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MONSANTO COMPANY
Monsanto, lIllinois
SAFETY REVIEW COMMITTEE
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March 10, 1965

Messrs:
P. E. Heisler - WGK "R, W{ Buckneldn - Org. Res,

H, C Carder - WGK H. Lr@ebbapd - Org. Res,
Process Holders .
Tentative Amendment No, "'A"
Title:

Tentative Amendment No., "A'" to the Standard Manufacturing Process for Aroclor
(Dept. 246, WGK) dated 7/20/64.

Objective:

Alter present plant distillation system and operations for a plant test, Plant test
will indicate equipment needs and ability to produce improved quality (stable) Aroclor,

Present Practice:

Two Aroclor Distillation Systems are run in parallel. The two systems are continuous
ly fed crude Aroclor from the #2 Blow Tank, The distillation is a straight take-over
operation. When a run of one type (1242, 1248, etc.) is completed (80, 000-500, 000#)

a final boil down is conducted in No, 2 still and the bottoms are dropped.

The boil down material is combined with the previously distilled material and pro-
cessed to finished product. The bottoms are drawn off and sold as Montar or discardec
Following the boil down and bottom's drop the stills are ready for the next product run,

Proposed Procedure:

Run the two stills in series, Continuously feed the No.l still with crude Aroclor and
use this system to pre-heat the entire feed and to distill off a low-boiler fraction
(up to 10% of feed). Continously feed the No. 2 still from No.1 still pot, Collect the
intermediate fraction in No, 2 receiver and process as in normal operation.

At the end of the run (4-5 days) boil down and drop bottoms. Do not combine the boil -
down (high-boilers) with the intermediate fraction. The low boilers from No.1l receive:
and the high boilers from the boil-down will be isolated in a storage tank, if possible.
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Tentative Amendment "A" - 2 - March 10, 1965

If they pass non-electrical Aroclor specifications, they can be used as such, If
the total amount has to be discarded because no storage is available, or because
they are out of specification, the cost would be $3,000 based on total product costs,

Specific operating conditions for the stills will have to be determine d in the field
by cut and try methods,

Justification:

Foreign competition appears to be capable of producing Aroclor which is more
stable than that presently made by Monsanto. An improvement of product stability
is necessary to protect our market position,

Laboratory data* indicates that the distillation operation has a significant effect on
product stability, These data indicate that product stability can be improved by:

1. Removing an unstable low-boil fraction

2, Preventing entrainment

3. Preventing contamination by high-boilers or boil down
This test will evaluate our ability to control the plant distillation in the three areas
mentioned above, with existing equipment. Failure of the test will indicate that
more drastic revisions to the existing equipment will be needed b approximate
laboratory conditions,
Comment g
The production rate will be limiited by maximum vapor and heat loads that can be
sustained in the entrainment and condenser systems on N©,Z still, In the past
55,0004 /day have been attained in these systems. The upper limit is not pre sently
known,

Duration:

The test duration will be 4-5 days, If desired operation conditions cannot be obtained
during this interval the test will be cancelled or revised.

Prepared by:

COMPANY Rl bl

D. R, Middleton
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Tentative Amendment ""A" - 3. March 10, 1965

Approvals:
Lt o)
\I". E, Heisler "R. W. Buchnell /
e et ol n (L
D. E, Harris “H. 1. Hubbayrd 7

Cf. A. Mullendore
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MONSANTO COMPANY
Monsanto, lllinois

July 12, 1965

Messrs:
P. E, Heisler - WGK R. W, Bucknell - Org. Res,
H, C. Carder - WGK H. L, Hubbard - Org, Res,

Process Holders

Tentative Amendment No, "B"

TITLE:

Tentative Amendment No, ''B" to the Standard Manufacturing Process
for Aroclor (Dept., 246, WGK) dated 7/20/64,

OBJECTIVE:

Run two plant tests using revaporized Cl, and dilute (25 mole %) Cl,,
as feed stock for Aroclor 124Z production,

PRESENT PRACTICE:

The Dept, 246 Chlorinators are batch charged with biphenyl (Bi®), The
Bi® is then chlorinated by continuously feeding "'Snift' gas to the chlor-
inator mass until the desired specific gravity is reached, The "Snift"
Gas is a mixture of Cl, {(from DeNora & Hooker Cells) H,, N,, 0,, CO,
and trace amounts of organic impurities, The Cl, concentration is in
the range of 75 ~ 95 mole % and varies with operations in the Cl, depart-
ments,

PROPOSED PRACTICE (Two Plant Tests, 1242 Aroclor)

1. A plant chlorination test will be run using revaporized Cl; from
Dept, 232 as the Cl; feed stock, Due to limited capacity of the
revaporizing facilities in Dept, 232, we will probably be able to
run only two chlorinators at a time, making a total of 5 - 6 chlor-
inator batches and processing through the remainder of the system
as normal, Necessary samples and measurements will be taken
to determine effect of concentrated and impurity free Cl; on Aro-
clor stability, This material will be treated as normal production
as it passes the routine plant controls,

2, A plant chlorination test will be run using revaporized Cl; diluted
to 25 mole % with dry air as Cl; feed stock, This test will be
limited to 2 chlorinators due to dry air capacity, making a total of
5 - 6 chlorinator batches and processing through the remainder of
the system as normal, Necessary samples and measurements will.
be taken to determine effect of dilute and impurity free Cl, on Aro-
clor stability, This material will be segregated from normal electri-
cal grade 1242 Aroclor, It will be used for non-electrical 1242 if it

passes specification,
COMPANY
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Tentative Amendment No, '"B',

JUSTIFICATION:

Foreign competitlion appears to be capable of producing Aroclor which is
more stable than that presently made by Monsanto, An improvement of
product stability is necessary to protect our present U.S, market position
and for possible expansion of foreign sales, These tests will provide
information as to the effect of contaminants in chlorine, and the possibility
of local overchlorination due to concentration effects,

COMMENTS:

For the revaporized Cl; test the production rate will be limited to about
32,000#/day for a durationof 1 - 1 1/2 days, For the dilute Cl, test the
rate will be limited to about 11, 000§/day for a duration of 3 days,

SAFETY:

No increase in safety hazards is forseen in these two test runs,

Prepared by:

3@%“@%&

. Middleton

APPROVALS:

W ok
. . E, Heisler

L5 M 7/6-6.5 /V%Mdm-wf
.71,, Kubbard '

D. E, Harris

}LAA MJM 7//’/6-‘-/ SAFETY REVIEW COMMITTE:

. A, Mullendore »
\ . .
W Vo2 o - ¢y’
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MONSANTO COMPANY

Monsanto, Illinois

September 1, 1965

Messrs:

P. E. Heisler - WGK R, W, Bucknell - Org, Res.
H. C, Carder - WGK ' H. L, Hubbard - Org, Res,
Process Holders

Tentative Amendment No, C

TITLE:

Tentative Amendment No, C to the Standard Manufacturing Process
(Dept, 246, WGK) dated 7/20/64,

OBJECTIVE:

Run plant test using chlorinator without catalyst basket,

PRESENT PRACTICE:

The Dept, 246 batch chlorinators (3' diam, x 16' high) are batch charged
with biphenyl, which is chlorinated with snift gas, At the present, each
chlorinator has a catalyst bed, The catalyst bed is 2'3" in diam, and 8'
high and consists of 1 1/2" pipe nipples, 2' long,

PROPOSED PROCESS (1242 and 1260 Aroclor)

Remove the catalyst bed from one chlorinator and run three to five 1242
and three to five 1260 batches in that chlorinator following standard operat-
ing procedures, except without the catalyst bed, The test material will be
kept separate from other production and will be used only if it is equivalent
to normal production aroclor, according to routine analyses,

During the test batches the chlorinator off-gas will be sampled and analyzed
for chlorine, to check chlorine utilization of the chlorinators without the bed.

The purpose of the catalyst bed is to provide iron, which is chlorinated to
ferric chloride, the reaction catalyst, It is standard operating procedure
to charge 0,05% by weight ferric chloride to each batch, Ferric chloride
will, of course, be added to the test batches,

JUSTIFICATION:

During operation the catalyst becomes plugged with tars and ferric chloride
and it is probable that only: a2 small portion of the iron of the bed is available
for utilization, Also, the plugged bed hinders chlorinator circulation and
probably leads to hot spote in the chlorinator, There is a problem of cross
contamination from batch to batch with the bed, which results in an excessive
amount of overchlorinated products,

COMPANY  TRaN 009198
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Tentative Amendment C - 2 -

JUSTIFICATION: (Cont'd,)

During 1956 there were severe problems with aroclor stability, One of the
problems was a lack of a consistent analytical method for checking stability,
Previous to that time the catalyst bed was relied upon to supply ferric
chloride and ferric chloride, per se, was not added. One of the results of
the stability problem was the addition of ferric chloride to each chlorinator
batch, to assure that sufficient catalyst was available, Since that time
analytical methods have improved and any unstable aroclor produced would
be detected immediately,

The removal of the catalyst bed, then, improves chlorinator operation by
increased circulation, elimination of hot spots, and prevention of contamina-
tion, The addition of ferric chloride provides sufficient catalyst, Any
unstable aroclor produced would be detected immediately by the present
routine analyses,

SUPPORTING DATA':

It is reported in St, Louis Research Report Nos. 1640 and 2072 that a
minimum level of 0,03% FeCl; is necessary to produce stable aroclor.
No mention is made of the need for iron, and none was used in the lab
chlorinators,

‘ SAFETY:
No increase in safety hazards is anticipated,
QUALITY:
Work is in progress to improve aroclor quality (stability), It is anticipated
that the removal of the basket will not harm quality but, if anything, will

improve it due to improved circulation, elimination of hot spots in the
chlorinators, and elimination of cross-contamination from batch to batch,

DURATION OF TEST

Three to five 1242 and three to five 1260 batches will be made without the
catalyst bed, If this material is equivalent to normal production material,
according to routine analyses, the chlorinator without the catalyst bed will be
used for normal operations, and this amendment incorporated &8 a process
revision, If the test material is not equivalent to normal production the bed
will be replaced,

COMPANY |
CONFIDENT,AL TRAN 009199

HARTOLDMONO0010473



Tentative Amendment No, C - 3 -

COMMENTS:

This plant test would normally involve some loss of production, The pre-
sent aroclor stock position is such that it is anticipated that it will be nec-
essary to run only three of the five chlorinators during September, Also,
some repairs to be made during September will require removal of the
catalyst bed from the No, 3 chlorinator, September, then, is an ideal

time to run this test,

Prepared by: /4.8,

W. G. Kramp,

APPROVALS:
Q/Lf 3
P, E, Heisler Dat te
QEMta  IALbs 3
. E, Harris Date te

) 4 Dty F-2-08

(J A, Mullendore Date

SAFETY REVIEW COMMITTEE

emec
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MONSANTO COMPANY
Monsanto, Illinois

SAFETY REVIEW COMMITTEE

bk p-z4-65

October 20, 1965

Messrs:
P. E. Heilsler - WGK R. W. Bucknell - Org. Res.
H. C. Carder - WGK ' H. L. Hubbard - Org. Res.

Process Holders
Tentative Amendment No. "D"

Title:

Tentative Amendment No. "D" to the Standard Manufacturing Process for
Aroclor (Dept. 246, WOK) dated 7/20/64.

Ovbjective:

Evaluate potassium carbonate &8s & replacement for lime in the Aroclor
distillation system.

Present Practice:

Aroclor is distilled in two parallel systems, continuously fed from
the No. 2 blow tank. At the start of a run (1242, 1248, etc.) 200 1bs.
of lime (calcium hydroxide) is added to each still pot. At the end

of a run (250,000-500,000 1bs.) bottoms are dropped and the cycle is
repeated.

Proposed Procedure:

Segregate the two distillation systems at the start of a 1242 run.
To one system, add the normal amount of lime to the still pot and
proceed normally throughout the run. To the second system, substi-
tute 200 pounds of anhydrous potassium carbonate for the lime. Dis-
till away from the potassium carbonate for a minimum of two days.

The product distilled from the potassium carbonate will be analyzed
by routine tests before it is combined with normal production

,. material. t progdct devihates frbm normil in afy adv s/nay,
“it will bg-iso ted d will/not be/sold af electrical y§§§
Ta ,o¢agdmg/2£ Auchtd—4¢£u42¢4227ou?2r .

TRAN 009201
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Tentative Amendment "D" -2 - October 20, 1965

Justification:

The presence of a base during distillation serves two known purposes:
It neutralizes free acid, and it reacts with the FeCls present. It
is also thought that the base can react with some unstable Aroclors,
converting them to a more stable form. Recent WGK PR%D laboratory
data indicates that distillation from KaCOa increases the stability
of the high boiling fractions of Aroclor 1242 (low boil and mid-
fractions are essentially unaffected). If this proves to be the case,
it would indicate that using K2COsz and making a simple low boll cut
may be a practical way of making a stable Aroclor.

Safety:

No increase in safety hazard is anticipated. No unusual effect was
seen in Jlabvoratory distillations using KzCOs.

Comments:

No production loss will be involved since WGK Dept. 246 1s presently
running at only 75% of demonstrated capacity.

Prepared by:

%ecken

APPROVALS:

@W lo/rilcs

. E, Heisler Date

L _E Sanis (o045
D. E, rris Date
.” I /1< /A«/M‘// D[%e,/z;é;:

R, W, Bucknell ¥

// ;{ /4;2Z6¢421~—- ' ’OQAZS’

. A, Mullendore Date %‘l_ & %_,.d,’//@(/w
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MONSANTO COMPANY
Monsanto, Illinois

December 3, 1965

Messrs: cc,
P, E, Heisler - WGK R. W, Bucknell - Org. Res.
H, C, Carder - WGK H. L. Hubbard -Org. Res.
Process Holders

Tentative Amendment No, "E"

TITLE

Tentative Amendment No. "E" to the Standard Manufacturing Process
for Aroclor (Dept, 246, WGK) dated 7/20/64,

OBJECTIVE

Produce more stable Aroclor 1242 by chlorinating without a catalyst
basket in the chlorinator and processing as normal,

Produce more stable Aroclor 1242 by chlorinating without a catalyst
basket in the chlorinator and processing it through the still system
with potassium hydroxide added in place of the normally used lime
(calcium hydroxide).

Provide sufficient product, produced as above, for testing by customers,

PRESENT PRACTICE

Biphenyl (Bi®)) is chlorinated in the chlorinators which contain catalyst
baskets, Previously the basket furnished FeCl; catalyst for the reaction,
Presently (since 1957) sufficient amount of catalyst, needed to produce
stable Aroclor, is added to each chlorinator when batch charged,

At the beginning of a product (1242, 1240, etc.,) run 200 pounds of lime
is added to each still, The purpose of the lime is to tie up FeCly; and
neutralize HCl in the crude,

PROPOSED PROCEDURE

Produce 8 - 9 batches of 1142 in No, 5 chlorinator with the catalyst

basket removed, This has been done previously as per Tentative Amend-
ment No, '""C", Process half of this crude material through the remainder
of the system as normal, and drum it off from the finished product tank,
Process the other half through No, 1 still system, but substitute potassium
hydroxide (0.06% of crude charge) for the lime in the still, Drum this
material off from the finished product tank, thus producing approximately
1,000 gallons of each type of test material to be used as pamples for
evaluation by electrical grade customers, Any excess test material will

COMPANY
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PROPOSED PROCEDURE (Cont'd,)

be sold as non-electrical grade 1242 providing it pasees all specifications,

JUSTIFICATION

From previous plant tests, the Aroclor produced in a chlorinator without
the catalyst basket was equivalent or better than normal material, By
removing the baskets, hold-up and cross-contamination are reduced,

Results of PR & D Laboratory studies indicate more stable Aroclor (i.e,
0.15 ppm Cl by thermal chemical chlorides) can be made by addition of
KOH to the still pot and stripping off the first 1, 2% of the low boilers,
Plant equipment will not permit this type of {ractionation, but an improve-
ment over normal production is expected,

SAFETY

No increase in aa{éty hazzards is anticipated, No unusual effects were
seen in the laboratory distillation using KOH, Normal precautions in
handling KOH will be followed.

