, at 760 mm,
Aeidity®: Ol milliprems KCH/gm.
Acldity aftor heat: wnone

Color (Gerc¢ner 3tunderd): O

Color aftes heat: 0

Coler after light: 1l-12 )
3pocific gravity™: 1.2623 at 25/25eC,
VUater solub{lidy: .0016% at 25¢C,
Stability to hydrolysie®: essentially nons
Odor: chloroeromatic

" Viocosity: 25°C. = 6.24 centipolse

0°C, = 65 centipcise
«20°C. = 827 centipolise

Solubility: Soluble in: octyl alcohol, ucetome, ethyl
acetate, benzene, Skellysolve C, Skellrsolvs I,
turpontine, cuotor oil, cottou seed oil,

R Partially soluble im: methanol, ethauol, {ly=~
corol, linseed oil.
Insdluble in: glycol
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I-A=b=300

i " TABIE I
! DENSITY AND SPECIFIC VOILUME OF ARUCLORS
| drcLon 1202
Tenperaturs Density Specific Volunme
{*c.) (g./m1.) - (m./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
284,0 ‘01,1549 0.8659
298.2 1.1071 0.9033
: AROCLOR 1248
i
Temperature Density Specific Voluns
(=c.) {g./mL.) {m1./e.)
fonrnentiedns -
! 25.1 1.4439 0.6926
49.9 1.4192 0.7046
103.3 1.3673 0.7314
150,21 1,3210 0,7570
201.7 1.2601 0.7880
254,0 1.2148 0.8232
298,2 1.1664 0.8573
Temporature Density Specific Volume
| (+c.) (g./ml.) (m1./e.) _4
! 25.1 1.5392 0.6497
| 49,9 1.5139 0.6603
i 102.9 1.4607 0.6846
1 150.1 : 1.4127 0.7079
| 201.8 1,3595 0.7386
i 208.5 1.3096 0,7636
| 298.2 1.2546 0.7971
1
T
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I~-A~b-300

TABIE I Cont'd
DENSITY AND SPECIFIC VOLUME OF AROCLORS

; ARCCLOR 1260
: IR s
\
').‘empera ture Donsity Specific Volame
| (C.) (g./ml.) (m1./2.)
‘ = e
P 49.2 1.5986 0.6267
| 102.8 1.5424 0.6463
I 180.2 1.4931 0.6698
| 2019 1.4386 0.6951
| 251.0 . 1.3654 0.7218
| 2083 1.3322 0.7508
i
D, Ward

i

i

!

i Central Research Depertmont
i December 21, 1948

Copied by‘ rs
1-20~49

|
|
f
|
!
|
[
i
I
|
i
|
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Len~g=alu

R. B, Dow, M, R, Fenske and H, B, MNorgm
The Popnsrlveia Stasy Collep:

Inceptrind end Erroioe
Yol. 20, 10%

-

ing Chemistyy
€5, (15u7)

The folleviing data are taken from tablas in the =-iiclz: end sheuld
Ve viow[d cxltheclly.  Specific heat deta are o0 of Yine wibh ovd
A::voclor| fipures,

e 1
Cemyigotses

Spe Hb o Vige, Vime, Visccpity  Doncity

Arpeior. Col./zfcn  BOSC, 780C, | Imesxr B0,
1248 0.95 129 e.7 654 1,448
1854 1.42 2740  Z4 1883 1540

ovasxvabions were médo that tho ineromss in viscoaltr with pressuc
vag very groat vwith the Axoclovy aub Aiv-lor 1204 exuibit oae of Li: hieston’
higheet, ratlo of irerctas known for er oll.

|
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" VISCOSITY VARIATION WINI PRESSURE

Produure 0 ek
et a8 12 1748 1234
1256 cps 2740 cpe 8.7 epe Z4 epe
— 3140 — —
1873 4020 .3 25
-— 5670 - -
18). avan 10 26
- 14300 - —
223 25600 11 2¢
- 40500 -~ -—
287 —— 12 I
384 0 eee 13 40
563 — 15 48
833 e 17 50
1270 —— 19 73
1950 - 2% 92
2940 0 e - 24 117
30 198
39 345
53 642
9% 12%0
11 2580
176
300
4%4
816
1350
2198
Copled by ra
7=-12~48 >
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TABLE IT
VISCOSITY OF AROCLORS

I-A~g-400

i

ABOLOR 1248
Temperature Kinomatic Viscosity Absolute Viscosity
{*0,) {Centistokes) {Centipoises)
24,80 151.0 218.1
28,10 144,7 208.9
zq.u 140.2 202.4
49.9 18,27 25,93
99.4 3,04 17
150.2 1,257 1,660
200.4 0.777 0.987
251.8 0.533 0.649
29 l." 0.412 0.482
T
{
1
f
i NXIRAET
|
Temperature Kinsmstic Visoosity Absolvto Viscoaity
( ‘(i.) (Centistokes) (Centipoises)
|
24.80 . 585x10 901x10
23.41 508x10 777210
49,9 96.7 146.4
80.1 95.9 144.9
93.7 5.86 8.59
180,.6 1.788 2.521
egg.c 0.991 1.349
250.3 0.658 0.863
251.8 0.6%52 0,853
29 [.6 0.48% 0.608
1
|
| D. Ward
“ Central Research Department
: December 21, 1948
Copiled bi rs
1-20~49 |
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I-A-a~500
HOE=FLalFLBLE DIBLECIRIC GiCANIC COPOUKDS