Prepared by: D, R, Middleton

APPROVALS: .
¢ d. Q /Md,wx 1Y/3/68 Q_%W 124 48
D. R. Middleton Date arris Date
?ﬁ(A—u&/\, /V//(»’ pw&w /1/4/43‘
. E, Heisler Q&te R, W, Bucknell Dale’
Jﬁ M/M. S _ Iz —
0, A. Mullendore Date ate
SAFETY REVIEW COMMITTEE

Méz 2 /é/6 5
¢ LLT Li )4/ 4"
/7400&«(&1{%”“2, M lﬂ/é//;
lacrc. / erwwc["é Heoen
,)// .//«Ae L2 5“*'4 ,ZZA,

7)//4/[ 2/&; WW 7(‘4 s
‘ /d/a(»&/u /ercﬁ/u- s omind O ¥ Aocadoe

Z &98;«44 MK/ .
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Monsanto, Illinois

May 10, 1965

" AMENDMENT DISPOSITION

.Tentative Amendment No.'A" to the Standard
Manufacturing Process for Aroclor(Dept.246,

WGK

.TO:

dated 7/20/64, Tentative Amendment

No. A" 1s dated 3/10/65.
Messrs:
P. E. Heisler - WQK R. W. Bucknell - Org. Res,
Ho Co C&I‘del" - WGK Ho Ln H\lbbard = OI‘g. Res.
D. E. Harris - WGK J. A. Mullendore -~ Gen. Off.

J. J. Luecken - WGK Process Holders ¢/o P, J. Prader - WGK

This memo is to serve as a disposition of the subject tentative
process amendment., .

The purpose of the amendment was to alter the present plant
distillation system and operations for the duration of a plant
test. The purpose of the plant test was to indicate equipment
needs and ability to produce improved quality (stable) Aroclor,
No improvement in stability was realized and the need for
fractionation was demonstrated.®* The distillation system was
returned to normal operation as specified in the Standard
Manufacturing Process.

The subject amendment should be recorded in the Standard
Manufacturing Process, but not incorporated as a process

revision. :
B0 sl ke,
D. R. Middleton
Technical Services Dept.
vmd

#*WGK TSD Report - Aroclor: Improve Electrical Grade Quality,
91370:3198, Report No.l, dated #/14/65,
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" Dbeol. 246 - Process Description 1.
AROCLOR
SECTION 1

SYNOP3IS OF PROCESS

Aroclor is a trade name used to deslgnate chlorination products of
biphenyl, biphenyl high bolilers, or mixtures of the two, Liqulid
Aroclors are produced by chlorinating biphenyl to 21, 32, 42, 48,

54, 60, and 62% chlorine content. . Chlorination above 63% yields a
80l1d product at normal temperatures., Liquid Aroclors are identifie:
by four digit numbers: The last two digit numbers represent the
chlorine content (percentage by weight), and the first two numbers
represent the Aroclor condition (crude or distilled). Crude Aroclor:
start with the prefix 11 whereas distilled Aroclors start with the
prefix 12. For example, Aroclor 1242 is a distilled chlorinated
biphenyl containing 42% chlorine.

The first process step in the manufacture of Aroclors is a chlorina-
tion reaction. Biphenyl ( @-#) and chlorine (Clz) gas in the
presence of a Ferric Chloride (FeCls) catalyst are reacted to form
a chlorinated aromatic compound. Hydrogen chloride (HCl) gas is
liberated during this reaction and piped to the muriatic acid
department. The exact chemlstry of biphenyl chlorination 1s
unknown. Many lsomers are formed. A schematic representation of
biphenyl chlorination 18 as follows:

n varies 3.05—> 6.75 Cln

120°-170°C. ‘
O O + n Clp —FeCls Q +n HC1 +
: 36,200 n
Btu.
BIPHENYL CHLORINE AROCLOR HYDROGEN
M.W, = 154 MW, =71 ) M.W.=(257.1- CHLORIDE

395.6) MW, = 36.5
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Dept, 246 - Process Description 2.

AROCLOR

SECTION 1

SYNOPSIS OF PROCESS

The second process step is the aeration and distillation of the crude
Aroclor, Dry air is blown through the crude Aroclor for a period of
two hours or more, Aeration removes most of the free hydrogen
chloride, Distillation of crude Aroclors is done under vacuum auto-
matically controlled with the controller pre-set between 30 - 50 mm Hg,
abs, to obtain the best performance, Distillation of crude Aroclor
separates residue lime, ferric chloride, and tars from the finished
product,

The third process step includes blending, filtration, and storage of
Aroclors, Approximately 0,1 - 0,2% by weight of Attapulgus earth is
added to the distilled Aroclor, The mixture is agitated and filtered to
the finished product tank, The purpose of the Attapulgus earth is to
absorb moisture and chloride ion to improve the electrical properties
of the Aroclor, During the filtration of distilled Aroclor, 2 - 16 oz,
samples of the finished product are taken to the laboratory for control
analyses, If the control analyses pass specifications, the batch is
transf{erred to a storage tank,

This process description will describe the production of Aroclors
1242, 1248, 1254, 1260, 1254'Xylene mix, and 1262,

COMPANY
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Dept, 246 - Process Description 3,

AROCLOR

SECTION 1l

FLOW SHEETS

This section contains the following flow gheets,
1, Corﬁplete process flow sheet,

2. Chlorination Reaction Step

3. Aeration and Distillation

4, Blending, Filtration and Storage,

COMPANY
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Dept, 246 - Process Description 4,

AROCLOR

SECTION 1l

PROCESS IN DETAIL

Nomenclature and Batch Data

Aroclor is a trade name used to designate chlorination products of
biphenyl, biphenyl high boilers, or a mixture of the two, The physical
properties vary from light free flowing ligquids to crystalline and non-
crystalline solids, depending upon the degree of chlorination and the
composition of the raw materials, Chlorinated biphenyl yields a liquid
product of increasing viscosity up to and including 63% chlorine, Chlo-
rination above 63% yields a solid product at normal temperatures,

A numerical system of nomenclature, consisting of four digits, has

been developed for identifying the various Aroclors, The first digit
denotes the aromatic raw material used in the chlorination step, The
figure 1--- indicates 100% technical grade biphenyl. The second digit
denotes whether or not the product is distilled, The figure -1-- indicates
undistilled product, and the figure -2-- indicates a distilled product, The
last two digits of the nomenclature system denote the approximate percent-
age by weight of chlorine contained in the finished product, For example,
Aroclor 1242 is a distilled chlorinated biphenyl containing 42% chlorine.

Manufacture of all liquid Aroclors is essentially the same, Batch data
are listed below:

Type Aroclor 1242 1248 . 1254 1260 1262

Biphenyl Charge 40004 40004 40004 40004 4000#

Chlorination Time 10 - 12 hr, 10-12 hr, 14-17 hr, 16-20 hr, 16-22 hr,

Specific Gravity 1.349-58 1.408118 1.498-508 1,558-69 1,.580-90
of Crude at 65°C at 65°C at 65°C at 90°C at 90°C

Weight of 66704 15804 84504 9600# 10, 6004
Crude Batch .

Weight of Distilled 63304 72004 80404 91004 98504
Batch

Tons of 100% by-product
HCl per Batch 1,24 1,43 2.217 2,47 2.70

Theoretical Molecular
Weight 257.7 292.,6 326.6 369.5 395.6

COMPANY
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Dept, 246 - Process Description 5

AROCLOR

SECTION 1II

PROCESS IN DETAIL

Chlorination Reaction Step

Chlorination of biphenyl is the only process step where a chemical
reaction takes place, All other Aroclor process operations are
mechanical, The starting raw materials for Aroclor production are
biphenyl and chlorine gas,

Biphenyl is received in 8,000 and 10, 000 gallon tank cars from Anniston,
Alabama, The biphenyl in the tank cars is a solid mass because the
crystallizing point of biphenyl is 68,7°C, Steam must be applied to the
tank car coils to melt the biphenyl, It is necessary to melt a vent hole
through the solid mass of biphenyl by insertion of a hairpin steam coil
through the tank car dome before applying steam to the tank car coils,
The vent hole avoids a pressure build-up in the bottom of the tank car
and possible damage to the car, When the biphenyl is completely melted,
it is sampled for crystallizing point and moisture content and unloaded
through the tank car standpipe by air pressure to the 25, 000 gallon
storage tank, Dry air is used to unload the biphenyl cars to keep the
biphenyl free from moisture. The flash point of biphenyl is 112°C,

Chlorine gas is received in a 4 inch pipeline from the chlorine depart-
ment. In order to facilitate operation of the chlorine liquefaction system,
"snift' gas with a purity of 75-95% (the remainder being air) is transferred
from the chlorine department, The normal pressure of the chlorine gas

in Department 246 is 20-25 psig,

Biphenyl (4000#) is charged into each chlorinator from the measuring
tank, The biphenyl charge in the measuring tank can be regulated by

~valves at different overflow levels, The fouir overflow levels on the

measuring tank permit biphenyl charges of 1800, 2800, 3600, and 4000
pounds,

The measuring tank is equipped with an agitator and circulating pump,
Two pounds of ferric chloride (0,05% of charge) are charged into the
measuring tank for each batch, The charge from the measuring tank
is pumped through the circulating line to the chlorinators,

Chlorination is carried out in five chlorinators . Each chlorinator is
three feet in diameter by sixteen feet high, and constructed of steel,
Each chlorinator has a catalyst bed which ie 2! 3" in diameter by 8 feet
high, The catalyst bed consists of 1 1/2 inch diameter by 2 inches long
pieces of pipe which are similar in nature to raschig rings,

The biphenyl charge is heated to 120°C, or higher before chlorination is

started, After charging the chlorinator, circulation of the charge is
started before the chlorine feed is begun to maintain an even distribution

of the ferric chloride catalyst,
COMPANY caan 009215
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Dept, 246 - Process Description 6.

AROCLOR

SECTION 111

N

PROCESS IN DETAIL

Chlorine gas from the chlorine department passes through a Brink
mist eliminator and evaporator before entering the chlorinator, The
mist eliminator removes most of the impurities, and the vaporator
insures that all of the chlorine is gaseous,

The purified chlorine gas is admitted to the bottom of the chlorinator
through a distributor plate (sparger) and passes through the catalyst
bed, A chlorinator temperature less than 170°C. should be maintained
during the chlorination reaction to avoid sublimation and subseguent
condensation of biphenyl in the off-gas system, Each chlorinator is
equipped with a Brink mist eliminator. The purpose of the off-gas
mist eliminators is to trap entrained particles of Aroclor and biphenyl,

The chlorination temperature in the chlorinators is controlled by auto-
matic chlorine gas flow regulation to hold the temperature within 4+ 5°C,
The chlorination tempe rature must be at least 120°C, at the beginning

of the batch and no more than 170°C, to finish off a batch, The normal
batch temperature is 150°C, The louvers of the air-cooled heat exchanger
located in the external circulating line of the chlorinator are positioned
such that the batch temperature will remain between 120°C. and 170°C,
The exact batch temperature will depend on the chlorine flow rate which
will fluctuate to maintain a batch temperature of 150°C, The louver
adjustment is manually controlled by a hand valve located in the control
room, The temperature of the batch is recorded at four different points:
(1) in the center of the chlorinator, {(2) just above the chlorine sparger
in the chlorinator, (3) at the discharge of the chlorinator pump, and

(4) at the discharge of the air-cooled heat exchanger, Point ] is alarmed
for high temperatures, and point 4 is alarmed for low temperatures, As
a safety device, a high temperature sensing element is positioned at

point 2 to shut off the chlorine gas flow if the reaction temperature exceeds
190°C.

The batches are continuously circulated at an average flow rate of 200-220
GPM from the bottom of the chlorinator, up through the air-cdoled heat
exchanger, and beck into the top of the chlorinator over the catalyst bed,
Chlorine feed up to a maximum of 1500 pounds per hour is fed into each
chlorinator through a flow recorder-integrator which is alarmed. The
gero return integrator measures the total amount of chlorine gas flow

per batch at any given time and will shut off the gas flow when the desired
pre-set pounds of chlorine has entered the reactor, The average chlorine
feed rate is 1000 pounds per hour,

Progress of the chlorination reaction is checked periodically as needed
after a pre-set amount of chlorine gas as measured by the recorder-inte-
grator passes into the chlorinator,

The degree of chlorination is measured by determining the specific gravity
of a sample taken from the circulating line, More frequent gravity checks
are made when approaching the end of chlorination,

TRAN 009216
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AROCILOR
| ' SECTION III

PROCESS IN DETAIL

Aeration and Distillation

When chlorination 1s complete, the crude Aroclor 1s pumped into
number two blow tank (Capacity 2000 gallons). The crude Aroclor is
aerated in the #2 blow tank for two hours or more with dry air,
Aeration of crude Aroclor removes most of the free hydrogen chlorlde.

Crude aerated Aroclor is tmn@ferred from the #2 blow tank to the #1
blow tank. The #1 blow tank is used as a crude Aroclor feed tank to
the stills, Crude aerated Aroclor 1s transferred from the #1 blow
tank to vacuum stills through an automatic control valve which
maintains a constant level in the stills. Under normal conditions
the automatic feed to the stills is shut off after distilling about
75,000 pounds of Aroclor. (This is equivalent to filling 7 still
receivers).  The still is then boiled down until a temperature o
difference between the still coil inlet and outlet approaches 40°C.
At this point distillation is discontinued and all but a small heel
of the residue is drawn off to drums and discarded or sold as Montar.
The still 1s immedlately recharged with crude Aroclor and 200 pounds
of lime 1s added directly to the still pot. Hydrated lime is
received in 50 pound bags. The lime neutralizes any residual HCl

in the still liquor and prevents sublimation of ferric chloride
during the distillation period. Distillation of Aroclors is done
under vacuum automatically controlled. The best performance is
obtained at a steady vacuum which can be pre-set by a controller
between 30-50 mm Hg. Abs. : o

Natural gas 1s used to heat the coil of the Aroclor still furnaces.
The pressure of the gas burner (eclipse, st. 108.5, 2", #5068, 600,00(
BTU/hr.) is adjusted as needed for production requirements. The
normal gas pressure is 2«3 pslg,

Blending, Filtration, and Storage

When the 8till receiver 1s filled, the distilled Aroclor is pumped tc
the blend tank (2000 gallon capacity). After two fillings of the
receiver tank have been pumped to the blend tank, approximately U0
pounds of attapulgus earth is added to the distilled 1242 Aroclor.
All other Aroclors are earth-treated with 20 pounds of Attapulgus
earth, Regular Attapulgus earth 1s received in 50 pound bags. The
mixture 1s agitated and filtered to the finished product tank (2000
gallon capacity) through a 36 inch stainless steel Sparkler Filter.
The Attapulgus earth is roasted at 250°C. for & minimum of four hour
in a Grieve-Hendry drying oven before addition to the blend tank.
The purpose of earth heat treatment 1s to remove any molisture in the
earth and activate it. The Attapulgus earth absorbs water and .
ionic impurities. This improves the electrical-quality properties o
the Aroclor.

'COMPANY TRAN 009217
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AROCLOR

SECTION 1l1

PROCESS IN DETAIL

Blending, Filtration, and Storage (Cont'd,)

The filter press is cleaned after about 5-7 batches or as needed, During
the filtration, 2-16 oz, samples are taken to the laboratory for control
analyses, If the control analyses pass specifications, the batch is trans-
ferred from the product tank to a storage tank, After several batches
have accumulated in the storage tank, the contents of the tank are mixed,
and composite samples are taken for lot analyses,

Three underground (15,000 gallon) tanks andfjyeabove-surface (each
20,000 gallons) are available for storage of the finished products,

The blend tanks, finished product tanks, and Aroclor 1242 and 1254
storage tanks are blanketed with nitrogen. The pressure of the nitrogen
gas is 10 psig, Nitrogen blanketing maintains the electrical properties
of the Aroclors,

"The Aroclors {rom the storage tanks are drummed, 'pymped to tank cars,
" pumped to tank trucks, or transferred to Department A-246 or B-246 n'vixing
“'tanks for the production of Pyranole, Interteens, or Pydraul A-200.

Batches of Aroclor 1254-mix are mixed in the #1 blend tank, This opera-
tion consists of a mix of 10% xylene,and 90% Aroclor 1254, Xylene is
received in 55 gallon drums, The flash point of xylene is 85°F, Mixing,
sampling and drumming of 1254-mix is accomplished directly from the
blend tanks, After the blending operation, the blend tank must be cleaned,
The bottom outlet of the tank is opened and the tank is cleaned out with
live steamn and then blown with air,

By-product Hydrogen Chloride

The by-product hydrogen from the chlorinators is collected in a common
pipeline header and flows to the central HCIl absorption unit to manufacture
Muriatic Acid in Department F-218. If Department F-218 is unable to
handle the off-gas, it may be sewered at Department 246 by passing
through a Haveg S-K drowning jet, The removal of HCI] from the off-gas
concentrates the original quantity of hydrogen and air to a point well with-
in the explosive limit, Therefore, it is essential to either dilute thig gas
going up the vent stack or increase ite velocity past the flame propogation
rate (15 ft, /sec.). This is accomplished by introducing a sufficient
quantity of steam into the vent stack, ‘

COMPANY
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AROCLOR ,

SECTION 1V

COMMENTS ON PROCESS

CHLORINATION STEP

Raw Material Yields

Biphenyl and chlorine are reacted to form a chlorinated biphenyl called
Aroclor, The yields on biphenyl and chlorine vary with the type of Aro-
clors produced, Each particular type of Aroclor has its own standard
yield factors, Yields are not reported for the individual type on Aroclor
each month, An average yield is reported monthly and compared with
standard and theoretical yields which are calculated according to the
quantities of the various Aroclors produced during the month,

Standard and theoretical conversion factors used in computing Chlorine
and biphenyl yields are listed below,

STANDARD CONVERSION FACTORS

AROCLOR CHLORINE BIPHENYL
¥/4 Product #/4 Product

1242 .9032 0.6180

1248 1,0323 0.5580

1254 1.6130 0,4978

1260 1,2903 0.4368

1262 11,3333 . 0.4163

1232 0,6882 0.7216 .

1254 Xylene 1.0452 00,4480

THEORETICAL CONVERSION FACTORS

AROCLOR CHLORINE BIPHENYL

#/# Product #/# Product
1132 - 1232 0.6400 0,6891
1142 - 1242 0.8404Q 0.5919
1148 - 1248 0.9600 0,5357
1154 - 1254 1,0800 . .-.0,4754
1160 - 1260 ' 1.2000 0.4147
1162 - 1262 1.2400 0.3976
1254 - 10% Xylene 0.9720 0,4279
COMPANY
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AROCLOR

SECTION 1V

B.

COMMENTS ON PROCESS

CHLORINATION STEP

Capacity

The monthly production capacity of Department 246 is 1, 700, 000 pounds
(2,400, 000 pounds is expected by August 1, 1964) of Aroclors on a 7 day
per week basis, The capacity of the chlorinators is a function of the
following variables, '

1, Batch Cooling Rate - Chlorination of biphenyl is an exothermic
reaction which produces 510 BTUS per pound of chlorine gas under-
going a reaction with biphenyl, Biphenyl can be chlorinated as fast
as the exothermic heat can be removed from the batch and maintain
a batch temperature of 150°C,

2, Chlorine Flow Rate - the reaction time decreases as the Chlorine
{flow rate increases, The chlorine flow rate is approximately 1000
pounds per hour per chlorinator, A maximum chlorine flow rate of
1500 pounds per hour per chlorinator can be attained if desired, The
concentration of chlorine in the '"snift! gas is another factor control-
ling the rate of chlorination,

3, Catalyst - The chlorination rate increases when ferric chloride
catalyst is added to the charge, The best results are obtained when
the biphenyl charge contains ,05% ferric chloride catalyst,

Quality
Some of the factors which affect Aroclor qu"ality are as follows:
1. Temperature - According to research experimental results, the

chlorinator temperature must be greater than 120°C, at the beginning
of the chlorination reaction to produce stable Aroclors,

2, Catalyst -~ Good contact is necessary to produce stable Aroclors,
It is suspected that agitation and circulation of the reactants improve
the effectiveness of the catalyst, The catalyst is also responsible for
the chlorine positioning on the biphenyl molecule, Ferric chloride
catalyst may be responsible for producing the desired end product,

Results of research work concerning catalyst and isomeric distribution

are given in Appendix N,

COMPANY
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AROCLOR

SECTION_1V

COMMENTS ON PROCESS

CHLORINATION STEP

Quality (Cont'd,)

3, Raw Material Purity - The purity of raw materials can affect the
quality of Aroclors both directly and indirectly, In a direct manner,
impurities which are ionic lessen the resistivity of Aroclors, Dis-
tillation of crude Aroclor separates most of the ionic impurities;
however, minute impurities can be carried over to the receiver tanks,
Attapulgus earth can remove the remaining impurities in most instances,
If any ionic impurities remain after the earth treatment, the resistivity
of the Aroclors will be low because such impurities will conduct
electricity even in minute concentrations,

In an indirect sense, impurities such as sulfates in the chlorine gas,
will poison the ferric chloride catalyst and thus unstable Aroclors
will be produced, The chemistry and mechanism of the catalyst
poisoning are not known for certain.

AERATION AND DISTILLATION

Steamn i5 not applied to the coils of the blow tanks when aerating Aroclorg
1142 and 1148, This prevents the loss of Aroclor vapors. Kighty psig steam
is applied to the coils when aerating other Aroclors, High moisture may be
removed effectively by blowing the crude Aroclor with dry air,

Vacuum trouble on the stills is usually caused by flashing of product, air
leaks, plugged vacuum lines, or improper functioning of the vacuum jets,

Flashing can usually be stopped by operating the still at a slower rate or
increasing the flow of cooling water to the vapor condenser,

Vacuum trouble can be traced systematically from the jets and usually
ieclated,

High color and entrainment will result from overheating (around 25°C. :
above normal distillation temperature) Aroclor, faulty operation of the
distillation step, or boiling down the still too far, (Tars will carry over),
The 'tail - end' still fraction (tars) is a possible source of unstable
Aroclors,

'COMPANY
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AROCLOR

SECTION 1V

COMMENTS ON PROCESS

BLENDING AND FILTRATION

Attapulgus Earth is added in the blend tanks to reduce moisture and
inorganic chlorides as well as improve electrical properties, If
batches do not meet specification (See Appendix B), redistillation may
be necessary,

The Attapulgus Earth is roasted for 4 hours at 250°C, before addition
to the blend tanks,

COMPA
CONFIDEN,\;'TAL TRAN 009222

'HARTOLDMONO0010496



Dept, 246 - Process Description

AROCLOR

APPENDIX A

EQUIPMENT LIST

13,

This section contains an equipment list with each piece of equipment listed
by Item Numbers in a consecutive numerical sequence, Miscellaneous
items of Dept, 246 such as Instruments have not been assigned Item Num-
bers, Equipment without Item Numbers is not included in this equipment
list. All equipment of Dept, 246 will have Item Nuinbers assigned some-
time in the future. This equipment list should be expanded as additional

itern Numbers are assigned,

item Equipment Equipment
No, Name Number
101 Biphenyl Transfer 19-0582
Pump 66-3930
102 Biphenyl Storage  21-2210
Tank
103 Biphenyl Head 21-0767
Tank 16-7225
104 Biphenyl Feed 66-7224
105 Chlorinator #1 21-3261
106 Chlorinator #2 21-3245

COMPANY

Description

Taber vertical submerged cent,
pump, size C~-3, 2 1/2" inlet,
2'" outlet, Connection bronze .
except shaft which is monel,
Motor is 3 HP, 1800 RPM,

Tank purchased from Rogers
and Wrigler, Capacity is 25,000
gallons, 10" 6" DIA x 40' 6"
long, 3/8'" plate shell, Design
pressure is 50 psi,

Tank made by Graver, Dwg.
C-799. Steel tank 4' 6" ID x

5' 6% str, side, dished heads,
shell 3/8", top head 3/8", and
bottom head 3/4' with 1/2"
jacket over it and ending 9'' up on
tank side, Welded throughout,
Test of tank is 60# and jacket is
1054 hydro, pressure, Mixer is

. Mixco Model N33G75, gear driven

propeller, Motor is 440/3/60
TEFC, 1725 RPM,

Durco Horiz, Cent, pump, 2"
inlet, 2' outlet, Cap, 100 GPM
Motor is 7 1/2 HP, 1760 RPM

Tank made by Nooter, Dwg, E-880
3' ID x 16' long with plg. head,
Shell 3/8" and head 7/16" thick,
3/16" jacket over lower half of
tank, A

Same as Item No, 105,

TRAN 009223
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AROCLOR
APPENDIX A EQUIPMENT LIST (Cont'd.)
Item Equipment Equipment
No. Name Number Description
107 Chlorinator 21-3251 Tank made by Leader Iron Works,
#3 ' Otherwise, same as Item No. 105,
108 Chiorinator 21-1283 Same as Item No. 107.
109 Cglorinator 21-1432 Same as Item No. 107
)
110 #1 Mist 15-0581 Tank made of carbon steel. Element
Eliminator made of carbon steel. Design pressure
go psig. and design temperature is
300
111 #2 Mist 15-0582 Same as Item No, 110,
Eliminator
112 #3 Mist 15-0583 Same ag Item No. 110,
Eliminator
113 #4 Mist 15-0584 Same as Item No. 110.
Eliminator
114 #5 Mist 15-0586 Same as Item No. 110.
Eliminator
115 Chlorine 21-4042 Tank made by Alpha. Carbon steel
Mist construction. Coded tank, Element 31€
Eliminator stainless steel. 15" Dia, glass fiber
inverted type. Deslgn pressure 1is 50
psig and design temperature is 300CF
116 Chlorine _ 38-5487 Chlorine vaporizer made by Armstrong
Vaporizer Company. 8 5/8" OD x 11' long. Carbon
steel construction. Chlorine side
designed for 250 psig. at 400CF, Steanr
side designed for 100 psig at 4OOCF.
120 Knockout Steel vertical 60 gal. tank,
121 Chlorinator 19-4305 Durco Mark II horiz. cent. pump. 1lnlet
#1 Pump 66-8109 is 3" and outlet is 2", ductile iron,

with Durametallic seal and Manzel
lubricator. Rate is 200 GPM at Z5'
static head Sp. Gr. of 1.5, Motor 1is
10 HP, 1800 RPM,

COMPANY
CONFIDENTIAL
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AROCIOR

APPENDIX A EQUIPMENT LIST - (Cont'd.)

Item  Equipment Equipment

No, Name Number Description

122 Chlorinator 19-4306 Same as Item No. 1l21.

#2 Pump 66-8110
123 Chlorinator 19-4307 Same as Item No, 121,
#3 Pump 66-8111
124 Chlorinator 19-43%08 Same as Item No, 121.
#4 Pump 66-8112
125 Chlorinator 69-3892 Same as Item No.l21.
#5 Pump 66-6509
126 Blow Tank 21-2086 Tank made by Graver. Dwg. E-863, 7' Dic
#2 X 7' str, sides, dished heads 1/2",
Shell 3/8", 5 turn coil of 2" pipe sup-
ported on brackets welded.

127 Blow Tank 66-2956 Taber horiz. cent. pump. Type L-2,

#2 Pump 69-0577 248" x 2", Semi-steel with monel shaft
and water Jacketed stuffing box. At
20' static heag, rate is 80 GPM, 1.
Sp. Gr. at 500F. Motor is > HP, 1300

128 Air Dryer 14-0104 Anders Lykens Corp. Air dehydrator.
Two code welded tanks filled with 55 1x
activated alumina. Dwg. #06456.

129 Blow Tank 19-0629 Same as Item No. 127.

#1 Pump 66-9080

130 Still #1 20-0043 Vacuum 8till purchased from Graver.
Dwg. C-809. Size 6' Dia. x 5'6" 1g.

y on str. side, $" shell, dished head
5/8". 60# hydro. pressure test.

131 Furnace #1 27-0045 Steel heater furnace. Steel shell 3/1t
x 3'9" Dia, x 4' 10%" 1g. lined with
insulating fire brick. One coil 2" xH;
pipe, 12 turns formed into a 2' Dia
coil with spare blocks and legs. Dwg.
E-886¢

132 Still M1 19-0894 Taber vert. sub, cent. pump. type L-2.

Pump 66-4891. Casing, yoke, and impeller made of
steel, 2" inlet and 2" outlet. Length
7' 9", Capacity is 75 GPM., static hea
COMPANY 15', Sp. Or. 1.8 at 7OO0OF, Motor is 5
L HP., 1750 RPM.
CONFIDENTIA TRAN 009225
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APPENDIX A

Item Equipment
No, Name
133 Still #2
134 Furnace #2
135 Still #2
Pump
136 Condenser #1
137 Condenser #2
138 Receiver Tank #!
139 Receiver Tank ¢#2
140 Receiver Pump #1
Receiver Pump #2

. 141

16.

EQUIPMENT LIST (Cont'd,)

Equipment
Number

20-0062

20-0066

66-1759
69-1277

38-0770

38-13178
21-0771

21-1377

66-9067
69-0565

66-5670
69-1258

Description

Vacuum still purchased from Nooter,
Dwg, 6944, 6'ID x 11' 10" str, shell,
internal pipes, standard dished heads,
Glass wool insulation 3' with 1/2"
finished coat,

Same as Item No, 131,
Taber vertical sub, cent, pump, Type

CL-4, 21/2X 2", size 384, Pump
is dynamo steel, Capacity is 75 GPM

at 25! static head, Sp, Gr, 1.8. Motor
is 71/2 HP, 1750 RPM,
Heat exchanger made by Nooter, Dwyg,

B-651, 12" DIA 5'long having nineteen
2" O,D, 11 ga, monel tubes, monel
tube sheets, monel reducer, and carbon
steel jacket and back up rings on flanges,

Same as Item No, 136,

Vacuum receiver tank made by Nooter,
Dwg. C-795. Size is 5' 6" DIA x

5' 6" str, side, 3/8" shell, 1/2' bottom
and removable head, 2" ]IP, size xHy
monel coil with 2'' inlet and 1' outlet,

3 turns, 5' DIA along side and 3 turns
spiral on bottom. 60# hydro, pressure
test on tank and 3004 on coil,

Tank made by Nooter, Dwg, C-79%5,
Same as Item No, 138,

Blackmer pump, Type PA-50L, bronze
rotary pump, monel shaft, C,1, base,
Capacity is 50 GPM, 1,65 Sp, Gr,, 350
to 500 *F, Motor is 2 HP, 1740 RPM,

Same as Itern No, 140,

'COMPANY
CONFIDENTIAL
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AROCLOR

APPENDIX A

Item Equipment Equipment

No., Name Number

142 Blend Tank 21-0779

#1
143 Blend Tank 21-1399
#2 66-0217

144 Blend Tank 19-175
Pump 66-371

145 36" Sparkler 15-0238
Filter

146 Finished 21-0780
Product
Tank #1

147 Finished 21-1400
Product
Tank #2.

148 Storage 21-0768
Tank #3

149 Storage 19-0885
Transfer 66-08%3
Pump #>

150 Storage 21-0769
Tank 2“

151  Storage 19-0584
Transfer 66-1501
Pump #U

COMPANY
CONFIDENTIAL

Description

Tank made by Graver, Dwg. E-862,
Welded steel tank, 7' Dia. x 7' high,
dished heads %", shell 3/8", All sur-
faces sprayed with .005" zinc then ,003
tin. 2" xHy pipe coill and supports.
Cage bronze stirrer and bronze shaflt,
Test of tank is 60# and coil 1s 300#
hydro. pressure,

Same as Item No. 142,

Taber Horiz, Centrifugal pump. 304 s.s,
2" x 14" capacity 60 GPM, 100' head.
Motor is 10.0 HP, 1800 RPM.

Filter made by Sparkler Mfg. Co., 33-D-
12 horizontal plate filter. Type 304
8.8, Jacket tested for pressure of

30 psi.,

Filltrate recelver tank.

Dwgo E"862n
Same as Item No. 142,

Tank made by Nooter. Otherwise, same
as Item No. 142,

Tank made by Graver. Dwg. C-609,
Horizontal steel, 10' Dia. x 26' long
on str. side. dished heads, shell %',
head 9/16", Test of tank is 60# and
coil is 300# hydro. pressure. All
colls, suPports, inside surface sprayec
with .005%" zinc and .003" tin.