Induatrial and Engineeringy Chomlstiry

|

|

i

' F. II, Clurk - Genorel Glectric Company
; Vol. 29, 698, 11987)

Chavus ..crlﬁdca of Dluloetric Liquid Comprunds

Fontachlor Pontachlor Herachloro
Postachlor-  diphonyl diyiienyl  diphomyl.. Triehlor

hmu

Biphoayl 0x’de _Kotone Mythane ~ Benzery
Buarn Point N.F. R.F. R.I, R.F, N.F.
5p. Or, {*C/15,5°Cy) 1.51 (65) 1.59 (100) 1.43 (J00) 1.52 (100 1.46 (i3)
Visnosity, SUS, *C. 45 (98) 330 (37.8) 5¢ {100) e4 (100) 30 (37.8)
Pour Foint, *C. + 10 0 + 15 + 20 0-10 }.P,
Rufa. Indox (25°C. 1.6330 1.6820 1,8370 1.6370 1.5700
Dislectric Strongth, Kv. 40 40 40 40 40
Dieloctrio Conatant {26°C.) 5.1 5.0 8.0 4.3 4.8
Are formoed Geses N.E. N.E. N.E, N.E. N.E.
3ludging Nor.o Tone None Nons Nono
Froo Acld Nore None None Nons None
Distillation Rango, * 360-400 270-250 250-300 290~340 200220
(15 ram) 25 mn) (25 rm)
N.F, - Non-flannable,
N.E. ~ No —oxplocivo.
Aroclor 1254
3 Viacon.ty - Motiicheal -~ Centipolsos
Temperature - *C. Viocosity - cps.
! 28 60C0
| 31 T 300
| 40 700
50 1680
80 .7
70 33
80 26
90 19
i 100 b

|
Copied h; rs
7-18-48 |
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1I11-G-100

) Noosra.
s Lauin] Edgar ©. Herdy ~ Annieton
| May 25, 1948 A.M. El)enburg - Auniston
Poul Lopue
Dr, R. L, Jenkins T.H. Warelock
Mr. C. B, Durgin

Anniston Aroclor-~Silastic Facts

|
Attached are two copies of the No, § series shout Gilastic Fecta.
Roocontly Dow Corning submitted the following inforimtion to us:

"3ilagtic 1a swollen quite badly when subjected to most organto
solvonts such sa tolusne, benzene, etc. However, our laboretory
has roopntly sudbmitted a roport coucerning the oifects of chlori-
neted diphsnyl on Silustio, Silagtic immersed in chlorinated
diphenyl for geventy hours at 150°C., The change in the physteal
properties wore noted and the firures indicated that Silastic is
remarkably resistant to deterlorstions from contact with the hot
chlo inpted (uphen 1. The chauges in tho propertise are similar
to t 08| px'oducod y hot lubriceting oils and cen be summed up as
follows

(1) Lowering of the hardness by sbout £0 points.

(2) Improvoment in the elesticity b: several points,
(3) Practicelly no change in temsile strangth.

(4) A upprecmhle increass in the ultinate elongation.”

Western Fn t Menufacturing Company st Chiscapo, Illinois, quoted 9iliscne
180 in lhe %t form es followa:

f 8x8" sheet, 1/4" thick $11.25
20x20" lhut 1/4" thick 63,50
! 24%24" aheet, 1/4" thiek 89.50
srentl; r»tnt drawback to the use of Silicons es a gasket
crul H Aroolou 1s the high prics of the plastics, e
1
|
!
; Benignus
e |
enos |
Oopled by r'r
9-26~48
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111-0-100
HANDLING AROCLORS

|
i
N
; Gaskets ~ Aroolor and Pyranol

pnor F. B. Zlenty to H. M. Ritchens - 9-20-48

At a reee‘ t neeting it was stated by Dr. Suits of General Eleotriec

that sili one rubber gnelots were found to hold Fyrano) effectivaly under
oondits ona vbere otlisr gerkat materlals gave poor performance with regnoct
to rreedonj from loeks.”

: SA1ES DEVELOPMENT REPORT

!

L P. G. Benigsus - 2-18-48
}Proouflon Die Casting Coapany, Clevsland, Ohio

"Banaburzln@ wiing joints made by Chikean Tool Company ot Bree, Califorala
used on flpxible connestions with Aroclor instmllations.

"G, E, Glyptal # 2 Red ia excellent for sealing fluid on application to
threaded pipe,”

s
92448

i
1
I
|
|
i
'
i
}
1
i
Il
'
|
1
i
|
|
|
{
|
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