Teber Vert. Sub. pump. Dwg. A-387.
Type C-3, 2" x 2", C,I. body, length
11'6". Cap. 50 GPM, 60' static head,
Sp. Gr. 1,18 at 170°F. Motor is 3 HP,
1800 RPM, ,

Same as Item No, 148,

Taber Vert., Sub. Pump. Type L-2. 2%" .
2". Length 11'6". Cap 50 GPM at 40'
static head. Motor is 3 HP, 1800 RPM

TRAN 009227
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Dept. 246 - Process Description 18,
AROCLOR
APPENDIX A EQUIPMENT LIST (Cont'd.)
Item Equipment Equipment |
No, Name Number Description
152 Storagg 21-1310 Tank made by Leader Iron Works. Dwg,
Tank #5 C-609. 10' OD x 20' Long on str. she
: Same as Item No. 148 for other
characteristics,
153 Storage 19-0829 Same as Item No. 151, except length 1
Transfer 66-0856 yogn,
Pump #5 ,
154 Storage 21-3526 Alpha tank 12'6" Dia. x 22! high.
Tank 20,000 gallon storage capacity.
Aluminum constructed Dwg. TS-D-3011.
155 Storage 19-3172 Durco pump, model WHZ2 Alloy constr. 2
Transfer 66-2651 x 14", 8" impeller. Cap. 160 GPM at
Pump #8 55' head. Motor is 7% HP, 1740 RPM,
156 Storage 21-2404 Slpha tank., 13' 0.D. x 20' high.
Tank Vertical tank, constructed of 3/8" mi
steel. Capacity is 20,000 gallons.
157 Storage 19=-2077 Pump made by Blackmer. Monel shaft,
Transfer 66-1691 24" x 24", Cap. 90 GPM, 15' head.
Pump #7 Motor is 3 HP, 1750 RPM,
158  Scales 24-0246 Made by Toledo Scale Co. 800# capacit:
24-0187 dial type scale.
167 Blow Tank 21-0750 Tank.made by graver. Dwg. E-863%., T
#1 Dia., x 7' str. side, dished heads 3",
shell 3/8". 5 turn coil of 2" xHY pipe
169 Surge Tank 22-0751 Cyclone collector made by Graver. Dwg.
. B-695. 48" Dpia., x 27" on str, side, %'
6" long and tangential inlet near top
of side. 3/16" steel throughout of
welded construction,
170 City Water 69-1083 Taber Horiz, pump, Model CB5, 3" x 2
Pump #1 66-3365 9" impeller. Cap. 180 GPM, 50' head.
Motor is 74 HP, 1800 RPM.
171 City Water 69-2078 Same as Item No. 170
Pump #2 66-1796 .
180 Exhaust 11-0265 Made by American Blower Co. Type 450E
. Blower Capacity is 6408 SCFM at 1310 RPM. Dw;
E-10699., Motor is 15 HP.
COCOMPANY TRAN 009228
NFIDENTIAL
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Dept. 246 - Prooess Description J

AROCLOR __

APPENDIX A EQUIPMENT LIST (Cont'd.)

Item Equlipment Equipment

No. Name Number Description

185 Coke 21-0756 Scrubber liquor tank made by Graver.
Scrubber Dwg. C-800., 4'6" Dia, x 5'6" on Str.

#1 Side. Coil 3 turns of 13" xHY pipe.

186 Coke 21-1396 Same as Item No. 185,

Scrubber #2
200 Cyclone 21-1413 Separator made by Heintz Steel. 3' Id
Separator 6' high tangential separator with
integral vapor pipe complete.

201 Air-cooled 38-5328 Air-cooled heat exchanger made by
Heat Disler. Cooling capacity is 1,200,00(
Exchanger Btu/hr. Steel construction except for

#5 aluminum fins. Fan motor is 2 HP,
1150 RPM.

203 Steam Vacuum 35-3523 #2 % Worthington 3<stage vacuum Jet.
Jet #1 '

204 Steam Vacuum  35-1686 Same as Item No., 203,

Jet #2

205 Steam Vacuum  35=3533 3-ptage porcelain Kubati vacuum eject

Jet #3 with 10" ID porcelain condenser, Jet
has a capacity of 10#/hr. air at
standard conditions. Jet designed for
150# steam and 2 mm Hg absolute.

206 Off-gas 35-4756 Made by Schutte-Koertig. 8" Haveg fum:
Drowning Bcrubber. Complete with standard
Jet nozzle.

207 Drying Oven 14-0138 Grieve Hendry drying oven, 440 V., 3
phase, 60 cycle, manual reset temp.
controller range 0-400°C. |

210 Air-cooled 38-8564 Same as Item No, 201, S EE
Heat Ex-' 66-8113 Z >
changer # <

211 Air-cooled 38-3562 Same as Item No. 201, gé a

. Heat Ex- 66-811 L
changer #2 23 =

212 Air-cooled 38-3566 ' Same as Item No. 201, 23
Heat Ex- 66-8115
changer #3

213 Air-cooled 38-856g Same as Item No. 201,

Heat Ex- 66-811
c'hangex's #’4 TRAN 009229
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Dept. 246 - Process Description 20.

AROCLOR
APPENDIX A EQUIPMENT LIST (Cont'd.)
Item Equipment Equipment o
No. Name - Number Description
None Chlorine Pressure 29-1547 Made by Taylor Instrument Co.
Recorder Pressure Recorder with 2 pens.
cat. No. X176Jr235.
Range 0-100
None #5 Chlorinator 29-2019 Made by Taylor Instrument Co.
Flow Recorder Flow Recorder - Controller,
Cat. No. 1237RF135. . 12" chart,
0 to 10 Sq. root chart,
None Water Meter 29-2486 Made by Worthington Corporatio
: 3" model IH turbine type water
meter. :
None #1 Std1l Tempera- 29-3885 Made by Leeds & Northrup Co.
ture Recorder Temperature Rgcorder.
Range 0 - 400°C
None #1 Still Absolute  29-1170 Made by Taylor Instrument Co.
Pressure Controller Absolute pressure
Recorder - Controller.
None 200# Steam Flow 29-0835 Made by Bailey Meter Company.
Recorder Flow Recorder,
None #2 St1ll Absolute  29-3353 Made by Taylor Instrument Co.
Pressure Controller . Absolute Pressure Recorder -
Controller.
None #2 Still 29-0244 . Made by Leeds & Northrup Co.
: Temperature Recorder 6 point Temperature Recorder.
None #2 Still Level 29-1463 Made by Taylor Instrument Co.
Controller Liquid Level
. Recorder -~ Controller.
None Chlorinator 29-0288 Made by leeds & Northrup Co.
Temperature Recorder 12 point Temperature Recorder
None #1 Blow Tank 29-2916 Made by Taylor Instrument Co.
Temperature Recorder Temperature Recorder Controll

Adjusts 200# steam to #1 Blow
Tank Cat. 6 rRMU3185-12.

COMPANY
CONFIDENTIAL |

TRAN 009230
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Dept . 246 - Process Description

AROCLOR

APPENDIX A

Item Equipment

No. Name

None 80# Steam
Flow Recorder

None 200# Steam

Flow Recorder

21,

EQUIPMENT LIST (Cont'd.)

Equipment -

Number Description

29-5452 Made by Foxboro Company. Type
T37, recording flow meter with
integrator and indicator.
Meter bodﬁ 316 S.S. Integrator
for 80#, 400°F. Steam.

29-5453 Made by Foxboro Company. Type
T37 Recording Flow meter with
integrator and indicator,.
Meter body 316 S.S. Integrato
for 200#, 510°F. Steam.

TRAN 009231
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Dept. 246 - Process Description

AROCLOR
APPENDIX B
SPECIFICATIONS

2e.

The folliwing is a list of the raw materials used for the manufacture
of Aroclors. Specification sheets are included w..ere they exist.

Materlal Code

82601 . . . . . . .
33500 . . . . . .
38800 . . . e
19400 . .

81059 . .
43099

. ° . °

e« o o o
.

. ° ° .

Raw Material

. . Biphenyl
. . Ferric Chloride
« « +» Lime
.« + + . Attapulgus Earth
« + + « Chlorine
« « o« o Nitrogen

The follow1n§6is a8 list of the finished products manufactured in

department 2
Product Code

. Specification sneets are included where they exist.

Product

MCS 295
Aroclor 1254-10% Xylene
Aroclor 1232

81101 (Electrical & Non-Electrical) Aroclor 1242
81102 (Electrical & Non-Electrical) Aroclor 1248
81103 (Electrical & Non-Electrical) Aroclor 1254
81105 (Electrical & Non-Electrical) Aroclor 1260

81107
81101-81102 (Mix)
82868

Aroclor 1262 -
1242 - 1248 Mix

(:C)AdFLqu\,
CONFIDENTIAL

TRAN 009232
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MATBRIAL CODE

MONSANTO CHEMICAL COMPANY 82601
W oaom;c CHEMICALS DW“KTIT USING DEPTS.
ORI LT | 2he ~ Tesued 6/9/61
SPECIFICATION ANNISTON PLANT ¥.3.Krummrich Plant
MATERIAL By P‘ QI }1 M'

DIPHENYL (BIPHENYL)

CHEMICAL PORMULA

MOL WY, 15“ . 20

BUPRRBEDES EPECE OF BAMPLE FOR AMALYSIS
4 /8751

2 x 16 oz. W.M.Bottles

UNRESTRICTED INFORMATION

Routine Tests

Property Specification Method Number
Appeafance Light Yellow Cryst.

and Color Solid 10,252
Crystallizing Point 68.7°C, min. 10,298

GENERAL INFORMATION
Distillation Range:
First Drop to 2.5°C, max. 10,2989

Dry Point Must include 255°C
. ‘ within Range

This specification is the property of Monsanto Chemical Company and
is for internal use only.

COMPANY
CONFIDENTIAL

TRAN 009233

C'_j 10 08 (REV, 12/08)
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MONSANTO CHEMICAL COMPANY
ORGANIC CHEMICALE DIVISION

W. G. Krummrich Plant
FINISHED PRODUCTY
SPECIFICATION

o

PRODUCY CODE Jocnv. OR JOB

81059 32

A% 1 4

Internal

BALES CODE

PRODUCY (Trade Name)

TYPE |

Cchlorine (Snift Gas)

‘PRODUCY (Chenical Name)

YVYPE

CHEMICAL FORMULA

Issued DEC 23 1983

w, a rummricnh Flant
By__ . D. Ds

RAW MAATE AL
Date App:ov;dgqgg-g 3 1363

For DeptA33 g 3e,d37 as.

Mixture
MOL WY,
BVPEROEDES SFPECSE OF BAIPLE FOR ANALYSIS
New 100 c.c. Gas Burette

UNCLASSIFIED INFORMATION

General Tests (made only on request)

Propert

Chlorine (Clz)
oxygen (Oz)

carbon Dioxide (CO»)
Carbon Monoxide (CO)
Hydrogen .(Hp)

Inert Gases (By difference)

Moisture Haoz
@ Std. Conditions

Typical Analyses

86% By Volume

3g " "
1.5¢ " ]
0. 1% 1" n

l.o% L n
8.“% 1t "

2.4 ¥A10'5%83,/ft_s

vera

Direct pipeline transfers to using Depts.

233, 236, 237, 246

Me thod -Number

This specification is for internal use at WGK Plant only,

COMPANY
CONFIDENTIAL

TRAN 009234

' NI ‘CIIV. 12/89)
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MONSANTO CHEMICAL COMPANY.
OR MiC CHEWCA DIVIBIS

W, 0. Krummrich fh t

8;“ MATeRALT B
SPECIFICATION

MATERIAL €ODY

38800 Issued_ 6/20/63 -
Using DEPTE. W, G. Krummrich Plant

222, 246 By M. D. Dealy
BUPPLIER

MAYERIAL

4

CHEMIC AL POARULA

Ca (OH)! ‘
MOL WY,
VP BROBDESE OPBCS OF BAMPLE FOR ANALYVSIE '
___6/5/57 1 x 16 0z, W. M. Bottila

UNCLASSIFIED INFORMATION

General Tests (made only on request)

Property

Appearance

Assay (Ca(OH)g)
Carbonates as (CaCOp)
'Magnesium‘ |
Bulfates (as 30g)

Specification

Fine white or slightly
gray powder, free from
lumps or gritty material
92.00%, min.

' 3.,00%, max,
00.50%0 max,

0.30%, max, -

COMPANY

Method Number
10,188

10,191
10,193
10,192
10,189

CONFIDENTIAL TRAN oo«;zss

) 14 86 (REV. 18/86)
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W. G. Krummrich Plant
MONSANTO CHERMICAL COMPARY

ORDANIC CHEMIC ALS DIVISION
RAW MATERIAL
SPECIFICATION

MATEBRIAL CODE

22500

UBING DEPTS,

233

sUPPLIER

MATEBRIAL

Ferric Chloride Anhydrigde

CHEMICAL FORMULA

Issued 11/15/62

W.

. Kr ich Plant
By &,g. K;AM

Fe Cls
woL wr. 162,21
BUPERBEDES 6PECS OF BAMPLE FOR ANALYSBIE
2/26/57 1] x 8 oz. W. M. Bottle

UNRESTRICTED INFORMATION

Gencral Tests (made only on request)

Progertz

Appearance

Assay

Sulfates

Ferrous Salts

Soluhility:
10:10 of Water

10:10 of Formula 30
alcohol

Specification

Black powder or
granules

97.0%, min.
0.05%) max.

Trace, max.

Complete to
slightly turbid,
max.

Complete to

slightly turbid,
max,

COMPANY
CONFIDENTIAL

J.F.Q. Method No.

16-A

22-570
120-570
8-570-1
1172-5

TRAN 009236

Cj IN 88 (RE V. 18/798)
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Iﬂ» Wl .
‘duﬁn&“ W‘LW 29400 "
OICA'IC CNI“CALI ERVISION m BaPYe [
RAW MATERIAL —L _
SPECIFICATION Barada snd Page, Ino, " | Issued 11/15/62
MATERIAL , S . | W. @. Krummnrich
_Attapulpus Earth 200/UP _LVM

CHEMICAL PORMULA

Pla
BYM

Clay
9oL ¥, , .
SUFERIEDES SPECH DF SAMPLE FOR ANALYID K :
5/1/59 - i

Vv

UNRESTRICTED 'INFORMATION
‘Bogtlne Teste - o
Property . .

Volatile Matter (at 950 c)
MeBh: Test: ' R
Through USS 325 . -

Sggcificétioﬁ

Method Number

6 -84 RO

1 90%, min, B ".:.*‘..L‘

. This material 18 nqt aooepted without the uuppller'a analyais or the

above properties.

. COMPANY
" CONFIDENTIAL

TRAN 009237

m 200 88 (RAV. ©/88)
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" MONSANTO CHEMICAL COMPANY

OROAMNIC CHEMICALD DIVISION
W. @. Krummrich Plan

FINISHED PRODUCT
SPECIFICATION

PRODUCT CODE DEPY. OR JOB

Issued APR 7 1964
g

an
=

PRODUCY (Treds Name)

.. _Aroclor_ 1232

81115 o46
use W.
[ __Internal J.F.Q. By .
BALES CODE
TYPl‘
(McS - 236)

PRODUCY (Chemlcel Name)

____32% Chlorinated Biphenyl

TYPE

CHEMICAL FORMULA

MOL WY,

BUPERSEDES® SPE c-.'“or
New

BAMPLE FOR ANALYMDS

2 x 16 oz. W. M, Bottles

~ Routine Tests

Appearance

Sp. Gr. 825/15,5°C
Acid Number

Color, APHA

H20

(leneral Tests

Chlorine

Specification

Clear Liquid

1,266 - 1,276

0.014% mg. KOH/grm. max,
100, max.

}5 ppm" max.

31.5 - 32.5%

This specification is for internal use only.

Method No.

10,114
10, 087
10, 084
10,620

TRAN 009238

—— =

BT U LT S N T R T T L I T TR T Y
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MONSAKTO CHEMICAL COMPANY  |PRoPueT cooe

OROANIC CHEMICALS DIVISION

i"ﬁ'z o Bhniston
2 - WGK Issued 1/24/62

ANNISTON AND KRUE%QFFH vee

W.G. Krummrich Plant
by E,0, Martin

FINISHED PRO SALES
BALES CODE
SPECIFICATION 1040-130-04 , N6-03/09
PRODUCY (Trade Neme) TvrR
CLOR_1142 CRUDE COMMERCTIAL
PRODUCT {Chamiosl Name) VPR

CHEMICAL FORMULA

MIXTURE

HOL WY, o =e

BUPERBEODES 8PECE OF BAMPLE POR ANALYBID

% /28/R8
UNRESTRICTED INFORMATION

Routine Tests

Property Specification

Appearance and Color Brown to black

oily liquid
Specific Gravity 25°/15.5°C 1.384 - 1,304
Acid Number (mg. KOH/g.) 0.7, max.

RESTRICTED INFORMATION

;;Q&4_B9&Llg_Ann1nLnn42xlﬁ_nz‘_m*m‘ﬁgiilg_ﬂﬂx___ﬁ

Method Number

Anniston WeK

- e - = 10,084
14-49-54 10,114
14-46-54 11,532

Acid Number of the crude, which is stored in non-lacquered metal containers

shall be 0.2mg. KOH/g. max.

COMPANY
CONFIDENTIAL

TRAN 009239

3w v trEv. 12780

somm—
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MONSANTO CHEMICAL COMPANY "gf%ﬁf%x oerZIRT WK
OROGANIC CHEMICALS DIVIBION 2 12 ANN L HI" ANN L
KRUMMRICH and ANNISTON hads cal
FINISHED PRODUCT ~ales
SALES CODE 1 Issued 4/13/62
SPECIFICATION 1040-240-04/11/16-03/09 W.G.Krummrich Plant
“PRODUCT (Tvade Neme) , TYPE By_0 0 Iy et
AROCLOR 1242 ELECTRICAL GRADE (PYRANOL 1499)
‘PRODUCT (Chem loal Hame) YYPE
CTHEMICAL FORMULA T mrmmm e
Mixture
woLwr, =--
SBUPERSEDES BPECS OF BAMPLE FOR ANALYSIS
) 3 x 5 pt. Amber Bottles

UNRESTRICTED INFORMATION

Routine Tests

Method Number

Pronertvy noeocifiocstion wAw ANV T OMANL -
s v ae aviavaWis w AINIY L O L UIN
Color (APHA) 50, max. 10,084 14-44.5Y4
Condition Clear 10,084 G-1
Sp. Gr. @ 25/15.5°C 1,381-1.392 10,114 14-49-54
Acidity (mg. KOH/g.) 0.010, max. 10,087 14-42.54
Moisture (Ho0) 35 pEm., max . 10,620 14-53-54
Refractive Index @ 25°C 1.6240-1.6260 10,125 14-34 .5y
Inorganic (Free) Chlorides 0.05 ppm., max. T-2092 014
Pour Point -14°C or Lower 10,115 14-47.54
Dielectric Constant 4,70-4.90 11,608 1M-36-54

(1000 cycles @ 100°C) :
Resistivity 500, min, 11,607 14-35.57

(500 VDC @ 100°C 0.1" GAP) :

As OHM-CM x 10
Hydrolysis Stability Test 1.0 ppm., max. T-2087 010

(As Chlorides)
Monsanto Stability Test 0.4 ppm., max, 11,503 14-61-57

(As Chlorides)
Distillation Range 10,117 14-.31-54

(ASTM D-20, Corrected)

104 Distilled by wt, 325°C, min,

90% Distilled by wt, 260°C, max.
GENERAL TESTS (Made only on request)
Sulfates None 12,169 .-
Dielectric Strength @ 25°C 35 KV, min. 11,605 ou»
Flash Point (°F) 338-392 10,123 14-28-54
Fire Point None 10,123 14-28-54
Viscosity @ 100°F (SUS) 82-92 10,086 14-4-52
C?grosiog Test ~ 10,126 14-55-57

hrs 210°C with bright

aluminum foil) : (DCDAAF:I\pd\’

Change in wt. of AL (%) 0.0 CONFIDENTIAL
(over)

TRAN 009240

= T i Tyt oes e =, LTI T

{7 va meV. 12/88)
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A.C. Color (APHA) 60, max. 10,084 14-4l.5Y

A.C. Condition Clear 10,084 G-1
A.C. Acidity (mg. KOH/g.) 0.010, max. 10,087 14-42-54
A.C. Inorganic(Free)Chlorides 0.05 ppm., max. T-2092 014

GENERAL INFORMATION

Specific Heat @ 25°C 0.30

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

Fixed Chlorine 42.5-43,5%

SPECIAL CUSTOMER REQUIREMENT

general Electric

Hydrolyesis Stability Test 0.5 ppm., max, T-2087 010
(As Chlorides)
Thermal Chemical Chlorides . 0.75 ppm., max. 12,722
COMPANY
CONFIDENTIAL

TRAN 009241
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“dNSANTO CHEMICAL COMPANY PRODUCY CODE DEPY. OR 0B
OROAKIC CHEMICALE DIVIBION 81102 - 82641 [WGK 246-Ann.27 %ssgedr—\’-_rﬁrummu'- 15 ]9_6_ 4,_ —
Krummrich and Anniston |“*¢ Sales B; N&'I)Ttgs? Plan
FINISHED PRODUCT SALEs cobE
SPECIFICATION 1040-260-04/11/16-03/09
PRODUCY (Treds Namo) s TVYPE
__Aroclor 1248 _ _ Non-Electrical @Grade
PRODUCY (Chemloal Name) ] YYPE
CHREAMICAL PORMULA
Mixture
“;_!. Y.
;bnnuon BPECH OF BAUPLE FOR ANMALYSLS .
5-4-61 3 x 16 oz, W. M, Bottles

UNRESTRICTED INFORMATION

Routine Tests Specification REE Method'&ﬁ%%gig2
Appearance Colorless to light 10084 a-1
yellow-green liquid
Condition Clear 10084 Q-1
Color, APHA 100 max. 10084 046
Sp. Gr. 865/15.5°C 1,405 - 1,415 10114 052
Acidity (mg. XOH/g.) 0.010, max, 10087 050
Moisture (H»0) (ppm.) 50, max. 10620 047
Viscosity @130°F (SUS) ' ™ - 80 10086 04g
General Tests " |
Flash Point (°F) 370, min, 10123 14-28-54

COMPANY
CONFIDENTIAL

TRAN 009242
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"

‘qued 1/10/64

R st o A

BONSANTO CHEMICAL COWPARY | "RooveT cooa oar Q6 QK
©RGANC CNEMSCALS OIVIBION wBllO? | 27 Ann,
K. n% Anniat Sales
ONISHE 'IODU sALES CoOE
SPECIFICATION 1040-260-04/11/16-03/09
IPRODUCT (e Bama) Yo &

Q__de (Pyranol 1498)

Arooclor 1248 Electrical ‘
'PRODUCT (Themienl RHewrs) yvee Corrected 2-16-64
ZEBECAL PORMULA

Mixture
B0, WY,
ZUPERIBGDEC BPECO OF BAKPLE POR ABALYEHS
2-12-60 3 x 5 pt. Amber Bottles
UNRESTRICTED INFORMATION
) , . : Method No's

Routine Tests - 8Specification WaK Annisto

Color, APHA 50, max. 10,084 14-44-5

Condition Clear 10, ) 084 g-1

Sp. or. @65/15.5° 1.405 - 1.M15 10,114 14-49.5

:cidity (mg. KOH/gm.) o 010, max., 10,087 14-42-5

oisture gm max. 10,620 14-53-5

Refractive Index @25°C 1 62 5 - 1.6305 10,125 14-34-5

Inorganics (Pree) Chlorides 0.05 ppm., max. T-2092 014~ -
( Pour Point 0°C, max, 10,115 14-27-%

Dielectric Constant 4,5 - 4,7 11, 1608 14-36-5

(1080 cycles @100°C)

‘Resistivity 500, min. 11,607 14-35-5
(500 VDC €100°C_0.1" GAP) ’ ' >
as OHM-CM x 109

Hydrolysis Stability Test 1.0 ppm., max. T-2087 010
(as Chlorides)

Monsanto Stability Test 0.5 ppm., max. 11,503 14-61-5
(as Chlorides) :

iDistillation Range 10,117 14-31-54
(ASTM D-20, Corrected)

10§ Distilled by Wt. 345°C, min,
90% Distilled by Wt. 385°C, max,

‘Gegeral Tests (made only on request)

Sulfates None 12,169 - - -

Dielectric Strength 825°C 35 KV, min. 11 605 o43

Pire Point None to boiling point 10,123 14-28-54

Viscosity osu u'c (sus) ™ - 80 10,086 14-4-52

Corrosion Te 10, 126 14-55-57

(61hr: O?}Oig)with bright
aluminum fo

Change in wt. of Al (%) COMPANY
( | CONFIDENTIAL

(over) TRAN 009243

L) e vs muv. waseer
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A. C. Color, APHA
A. C. Condition

A. C. Acidity (m%
A. C. Inorganic (Fr

GENERAL INFORMATION

KOH/g.
ee). Chlorides

Specific Heat @25°C
Fixed Chlorine

60, max.

Clear

0.010, max.
0.05 ppm., max.

0.2
u °

7

COMPANY

10,084 14-b4.54
10, 08“ Q-1

10, 087 144254

10,118 010

CONFIDENTIAL

TRAN 009244
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S

MONSANTO CHEMICAL COMPANY ] "RooucT €00 CEFT. OR J08
ORGANIC CHEMICALS DIVIBION 81103 = 82613 WGK-2’45-Ann.27 IssuedFJUL 151964
Krummrich and Anniston |° Sale g; o \“X%E?ﬁJCh Pl!!
B
FINISHED PRODUCT  lsrrecoss Ds
SPECIFICATION 1ouo 280-04/11/16-03/09
PRODUCY (Tvade Namo) Tvee
Aroclor 1254 Non-Electrical @rade
PRODUEY (Oh-lod Neme) YYPE
EHEMICAL FPORMULA
Mixture
mL " ——— ——— | — b e b % —— e = o - — o — o o p— it [e— 4+ o—— A - ——
BUPERBEDED SPECE OF Iuwu POR ANAL YIS T
K461 3 x 16 oz, W, M. Bottles
UNRESTRICTED INFORMATION
_ WaK Anniston
Routine Tests Specification T Method No.
Color, APHA 100, max. 10084 046
Sp. Gr. 865/15,.5°C 1.495 - 1,505 10114 052
Acidity (mg. KOH/g.) 0.010, max. 10087 050 .
Moisture (H»0) (ppm.) 50, max. 10620 o047
General Tests
Flash Point None 10123 14-28-54
Viscosity @210°F (SUS) 4448 . 10086 oh9g
CONFIDENTIAL
TRAN 009245
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-

 BONSANTO CHEMICAL COMPANY ot R L T
SRS ANC CHEMECALD BIVIBION l\“ :
and STON
NRU"?%«;LzD PR 5cr : . Bales
saLEs copR
SPECIFICATION - 1040-280-04/11/16-03/09
T e
AROCLOR 12 §u BLECTRICAL GRADE (PYRANOL 1476)
PRODUCT (Cham beal framse) ‘ ' TYeR

: CHEMEICAL PORMVLA

Mixture

WoL ¥V, eow

Issued 4/13/62
W. @. Krummrich Pplant

By

Martin

sure cs oF SAMPLE POR ANALYES
/30 61

3 x 5 pt., Amber Bottlos

UNRESTRICTED IKFORMATION
Routine Tests .

Property . ggci?ication

jethod Rumber

'OK ANNISTON
Color, APHA %50," '10 084 144K .54
Conditioen Clcur : 10, OBl g-1
8p. Qr, 0 65/15.5‘0 1,405-1, 505 10,11k 14-49.54
Aojdity ng. §o gm.) 0:.010, max, 10,087 14-42.5}
Moisture 35 ppm 10 1620 145354
Refraotivo Index @ 25°C 1, 6370 I. 6390 125 1&-3 54
Inorganic (Free) Chlorides 0.05 Jpm., max, T-5092
Pour Point 7-12 10,11 1#-2
Dielectric Constant 15-!.35 11,60 14.36-
(1000 cyoles @ 100°C)
Repistivit 500, min. 11,607 13-35-57
(500 vpC 100'5 0.1" GAP) :
as OHM-CM x 10 T
Hydrolysis Stability Test 1,0 ppm., max. T-2087 010
(As Chlorides) -
Monsanto Stability Test 0.5 ppm., max, 11,503 14-61-5T7
(As Chlorides) .
Distillation Range 10,117 1431-54
STM D-20, Corrected) -
20% Distilled by Wt. 366-3 'c
B0% Distilled by Wt. 3713
90% Distilled by Wt. 379-3
E
GENKRAL TESTS (ludn only on roquect)
8u1taten ' Mone 12,169 eee |
Dislectric Strength @ 25' 35 KV, min, 11,605 o3
Flash Point Hone 10,123 1#-28-5&
Pire Point Hone 10,123 1¥.38.54
Viscosity @ 210°F (8U8) h4-A8 10,086 14-4.52
Corrosion Test 10,126 1425557
(6 hrs @ 210°C '1th bright : .
Chzlumigun €°113 1 (S) 0.0
n nwte of A .
¢ g TRAN 009246
i (Over)
[ s . we COMPANY
CONFIDENTIAL

" HARTOLDMONO0010520



Y

A.C. Color, APHA 60, max. 20,084 1h-bk.sh

A.C. Condition Clear — 10,084 g-1
A.C. Acldity (mg. KQH/g.) 0.010; max, 10,08 14-42-54
A.C. Inorganic (Free Chloridea 0.05 ppm., max, 10,11 010

EXTERNAL SPECIFICATION
Cornell - pDubilier ) ~
Resistivity 1500, min, 11,607 14-35.54
(500 VDC @ 100°C 0.1" QAP
a8 OHM-CM x 109)

OENERAL INFORMATION

Speoific Heat @ 25°C o. e'f

c%gricior):t of Expanuion 0. ooo§§ gc/’

Fixed Chlorine 54.5-55,5€
COMPANY

CONFIDENTIAL TRAN 009247
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MONSANTO CHEMICAL COMPANY
OROANIC CHEMICALS DIVISION

ANNISTON AND KRU CH
FINISHED PRO%%II

SPECIFICATION

R

DEPT. OR JoB

RODUCGY CODE
-Ann,

i fagioter

use
SALES

8ALES CODE

FRODUCY (Tvade Name)

AROCLOR 1160

TYPE

CRUDE COMMERCIAL

4 Tasued 1/24/62
_10840-170-04/21/06-0%/09 L G Krummrich Plant

By ,5.42.11 gl

PRODUCT (Chesloal Neme)

TYFE

CHEMICAL PORMULA

MIXTURE

WMOL UT, = o =

SUPEROEDES SPECS OF

3/28/58

BAMPLE POR ANALYSIE

UNRESTRICTED INFORMATION

Routine Tests

Proggrtz

Appearance and Color

Specification

Brown to black
viscous sticky
mass

Specific Gravity 90°/15.5°C 1.558 - 1.569

Acid Number (mg. KOH/g.)

RESTRICTED INFORMATION

0.7, max.

1 pt. can Anniston; 2 x 16 oz, W.M, Bottles WOK

Method Number

Anniston WGK

cmecm——- 10,084
14-49.-5Y 10,114
14-46-54 11,532

Acid Number of the crwde, which is stored in non-lacquered metal containers
shall be 0.2 mg. KOH/g., max.

COMPANY
CONFIDENTIAL

TRAN 009248

57 1w 84 trev. 12780
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MONSANTO CHEMICAL COMPANY
ORGANIC CHEMICALS DIVIBION
Krummrich and Anniston
FINISHED PRODUCT
SPECIFICATION

D
PRODUCY CODE

81105 -

VSE

DEPYT. OR JOB

Sales

BALES CODE

WL
PRODUCY (Trvete Nemeo)

__Aroclor 1260 _

;ougfzgg-gu41;4;6-03/oq

YYPE

PRODUCT (Chemloal Neme)

Non-Electric Qrade

TYPE

CHEMICAL PORMULA

Mixture

8oL WV,

Issued JUL 15 1964

g§ q&h&ingS}Ch jantt

SUPERSEDES BFPECE OF

5=-4-61

BAMPLE FOR ANALYBIE

3 x 16 oz, W, M. Bottles

UNRESTRICTED INFORMATION

Routine Tests

Condition

Color, APHA

Sp. Gr. €90/15.5°C
Acidity (mg. KOH/g.)
Moisture (H,0) (ppm.)
Viscosity @210°F (Sus)

(eneral Tests

Flash Point
Fire Point

WaK Annistc
Specification Method " No.
Clear 10084 g-1
150, max. 10084 ol46
1,555 - 1.566 10114 052 .
0.01%, max. 10087 050
50, max. © 10620 o47
72-78 10086 049
None 10123 14-28-5
None 10123 14-28-5
COMPANY
CONFIDENTIAL \
TRAN 009249

) i se wmav. 1zren
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ONSANTO CHEMICAL COMPARY BEYR ©°knn. l Eal
ORGANIC CHEM CALS DIVISION _81_195___11 0‘5?6 = Q K
Anniston end Krummrich Plants |ve
FINISHED PRODUCT Sales
. BALES CODE Iaeued 2
( SPECIFICATION 1040-290-04/11/16/-03 /09 . o rum,{,l{fﬁ Plant
44
ROGIOR 1580 ELECTRICAL GRADE Qg
PRODUCY (Chamica! Name) . Tyre
(PYRANOL 1482)
CHEAMICAL FORKMULA
Mixture
HOL ¥V, e
BUPERBEDESR BPECS OF BAMPLE POR ANALYSIS
3/28/58 3 x 5 pt. Amber Bottles
UNRESTRICTED INFORMATION
Routine Tests
Property Specification Method No.
WK nniston
Color (APHA) 150, max, 10,084  1h-hy4.-sy
Condition Clear 10,084  caceao-..
Specific Gravity @ 90/15.5°C 1.555-1,566 1o 118 1B-kg-5h
Acidity (mg KOH/g.) 0,014, max. 10,087  14-42-54
Moisture (Hg0) (ppm.) 35, max. 10, '620 14-53-54
Viscosity @ 210°F (sus) 72-78 10,086  14- h-52
Refractive Index O 25°C 1.6455-1,6470 10 125  lb4-34-54
Inorganic (Free) Chlorides No detectable amt, 10,118 14-58-57
Pour Point (°C) 25-34 - 10,115  14-47-54
Distillation Range 10,117 14-31-54
(ASTM D-20, Corrected) -
104 Distilled by wt, 385-398°C
50% Distilled by wt. 390-404°C
90% Distilled by wt. 4oo-420°C
Corrosion Test g 10,126 14-55-57
(6 hrs. @ 210°C with
bright aluminum foil)
Change in weight of Al (%) 0.0
A.C. Color (APHA) 150, max. 10,084  14-44-54
A.C, Condition Clear 10,084  cccece--
A.C, Acidity (mg.KOH/g.) 0,014, max. 10,087  14-42-54
A, Inorgnnion?Pree No detectable amt, 10 118 14-48-57

Chlorides

(Over)

COMPANY

CONFIDENTIAL

TRAN 009250

23 w4 va trav. seree
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UNRESTRICTED INPORMATION (cont'd)

Property - ’ Specification Method Number

. | ' ¥aK Anniston
General Tests (made only on request)
Flash Point None 10,123  14-2B8-54
Fire Point None 10,123  14-28-54
Fixed Chlorine (%) 59.5-60,5 10,088  14-13-54
Dielectric Strength @ 50°C 30 K.V., min, 11,605 ceccecen-
Registivity 500, min, 11,607 14-35.57

as ohm-cm, x 109

Dielsotric Constant 3,6-3,8 11,608  14.-36-45
1000 ocyocles, 100°C

RESTRICTED INFORMATION

(500 VDC @ 100°C ?.1" gap

Monsanto 8tability Test 0.7, max. 11,503 14-61-57
(A8 Chlorides in ppm.)

GENERAL INFORMATION

Evaporation Loss after

6 hrs. 8 100°C (%) 0.2, max. 10,116  14.32.54
Stability test - after 30 No liberation of = eccccce  ccccee--
days at 100°C in glass shlorine or chlorides

sealed in air

COMPANY
CONFIDENTIAL

TRAN 009251
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BONSANTO CHEMICAL COMPANY

ORGANIC CHEMICALS DIVISION
ANNISTON AND KRU
FINISH P‘%MSCH
SPECIFICATION

uUsE

€Y €00 DEPY. cr J08
g??% - nng. - iston

SALES

Isgued 1/24/62
W.Q.Krummrich Plant

BALESB CODE

1040-170-04/11/16-03/09

by_E.O0, Martin

PRODUCY (Trafe Name)

PRODYCY (Chumloal Name)

YvePa

Tveg

CHEMICAL FORMULA

MIXTURE
MOL WY, @ = o
SUPERSEDES SPECE O_P BAMPLE FOR ANALYSIS
3 /28/58 1l pt. can, Anniston; 2 x 16 oz. W.M. Bottles WOK

UNRESTRICTED INFORMATION
Routine Tests

Proggrtx

Appearance

Color

Specific Gravity @90/15.5°C

Acid No. (mg. KOH/g.)

RESTRICTED INFORMATION

Specification

Viscous liquid
Brown to black
1.577 - 1.587

0.7, max,

Method Number

Anniston WGK

- - - - 10,084
-~ - 10,084
14-49-54 10,114
14-46-54 11,532

Acid No. of the orude which is stored in non-lacquered containers shall be

0.2 mg. KOH/g., max,

COMPANY

CONFIDENTIAL

TRAN 009252

3 1 84 (rBv, e
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MONSANTO CHEMICAL COMPANY

ORGANIC CHEMBECALS DIVISION

ANNISTON AND KRUMMRICH

g%g? CODI

OR )O.

Issued 1/24/62
W.G,Krumnrich Plant
by E,0, Martin

FINISHED PRODUCT ALucogf\LEs
8 4
SPECIFICATION 1040-300-04/11/16-03-09
PRODUCY (Trade Name) TYPE
_ AROCLOR DISTILLED _ 1262

PRODUCY (Chemloal Name)

TVYPE

C““ICAL FORMULA

MIXTURE

MoL ¥Y, = .

SUPERIEDES OPECE DF

23/28/58

SANPLE POR ANALYSIS

2 x16 oz, W. M. Bottler

UNRESTRICTED INFORMATION

Routine Tests

Proggrtx

Appearance

Color

Specific Gravity @ 90/15.

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

GENERAL INFORMATION

Pour Point (ASTM)
Distilling Range
Total Chlorine

Specific Qravity t coeff
(85 - 130°C)

Specification Me thod Number

Viscous liquid 10,084

APHA 150, max. 10,084
5°C 1.572 - 1.583 10,114

0.01%, max. 10,087

86 - 100 SUS 10,086

35 - 38°C
390 - 425°C
61.5 - 62.5%
0.001/°C

COMPANY °
CONFIDENTIAL

TRAN 009253

L) 104 82 tamv, eree)
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MONSANTO CHEMICAL COMPAKRY

ORGANIC CHEM CALS DIVIBION

PRODUCY CODE DEPY, OR JOB

82868

Krummrich and Anniston

9114
Sales

Issuedgﬂ'“.1 5 1964

f W. @ Ich

S
]

FINISHED PRODUCT
SPECIFICATION

SALES CODE

#See Below

PRODUCY (Tvede Namo)
_Montars 1 and 2 _

TyPE

PRODUCT (Chemics! Name)

TYPE

_Polychlorinated Polyphenyls

CHENMICAL PORMULA

Mixture

HOL WY,

BUFERDEDEE SPECH OF

6-15-61

BAMPLE FOR ANALYSIE

2 x 16 oz, W, M. Bottlesn

UNRESTRICTED INFORMATION

Routine Tests

Appearance

General Information

Physical Properties (Typical Values)

Specification

Black Solid

Montar 1

Softening Point (ASTM E-
Acidity
Chlorine Content
."Ca0
Fe
Benzene Insoluble
Flash Point
RESTRICTED INFORMATION

28-51T) s54.160°C

Slightly Basic

26-42¢
5-15%
0.5-1.0%

500-620°F

Anniston WGK
Method No.

14-17-52 11321
Montar 2
70-170°C
Slightly Basic
B4-4Bg
5-15%
0.5-1.0%
12.5%

Montars 1 and 2 are the still residues from distillation of Aroclors 1242
Composition of these Montars is not controlled, being

and 1248 respectively.
entirely dependent on
product.,

l ' 0 B4 (REV. 12/808)

P RLTIELEAD m TT. MIE SUTTLS TeresmmeT X Yensas

Sales Code Nos.

Montar 1
Montar 2 6405 - 002 - Ob

COMPANY

CONFIDENTIAL

conditions required to make acceptable distilled

6405 - 001 - O4 - 03/09

- 03/09

TRAN 009254
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MONSANTO CHEMICAL COMPANY  |PRODuUcT cook peeT. OR 408 resueq “UL 151964
OROANIC CHEMICALB DIVISION — 82868 WGK 246 Ann.27 W. G. Kpummrlci};:;bim
Krummrich and Anniston sales BY WM DDs
FINISHED PRODUCT $ALED CODE
SPECIFICATION #See Below
PRODUCY (Tveds Neme) . YvPE
__Montars 3 and 4
PRODUCYT (Chemlos! Nems) TYPE

__Polychlorinated Polyphenyls

CHEMICAL PORMULA

Mixture
.M_O_L Y.
BUPERBEDES BPECE OF BAMPLE FOR ANALYSIS
6-15-61 2 x 16 oz. W. M. Bottles

UNRESTRICTED INFORMATION
Anniston WaAK

Routine Tests Specification Method No. i
Appearance Black Solid 14-17-52 11321

Qeneral Information

Physical Properties (Typical Values) Montar 3 Montar Y4
Softening Point (Method ASTM E28-51T) 86-168°C 92-206°C
Acldity Slightly Basic Slightly Basic
Chlorine Content 50-52% . 54-56%

cao ‘ 5-10% 5-10%

Fe 0.3-0.6% 0.5-1.0%

RESTRICTED INFORMATION

Montars 3 and 4 are the still residues from distillation of Aroclors 1254
and 1260 respectively. Composition of these Montars is not controlled,
being entirely dependent on concitions required to make acceptable dis-
tilled product.

#Sales Code Nos.

Montar 3 6405 - 003 - O4 - 03/09
Montar 4 6405 - 004 - OU - 03/09

COMPANY
CONFIDENT|AL

TRAN 009255

= T e JCE e e e ——r JESR——

l_ ' o B4 (REV. 18/80)
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Dept. 246 - Process Deseription 25,
AROCLOR |
APPENDIX C

PHYSICAL AND CHEMICAL DATA

COMPANY
CONFIDENTIAL TRAN 009256
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IVIANIAIINOD
ANVJNOD

L62600 NVYL

Dept. 246 - Process Description

AROCLOR

APPENDIX C

PHYSICAL CONSTANTS

24,

GENERAL PHYSICAL PROPERTIES OF AROCLORS

Aroclor 1242

Form........ceuiiiiiimnan.. Practically
colorless
mobile oil

Color. . ottt it e e 100 Max.
(APHA)

Acidity-Maximum (Mgm. KOH per 0.015

Gm. )

Average Coeffieient of

Expansion. .... e cc/ce®C.0.00068
(25°-64°C)

Typical Density
Specific Gravity 25°/25°C (77°/7791. 380
Pounds per Gal. -25°C (77°F) 11.50

Distillation Range-ASTM D-20(Mod)
°C et et e ee et 325°-360°

Evaporation Loss-%-ASTM D-6Mod.
163°C ... ... .. 5 hrs. 30 to 3.6
6 hrs. 0.0t0 0.4

Flash Point-Cleveland Open Cup. .°C 176°-180°
°F 348°-356°

Fire Point-Cleve. Open Cup....°C None*

°F
Four Point-ASTM D-97 ...... °C  -19°
OF 2°
Softening Point-ASTM E-28 °C --
o F -

Aroclor 1248
Yellow tinted
mobile oil

100 Max.
(APHA)

0.015%

0.00070
(25°-65°C)

1. 445
12. 04

340°-375°

3.0to 4.0
0.0t 0.3

193°-196°
379°-384°

None

-7°
19. 4°

Aroclor 1254 Aroclor 1260 Aroclor 1262

Light yellow
viscous oil

150 Max.
(AR1A)

0.015

0.00066
(25°-65°C)

1.538
12.82

365°-390°
I.l1tol.3
0.0to 0.2
None

None

10°
50°

Light yellow
soft sticky
resin

150 Max.
{APHA)

0. 015

0. 00067
(20°-100°C)

1.620
13.50

385°-420°

None

Light yellow
sticky clear
resin

150 Max.
(APHA)

0.02

0. 00064
{25°-65°C)

1.646
13.72

400°-430°

o

oo
QW
[andi nd
S

ee
-

None

None

37°
99°

SRV

HARTOLDMONO0010531



Dept. 246 - Process Description

AROCLOR

APPENDIX C

PHYSICAL CONSTANTS (Cont'd.)

GENERAL PHYSICAL PROPERTIES OR AROCLORS (Cont'd.

25.

Fefractive Index-D-line 20°C

-----------------

Aroclor 1242
Practically
colorless
mobile oil

.......

1.627-1.629

Viscosity-Saybolt Universal 210°F (98.9°C) 34-35

TVILN3AIINOD
ANVANOD

852600 Nvyy

Sec.(ASTM)-D-88)

130°F (54.4° C) 49-56

100°F (37.8°C) 80-93

Aroclor 1248
Yellow tinted
mobile oil

1.630-1631

36-37
69-78

185-240

Aroclor 1254 Aroclor 1260

Light yellow Light yellow

viscous oil soft sticky
resin

1.639-1.641 1.647-1.649

44-48 72-78
260-340 3200-4500
1800-2500 ---

Aroclor 1262
Light yellow
sticky clear
resin

1. 6501-1, 6517

90-103
600-103
(160°F or 71°C)

HARTOLDMONO0010532



pept. 246 - process pescription

AROCLOR
APPENDIX C

PHYSICAL CONSTANTS (cont'd.)

PHYSICAL AND CHEMICAL DATA

Diphenyl
Specific Gravity:

data on diphenyl.

2t

0.992 at 75%¢/4°.
The swann chemical Company bulletin of 1930 gave thermal

viscoslty of piphenyl (from Anniston Files)

OF-

170
180
190
200
220
250
300
350
400

482

Centipoises

1.45Y
1.90

1.20

1,114
1,054
0.601
0.75e
0.574
0.459
0.574
0.315
0.283

Specific Heat (from Anniston Files)

OF-

200
200
4oo
500
€00
00
00
900

1000

BoToUo! lbu

0.416
0.470
0.547
0.616
0.658
o.6g9
0.686
0.690
0.696

COMPANY
CONFIDENTIAL  TrRan 009259
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pept. 246 - process pescription ' 27.

AROCLOR
APPENDIX C
PHYSICAL AND CHEMICAL DATA (cont'd.)

Diphenyl (cont'd.)

Another record gives the following values for 1liquid diphenyl:
0

c. Sp. Heat cals./gram
100 0. 360
150 ‘ 0.380
200 0.412
250 0.460
300 0.518
250 0.575
400 0.610
450 0.625

vapour Cp = 0.460
2509C¢

0.625
¥50°C. (D. A. Roper, Design pata for ynits 4 & 5)

Density of Liquid plphenyl (from Anniston files)

o)

C. Grams./cc
75 0.9885
100 0.9695
150 o.gegu
200 0.8885
250 0.8470
300 0.8010

. 350 0.7510
00 0.63918
450 0.6180

Heat of vaporlzation:
65.4 g. cal./g. at 258.5%¢.

COMPANY
CONFIDEN‘HAL TRAN 009260
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pept. 246 - process pescription 08

AROCLOR
APPENDIX C

PHYSICAL AND CHEMICAL DATA (cont'd.)

Specific gravity of Aroclors
at yarious Temperatures

For Temp . Oc. sp. @Qr. Lbs. per gallon (ys)

1242 60 1,347 11.23
65 1.344 11.20

70 1,338 11.16

75 1,335 11.13

80 1.3%2 11.10

85 1.3%2 11.07

90 1.32 11.03%

95 1.319 11.00

100 1.315 10.96

1248 60 1.413% 11,78
65 1.410 11.75

70 1.405 11.71

5 1.400 11.68

0 1,597 11.65

85 1.394 11.62

90 1, 390 11.58

95 1.385 11.55
100 1,481 ‘ 11.51

1254 or 60 1.505 12.55
GE 1476 65 1.500 12.50
'fO 1.495 12.46

) 1,490 12,42

0 1.485 12,38

85 1.480 12.54

90 1.475. 12.350

95 1.470 12.26

100 1.465 12.21

1260 or 60 1,584 13,21
GE 1482 65 1.580 13.17
70 1.575 15.13

5 1.570 15.09

0 1.565 , 15.05

85 1.560 13.01

Q0 1.555 12,96

95 1.550 12.92

100 1.545 12.88

(:C)AﬂFﬂApQ\( TRAN 009261
CONFIDENTIAL
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pept. 246 - process Description

AROCLOR

APPENDIX C

PHYSICAL AND CHEMICAL DATA (cont'd.)

specific gravity of aAroclors

per gallon (us)

at _yarious Temperatures (cont'd)

For Temp . og' sp. Gr. Lbs.

1262 60 1.604 13.40
65 1.600 13,36
70 1.597 13,52
75 1-585 13.28
80 1.588 13.24
85 1.582 13.19
90 1.577 15.15
95 1.572 13.11
100 1.568 15.07

Heat capacity of

Aroclors at verious Temperatures (cal/gmoc.)

emoera’gure ] _
E;f;;B?h\\ft\‘ 0 |50 |100 [125 150 |175 |200 | 250 | 300
1242 .280 }.300 |.320 |.350 |.335 | .340 |.350 | .%65 | .380
1248 270 |.280 [.29% |.505 |.3%15 | .320 |.330 | .340 | .355
1254 255 |.265 |.275 |.285 |.295 | .500 |.310 | .325 | .540
1260 .220 |.235 |.250 {.260 |.265 | .270 ‘.280 .290 | .305
| 1atent Heat of vaporization of Aroclors
Aroclor Temp. Range latent Heat of vaporizatlon
1242 300°-310°¢. 61 cal/gm
1248 5003-33030. 54 cal/gm
1254 5000-}5000. Eo cal/gm
1260 30CY=-370"¢C. 8 cel/gm
3
COMPANY
CONFIDENTIAL

TRAN 009262
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mlﬂ e1e

COMPANY
CONFIDENTIAL

PHYSICAL CONSTANTS DATA

FOBEYANCY

STRUCTURAL FORMUL A

AROCLOR 1142 (Technical) .
ToRM s gV T —— —2 DA;glgql : , gl
Rev, By A, M, Ellenburg L 71/5/57 ‘ 3
Fosmul NAMEC H,Cl Total Cl 41,5 - 42.5% sp;go:“,czs °z°1 A — —
roimwta I o otal Ci %1, 0 - 9% _ | 21~
Moleculai Weignl_ . _ 12 T3 - . Ao
dppearance - Brown to black oily Ilquid] Specs 12-21-5% ~~ ~—
Bouling Point @ 760 mam
SollingPot d . _mm _ ——
Boiling Point 8 om . _______ - ——— — e =
Botling Point & __mm __ e
Crystallizing Point . s o o —:
Mellng Peinl - - - - — .
Solution Point @ . —_— --
3pecilis. Guv_ﬂi......-&u&‘,a. OC | 1.3481,360 Specs 12-21-54 .
ecilic Gravity ¢ MJL___J_L&BA:_LJN e
Pounds per Gal. v 25 _ S¢ Ti1o.5 B o ~
Coelficient of Expansion . ] . h o
Refractive Index « ng ° o T -
Infta Red d Spectium (Reference) I D _ ® ol : —_‘_ T
Uttra Violet Spectrum (Reference) M| : — )
Viscostye ' e LT
Yiscomtye _ _ _ ] —_—— e -
Suigce Taosion . ] O —_—1 e e e = -
Solubiiity in Waler B - . - —— e
WML_.. e o = o e ot o e+ et e —t — — - - ———
Solwilltyin___ __ —- o -
Sp. .Gc,anp Coefl. ﬁ_QJ_Qﬁ.Q. 0.0009/°C | Specg 12-21-54 _ _ _ .
Flash Pocdﬁ?&&[ C. 6’}::::"_’[]536—' - "I aroclor gq ‘1:' QE Tx )'T«i’f
Fire Poim 9C_ — — L None R ——
Heat of Combustion_ . . N DS S _
Hedl of Formation __ _ - A [ S -
Thermal Stahitity (et de/mind _ _ _ 4 .. I P B
Laen Heat of Ensm--_.- SN S e e et e e § _
Laent Heal of Yap, : 1 SR R o
Specitic Hesd : SR e -
Ceitical Tempergute . — DU I, —_ e _
+Caiticsl Pressuie - -—
Qissociation Constant e e
B e —

2 v T
€ - e e -
- -
i : -
(-4 R
[&]
s ; e
o TRAN 009263
Toxicjty (Cive Reference/ Schwartz S.Pub, Health Service Bull. 229 1931

- , "Indu ' " by ML,

MOTE: These dota should not be relecaed w&]ﬁsg}?ﬁou«?v& éhgi

on:p4-ny4. Uclc n%}fu‘oul shaets if necassary.
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PHYSICAL CONSTANTS DATA.

Sysr 459
(.00

FUBTVAYEY
ABRQCLOR 1148 (Techn

ical)

TORPTCED 6§97,

ey oy s M Ellenbury

oave  [Y47

/57587 .

BYRUCTURAL FORKUL A

P G|

Cl,

. NAME : SOURCE & DATE
Formula (*_J_H gCL. ‘otat Clg 47.5 - 48.5”,’0 |_Specs. 4/11/35. o
Vo!ecuut Wem_t B o )
Agpearance . ____ e v o ity tiguin] (_5._;,._._'_:_1-._.‘_ )
Boiting Point gt 760 mm - S

BoligOpirt ot _mm — I
Boiling Poistl & _ om ._ . - e e
Bolling Pornl & _mm' _ e
Coystaltizing Poimt . | —— -

Helling Point ——— e

Sotwon Poinl . _ ———— :

Specilic Gravity & 65/15.95 1,410-1, 420 . Specs. _fl[")’%':_ B
Specific Gravi o — S S,

f’%unds el Ga?—:__z;'ws o 2.0 ‘ ~ .

Coelficient of Expansion

Relractive Index o ng 1 . T T h_
Inhia Red_Sgectl___[_{iqmncel Y N S

Ultia Violel Spectrum (keference) A _ — . i i
viseosity. s e e — .
visgoswy @ . . e e e

Suface Teosion . L S R
Solupility in Wl L I )
lwilty in — ¥ — - e e e

Solity n _._: ) 1

Sp. Gr. Temp. Coell, (50- 1007 ¢)

.- 5.3

0.0009,°C

_Specs. 4/11S5 . .

Flash Potm °F1H¢hod) C.0.C.

| 382

Fite Point °C
Heal of Combystion

} None

_Aroclor Bullet_\ OP- {18
i

. “( ...—
B 134)

Hed of Formation , R _ e

Thermat tabitity [U,/kg,mm) R R S ~
Latent Heabof Eusion . _ . . _.____. e e S I
Laent Het ol Y0 . ___. . SRR .
Soecific Mek e d_ e = -
Coticat Tmm — e e _— —_ - -
Crtical Prosswe . ' - e -
Qissociation Conslant —_— - e = -

Other Constants

4 TRAN 009264 -

Yoxicily (Give Reference)

Schwariz, U.S, Pub Health Service Bull. 227 .

e DY

HARTOLDMON0010538
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COMPANY
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PHYSICAL CONSTANTS DATA

;15'7’477

“FUGETARCE

AROCLOR 1160 {Techn

ical)

¢
‘

TOWPILEDE BY ..

Rev. By A Vi . lonburg

GATE (947
- 1/5/57

STRUCTURAL FORMUL A

7,580

Cl6 23

_ @ NAME SOURCE & DATE -
Formula CL')H_& 15C1.5 25 Total Cl, 59.5-60.5% Specs. 12-2]) _ﬁL
Molecular Weight o ' - T
Appeatance Brown lo black sticky mads_Specs 12-21-54 ff_"
Botling Point & 160 mm —_ — - M -
Boiling Poit ot __ g - T
Boiling Point & ma > e
Botling Point & mm \ ' , e

Crystalliging Point

Heiting Paind. .

Solution Poinl __ _

Spegific Grayily 1' 90/T5.5

ecific Gravity ¢

Specs, 12-21-534 _

Fods o Gale 25 8" g e — ———

Coetficient of Ex%answn o _ a
Relractive Index ng -
Infta Red Spectium (Reference) I I
Ultra Violet Spectium (Reference) | .
Viscositye . _____ ... —] — — e o
viscesty e e A —_ e

Surlace Yension .. .. _ _ - — g e m _
Sohubility in Weler e I,

Llwility 10, __

Yolwility n .

Sp_Gr, Temp. Coeff.{15-130°C)

0.0010/°C

| Specs 12-21-34__ . _ _.

Flash Point °r“;/;b;j““"“’“" ' TNone T T B
FirePoitc . _ None o Y T )
Heat of Combustion . __ e e i _ )
Hedt of Formaion e o ~
Thermal Staility feal.kg'min) 1. e R
Laent Heat of Eusion __. S (P . e _
Laent Heat of Yap,  _ e L
Specilic Heat NS IS U S NS -
Critical Teqperature — 1 - - - -
Catical Pressie - ———— L —
Dissociation Conefard e
H SN S
- — ———— e
g —_— . e
u L J

s———"" I
g - TRAN 009265 -

TosicHY (Give Reference) _

”l.ndustn

NOTE: Theas data should not be released oumﬁ ot?i nu'v

mu?C

ompany.,

z
464 1941

(}u odditioncl sheets if necesary
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PHYSICAL CONSTANTS DATA

SL/ST' 479
y Sgo

AROCLOR 1154 (Technical)

STRUCTURA

= e

L FORMUL &

TERAPILED BY - o< - - * DATE 1‘947 \

M A M Lllenvurg 7:5/37 C 15

e - SOURCE & OATE ":
£°'"M.4.---___.... — _LH_U (’15 Total Clg 53.5 - 54.5% Specs.. 12:21-54.
MolecularWeight " T . __

Appearange

| Brown to black oily liquid

Bohing Poi g 760 mm__ _

T T M

Boilig Coj . mm __ _: __ e _
Qoiling Pouct &8 _ @m0 . . .o .. e e _
Bowg Port & _om . e o _
Crystaltizing Point . _ —_— . —— e e
Melng Poaol. .o o S -

iion Poi . —- -——
§,_j§j,ﬁ;,,____ §5,15.5 _ VST - () S
Specitic Gravi R SR N
Pounds per Gal. o€ v 12.8_ -
Coelficient of Expmslon _ v 1 o _ o —-
Renactwe index « ng - . R
!n(ca Red Spectiym rR_[mnru I S ,.?:_ DY S -
Ulua Violet Spectoum (Referencey | o 1
viscositye_ .o _ oo
b A A T DU I -
Surface Yensien .__ ... [P - e e e e =
Solwpitity in Waler . — A —— — B

Riwiity. 4 .

solwoiity in__

Sp, Gr, Temp, Coeff, 1_55 105°C)

F5000850C T T

S

R S O S S

Flasrlt_’gum °F_(____hod_)_ ____________._1 ‘None o o .
Fire Point C o None _ _ ;

Heal of Combustion. _ . o b e ~
Heel of Formation b e

Thetmal Stability (cal./kg/min) __ .1 SR VO

Lgent el Eusaon _ . _ D - . e e ——

Gatenl Hedl of Yap. . -~ S S RPN S

Specilic Hed ' _ S WU - oo d e o

Crtical Te«\pegn I e

Cuitical Pressure . —_— —_ B
Qissocialion Copsland S - —— S,
T - S T

| o o

2

E———- —— - -— — e -
w

: I
© b

oL - ~
s : : — - TRAN 009266

Yoxicily (Give Reference)

Schwartz, U.S, Pub, Healt

1 Service, Bull 4224 "

IR

"Industrial Poisons, Vel,

,-463- 364 1941

s BOTE) These dota should not be released ouluzzd &ouauc%émcfponpux m. oBdln

s and Solvepts b

Puu 1f neressury

HARTOLDMONO0010540
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PHYSICAL CONSTANTS DATA

13192 1 061214 4

AROCLOR 1162 (Techni

cal) .

A

CORFILED BY - « ~ -

Bev, By ALM Ellenburg

SaTE 1947
7/5/47

BTRUCTURAL PORMUL A

Cl.7

NAME

=

SOURCE & DATE

Fomuia

_._.C.le{_s.g_';

Molecular Weight

Total Cl; 61.5 -62.5%

Appearance

E_Q! jing ‘Pqﬂl m 4

Brown to black sticky mad

Boiling Poj _om

1 Specs. 4-11-55%

s Spec 4-11-55 " 7

Bouling Point & mm __ .

Boiling Point & _mm i R
Cystalliziog Point _ ] —— e~ }
Meluog Pt __ —_— _—— . e e
oigionPeit . _____ — S

Soecilic Gravity e _ 90/15.5__ . __.[1.577-1.587 _ __ @ ] Specd4-11-53 . _.  _
specific Gravily 4 Y N S
PoundsperGal.v »g °C 13,7 . T
Coefficient of Expansion o ) e _ )

Reliactive Index ¥ __ng R R

Infra Red Spectrum (Reference) 4 o B
Ulra Violet Spectium (References "~ { — e
WheosY @ el -
Vistosty 2 e o e e e e o
Sudaca Iension . . .. — — e _ e i —

Soltbibity inWaler . — S L

Selwbtity an e

Solubility in___

Sp.Gr. TempCoefl. (85-1209C) [ 0.0010/5¢C " ]

Flash Point OF (Method) B None e
FinPoad® " I Nene.— . )
Hest of Combustion o e e

Heat of Formation . — U S .
Thermal Stabilily (cal.hgmind . e e e e -
Laed Heatof Fusion. .. . 1. — -.
Ltemt Heal of YOO . . ® o -
Specitic Medd _ e e e

Critics| Temperalyre e e —— — e -
Cotical Pressuie — .-
Qissociation Consland —— e e e

- . —— -

Other Constants

TRAN

Toxricity (Give Rejclmre[

A

HARTOLDMONO0010541
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PHYS

i1 13 £33

ICAL ‘CONSTANTS DATA % sp0

e

: )srwc TURAL FORUUL A A
AROCLOR 242
,,.—..-.J\}-—. R \‘
THRRILEDN &Y " - DAYTE i (\_ ) /
A, M, Ei'e-burg *4-25-57 ot
s oo o HANE —_— SOURCE & DATE =
Faimula e Cla H: Cia T - £

mlecu!av w'e‘n.gm e

Aopearange . e ]

Boiling Point & 760 mm __ Ra n
Boihog Pt at 3. mm .

ev_

325 - 30 C

R PN

BotligPot & @0 _________ __ .. §

Boiling Poirt & _ _mm _
Crystallzing Point

4. ..asz_j_\f.ﬁ et e = s e e e e}
| _Coloriess Mckh. ‘e L

Mirzart _Bu“ OP1 .

e 4 e+ e e e e e b e

_dss-qes G T T

Nor-crystallizy-e .

- "‘JF"""”"""“""' . -

Mestwg Pownt . e o
Soigion Pont _ e e e .
Specihic Gavty 25725 C,— T 1380 T e )
tsfecmc(.mw_y ,-S/I“_‘J__E..____ o lop.381 - 0@ Spec fiCat e ¢-14 %A -
Pounds per Gal. «  2© °C_ R - ’A-J."&-..QP NLE o
foelhcrent of Eapansion 25-65 C, 1 0.0006% (esec/ C._ | 7 i
Relraclive Index + 25 C, "3 - L6245 - 1.6265 __Js_pfu;u_-i 2 laeas
Infra Red Speclium References . | .. . A
Ultra Violet Spectoum Reference) | _ ol )
Viscosity« _ 210 F, e} 2234235 SUS M. B. QP-..%
Viscosty s _ 100 F, {.82:92 . 8us o . __|.._. A
Surface Tension. . DY"’S/km @20-C. 453 Gkl Siiie=. ite, Lo,
Solubiidy o Walee O S LA TV - Y q“'d._JL._QE;L.E. e L
Solubility 0. JA Al ol @29°C. 1 23,3 ¢./40C cc . Y o
Solwility in_Pyr dire @ 30°C, 1325 g, /100 ¢c . _ I
- . e e+ et & e ot o o o e el e+ St < 4 ca—— A s 4 o s < 8 o4 . S i o i it B A - e
- - R S B R SUUUTRIE SR e
O E ST SISO e e
e e e e e e e e ek & e e

Flash. Poml Mirethod) € .0,

C.

180 C.

Fue Pomt c__ c.0,

C.

None

Heal of Combustion__ ~ _ A e e

Heat of Formation

- e - = o

Thermat Stability (cal./kg 'min,) _.

o e e 6+ s —— e e e

Specitic Heat _ @ 25 C.

Critical Temperature

S A
Lalent Meatof Fusvon . ____ . L ]
Laent Hed of v% _cal /am,

,mem e

ol T T T T T T MO Oy

- U S PP
Crilical Proseus - - - —
Spmemc S PR TN 0,3R0 L
Po.r Pe.rt <14 C, ar lower " - --~'— :—__:
T-erina Carductavity, cal/ . - S
2r cm/ Clsec, 24,0 @ 28 T, Tobep bhi.sved . ..
S| De ec'ric Corsta-* 100-C, e —_ ) e
gr 50 cy, 4.- -39 ' M silS -
o ; ‘
E»_ - . -
E-— .

T-r;xic'ly_ (€ive Reference)

Contact Med ca

Dep® .

M. B OP-115%

e g e—

HOTE: These data should ot be relcased outside of Mopsonto Chemical Company. Use odditional sheets if neces.urs
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CONFIDENTIAL

P HYSICAL CONSTANTS DATA

5{7 1747
¥ 570

JUENVANLE

° STRUCTURAL FORMUL A

ABOCLOR 1248
f _ b

TBRPILES BY v CAYE
A. M. Ellenburg 4-25-57 1,

__ NAME ' SOURCE & DATE -

Formula . Cl2 Hg Cl4

Moiecular Weight 292 (Avg,)

Aoparance — +« T TYellow Tinted Mol Oll_ | Monsanto Bull, OP-115(19"

Builing Pyt 10 mm __Range 345-385°C, "

B01ng Poi & 3 mm 165-210°C " _

Boiling Poit & __mm 1 - ———

Boijing Poit & mm : —

crystallizing Poit . Non-crystallizing - o T

elting Point . e

Solution Pom_L . e e

Specilic Gravity ¢ 25(2“ 1,445 — e e .

Specitic Gravity ¢ 65/15.5 C, 1.405-1.418 | Spgclm.:atmnﬁ 9.9.54.

Pounds per Gal. » _ 25 °C 12.04 M,B,OP- 115 _

Coefhiient of Expansion 25 - 55612‘_ 0,000%0¢c/egiC, | "% _

Refractive Index » 25°Ch 3 . 1,6285-1,6305 Specificatior 979,54

infra Red Speciium (Reference) e e e

UI\MVIOM_Sped!Um(Re[umce) — - IR .

Viscostys____ 130°9F, 13-80 SUS .. ... .. M.B,. OQP-115__ __

Yiscosilye .

Sunnlm‘?n ..... D.!nﬁlm@Nv(L 44.2 . _ . Jo Qs&l_._S_os_lh_,L 166, (1952

Sondility in Weler Insoluble = M‘ﬁ.._QR.__Li_-.___., -

Slpilityin._3A Alcohol @ 25°C, 1 15g./100ce —— e

Solwikty n _ _yndlne _@29°C. ] 111.4g./10 D,

[ e T

Flash Pom\&uuhod) c.0.¢C, 1967 - N — —

Fire Pomt C _ ___ec.oe N _ e " e

Heal of Combustion ____ __ e —_ - - e e

Heal of Formaion _ -1 - e

Thermat Sability {cal./ kg min)) e —_ S _—

Laent Heat of Fusion __ . . —_ e e

Leol Heat of Yap. - cal/gm. 54 _. .| Caleulated

Soecitic Hel @ 25°C_ 0227 e I M B . QP-U15_ .

Ciitical Temperatyre * e e e

mnnl_&mn —_

Sreallic Heat @ 300°C 0, 358 T ——
Pour Polnt 0°C, or lower " o
Thermal Conductivity, cal/ 23.6 @ 28YC, To be published

20 cm/YC/sec, .

| Dielectric Constant, 100°C, .| 4.5-4.7 M,B. QOP:115

5 63 _CY. - -

s 3

s T TRAN 009269

LS

TOXIC“;[GHI Re].funu}

Comtact Medical Dept,

M.B, OP-115

HOTYE: These dota should not be released outside of Monsanto Chemieel Company, Use additional sheats 1f neversary.
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~ COMPANY
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Pepr 296

PHYSICAL

¢
CONSTANTS DATA

791’ 474
YSSO

S 111 300 1114

AROCLOR 1254

TOMPTCRG B Y
LA M, Fl.erb_.rg

DATR

4-25% 4-

STYRUCTYTURAL FORMUL A

l-> ' TN
<L =l
-~ ‘o
) U CZL — -

NAME

Folmula Y Y

C12 HeCls

___SOURCE & DATE _

Molecular Wctghl e

326 JAvg,’

Aogearance. _ .. 7

Pale Yei ow 122049 0jl

Boiling Poirt & 760 mm __M__B_a__gg

36% _40.°C

BothngPoing o8 3 gm " ]
Boding Font & _ . _om

—-——— e ]

- 180 2200C

Mo ssr_o B4l OE 11T

B U S — T e e

Bouling Pont & _ mm

Ziystaltizing Poud A

i e = e o}

: -
Nor: crysalweagk |

Metiing Pougt _ . ..
follion Poinl ____.

R -

& ..5_7 3 t OC_~

Specitic Gravily o _ Sy
Specific Gravity ¢ .6_‘_'\ "bL‘ N Ce ]
Pounds per Gol__ N 9:.__ >

Coelhclent of Ewmsuon c7 8N°C,

B YT S
|1 495 1,07 .

2.8¢2 e
000086 ax oo L |

Re(rachve Index v

1,6370-1, 63910

- — e et ¢ a4

Ultea V:ole& _peclmm (Reference) .
viscosit .- 210F —_

44 4850S

Vlscosagyv e

X . —

"

T

SRR UER U U S U S

It

Sen
MR QP 117 __

Surface Yension ___.Dv".QSLCm I _5_9 B_C_"“-OC 4.0 @lﬂﬂo C N el
Solubsiity in Waler " Insoluble . %V . _ "
Solwility in. 3A_AL ‘0“0’ @%WQ____.;_L_UJLQ" [of — L - -
Solubility in_Prr dize @ 31°C, _1l4.g /100 ¢ e B
— e e = v e e e e e R e e e e e —————— e
Flash Pomt°gua :.0.C. Nrre 1 N
Frie Pomt % ___»,___r;‘,Q_c“____ No-e i _
Meatof Combustin b
Meal of Formation s ot
Thermat Slmultly(cal,[wmm_) . e e ———— e
Laent Hestof Fusion __ . _ .} . . . e _
Latent Hed of Yn.___,..anm_.. .50 1 Celiuiaed
Specitic Heal _ Q26 i MBOP UYL
Criticat Tmemme e e e B S
Critical Pressure — - —

Dissoiation Copslant _

Mesag lL_e__@_lQ.Q_Q...

|_0,33R

LA

~J3%.x Poi - B ¥ A -~ b"" - ;_“ﬁ:_"_’ﬁ__j

| ermal Co- ;gggt ivi'y, Cal’ | @2 0 @ 28°C o be pubirited
21 cm/9C/Seg, v .. o
~
€ DoesrcCo .'az, 100°Cpa | 4. 1F 4.3° MR op-11: "~ T
(% €0 o, —————
BT . —_—
S . TRAN 009270

B

—CNC'LY {Give Re]rrmn)

Cor-az: Medizandeg:

MB OpP 1}

°

———— o o—— ot

ROTE: I'hess doto should not be released outside o[ Monsanso Chemscal Compony. Lise additional sheets if necescary.
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N gt

A

PHYSICAL CONSTANTS DAT

FOBITANCE

JABOCLOR 1260

e

TOUWTLYIG B Y~

icbhervoarg

e

DR LA

e e i e o it e o e ]

pEve T
4.

YR

|

L. Lo NaME - — [T SN R SOURCE & DATE _
Frimis T T T T TG ST 0 I
Motocu'ar We'ght e __f 4ol -\\J.' | e . o - o
Appeyance . .. e R N Vo Yol ;_of' sticky cosinl Motqurto m-, LOP SR
Boiling Pornd at 760 mm ~ Rar a( ~ __.ms _-) ‘QUL IR i
Boing o o Apm .. . B I VLT et U A .
Bolwg Pat & . oo, — ..o o il il e ——— . -
Bothing Porsd & mm e e e )
Crystaitizing Point R oMo Quesialldoare Ao
Welbog Paimt .. . . . -~ L S SN -
Solwhon Point . D N -
Spactic Gravity o JE, LD TEL Al O ! b
Specitic Grawity « L 1N CL o LS E A e b Spealicaton. i o
Pounds per Gal » v OC L 4ol L g LA or Lis
Coetficyent of Exp\nsaon o0 LU T 1000t e, e CLL L _ ) ) o
Rehac(we !ndcx S 4(_ _n_s U S GULARATOIN IDRUE 1S S c,;_L lllc_‘r A
|nna Red Specuum /Aermme; o . _ o
Utlia Violet Spectium rRelerencer T
Viscosiy | R G TSR T M oR L
Viscomily = 0 L0 L L T R ~
Swiace Tension ... .. ... . .. .ol ... [ A _
Solubiity in Waler —— 8 FRRR Y DUPY £ 1 U O G
. Wity i, P Y S -
. Soludiity in — SO RO R
- - I 2 R S
- - - ————— Sod - - - ———— = - e
g s = ] e e e R gy e i
Hash Pont F (Methed) 0, 0.0 LNO U b
FuePont®C o o ¢, _ N - I S .
Heat of Combustion e 1. e . I P y
Hest of Fyymaion = __ . o S S
Thermat Stabitity (caf, hg mm) e o .
Latent Healof Fusion . __ .. | . I N -
Laenl Heat of Vap. .....-_4.J m. ... 1 B . LLaleularsdd .
Spesthe Heap@ @ JENC, ) U 3N, N . - Lo MR QPN
Culveat Temperstwe . | . _ U SO
_ Cuticsl Pressuie e o
Qissecistion Constand e e e e i o e o e i e o _
> < mLaMAOOOC ENIRET S - TN
EuEJ r-Ji_SJ‘UCJ :‘; 1 o .
&0 T O O I,
@) l-zl- - . _ o
&) o . - — - TRAN 009271
N &) S
. ] I
o g Mea. = D(p' AMB OP 115 - . R

NOTE: These date should not be relecsed outuda n[ Monsoato Chemscal Company. l'se odditional sheets f necesary
)
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’

Do a4 Sys7975

YUBTYANEE §STRUCTURAL PORMUL A e

! AROCLOR 1260 - 10% Tolugl Mix Mixture by Weight

_ ‘ 80% - Aroclor 1260
:vartnrﬂ' TATE 10% - Toluol

A M _Ellephurg - /3,57

NAME . SOURCE & DAYE
Formuta . .
Wolecular Werghl . T : ——e_ T

e 1 Syrupy liquid ——-1Specs. 4,04y35 .

Boiting Poit & 160 mm___ e — k4 —e :
Boiling Poit & _mm \ o . e
Pold. _mm . . —_— . - - e
Botfing Point & mm__ _ R —— e
Costalligng POSR® .\ —— S e o L
Meltwg Pt . . e e o

MW_J—IOL—-—— e 2 At e~ -t —y A e e e . A
Specific Gravity ¢ 40,15, 5°C 1.475-1.4985 . s L

ecific Gravity # o S O T
unds per Gal. ¢ o5 OC . j12°5 — )
Coeificient of Expansion - ‘ ' . L T
Refractive Index ¢« ng ) T
Infra Red Spectium (Reference) _ | ol T T
Ultra Violet Sﬂ!.cﬂ\!!'_(ﬂ_el.qe_nf_e! S S5 S S R
Viscositye __ _ . 10Q09F ___ . ___ (50.2 cs.(232 SUS) . ___ __ &YQKJ-E_Q 38,36
Viscositye _____ ._219_1:‘_.-......‘-_4 4.9 ¢s. (IBRUS) — — e S
cSwrae Tepsion . b T T
Solwilily inWaee e an —— ——m e e
Solwbility v . . ——— S — - - e el

lubulity . . o : — : L - —_ . .
e e ————— e+ o g e S e e e 1 R e e — - e e —

Flash"Point OF (Method) Ia_g_gg_em 105 T IWGK Lab 125046
Fite Point ' | __ _,_'__, e 110 —_ e
Meatof Compustion . _ | [ N
Heat of Formalion _ ——— it U R
Thermat_ Stability (camwmm)_ ___________ N U
Latent Heatof Fusion ___ _ . L. - e = o o
Laent Hedt ol Y, A O SO
' Specilic Hedd B0 SO RO -
Criticel Temperslge A N S e e
Critical Prossuwe ' - ; e
Qussocintion Constant —_ : - C—.

FIDENTIAL
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Other Constants
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* Ltent Hodt of Fusion

-

S7s7sﬁ'

FOCETANCE
ARQCI.OR 1262

STAUCTURAL FORMUL A

1O,

¥, 580

TBAETLYY §Y OAYE
4 A\l Ellenbur 7/3/57

NAME . SOURCE § DATE _
Formuta o CroHaCle —
Molecular Weight 395 . -
Apoarance Light vell, sticky Resin Mmmm_ﬁmﬂ@'lgé
Boiling Pojnt & 760 mm 390-425°C ‘ ! s
Bolling Polet 0 ° o — —
Boding Point & . sm_ L e
Boiling Poimt & ___ mm — —_——
Crystathizing Point  ___ _ __._M_f,
Yelting P m — e
Soldioo PONO__ .

Specitic Gravity § _90/15, 5°C

1 577-1.58

Specs. 4/11/55

ecitic Gravity ¢ 25/25°C

1,646 :

ounds perGal.w 95 9
Coefficiant of Expansion 25.655°9C

13.72

MB OP=115 __ _

0. 00064 cc/ece/°C

"o

Refiactive index » 259 n 3

‘1 1.648-1.650 .

4 T

Infra Red Specttum (Reference)

Ultra Violet Specttum (Reference)

Vikositye  __ 9109%F

86100 SUS N

Yiscosity ¢
Sudace Yension

Solipuity In Wte

Solwility in

Solwitity in

]

Flash Point OF (Method)

None

Fire Poin °C

None

MB QP-115
i

Heat of Compustion
Hegt of Formgion

Thetmal Sability (col./kg min,)

Latent Host of Vap,

Soecitic Het
Ciltical Temporature

Crilica) Preamsn

Pozr Pbint

35-38YC

TRAN 009273
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-

Toxicly (Cive Reference)

MB QP-115

@

CDDLM
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NOTE: These dato shoeld not be relscsed cutside of Monsante CAemical Compeny, Use edditional sheets if necessary.

HARTOLDMONO0010547



hept . 246 - Process Description

0.
AROCLOR
APPENDIX D

UTILITIES

Tae utility calculatons are based on design calculations for a 28.8
million pounds per year production rate.

The breakdown of utility usage by individual equipment 1s only on
estimate. The estimates of utility usage dare average values in
most instances as 1t is difficult to measure the operating time
and load for a particular piece of equipment with great accuracy.

Tive total usage of each utility was taken from the cost sheets.
Estimates of individual operating time and percentage of the toutul

load were made to calculate the distribution of utilities as iven
in the following pages of this section.

COMPANY
CONFIDENTIAL

TRAN 009274
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Dept., 246 - Process Description

31.
AROCLOR
APPENDIX D UTILITIES (Cont'd.)
1. Power Consumption
A. Electricity - 440 V., 3 phase, 60 cycle
Peak Monthly
Item Equipment Motor Load Usage
- No. Motor HP KW KWH
101 Biphenyl transfer 3.00 2.6 80
pump
103 Biphenyl head tank .75 0.7 240
pump
104 Biphenyl feed pump 7.50 6.6 1980
121 #5 Chlorinator pump  10.00 8.8 3040
122 #4 Chlorinator pump 10.00 8.8 3040
123 #3 Chlorinator pump  10.00 8.8 3040
124 #2 Chlorinator pump 10.00 8.8 3040
125 #1 Chlorinator pump 10.00 8.8 3040
127 #2 Blow tank pump 5.00 y y 200
129 #1 Blow tank pump 5.00 4.4 1580
132 #1 Still pump 5.00 4.4 1580
135 #2 Still pump 7.50 6.6 2340
140 #1 Receiver pump 2.00 1.7 20
141 #2 Receiver pump 2.00 1.7 20
144 Blend tank pump 3.00 2.6 200
149 #> Storage transfer 3.00 2.6 160
pump
151 #4 Storage transfer 3.00 2.6 240
pump
153 #5 Storage transfer 3.00 2.6 200
pump
e 155 #8 Storage transfer 3.00 2.6 80
> < pump
5 = 157 #! Storage transfer 3.00 2.6 80
< 2 pump
a Ly 170 #1 City water pump 7.50 6.6 2340
g u—Q_ 171 #2 City water pump 7.50 6.6 0
QO 180 Exhaust blower 15.00 13.0 0
‘J Miscellaneous . 0.9 VIRY;
Totals 135,778 T15.8 265,860

HARTOLDMONO010549
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pept. 246 - Process Description

AROCLOR
APPENDIX D UTILITIES (Cont'd.)
1. Power Consumption (Cont'd.)

B. Electricity - 110 V., none phase, 60 cycle

Peak ILoad
Equipment KW
Lighting 15
Instrumentation 2
Miscellaneous >
Totals 20
2. Natural Gas
Item Uslng Normal Use Peak Use
No., Equipment SCFH SCFH
131 #1 Furnace 1200 2400
132 #2 Furnace 1200 2400
Totals ~ 2800
3. Compressed (plant) Air
Item Using Normal Use Peak Use
No. Equipment SCFM SCFM
127 #2 Blow tank 60 200
148 #5 storage tank 60 200
150 #4 Storage tank 60 200
152 #5 Storage tank 60 200
154 #8 Storage tank 60 200
156 #7 Storage tank 60 200
Miscellaneous 10 200
Totals 70 PR Telo N

2.

Monthly Usage
KWH

3600
1440

2150

Monthly
Usage

MSCF
430

430

Monthly
Usage
MSCF
2590
90
90
90
90
90

230

TRAN 009276
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pept. 246 - Process Description 33,

ANROCLOR
APPENDIX D UTILITIES (Cont'd.)
y, Nitrogen
' Monthly
Item Using Normal Use Peak Use Usage
No. Equipment SCFH SCFH SCF
142 #1 Blend Tank 3 it 2140
143 #2 Blend Tank 3 Y 2140
146 #1 Product Tank 3 Yy 2140
147 #2 Product Tank 3 4 2140
148 #% Storage Tank 3 4 2140
150 #4 Storage Tank 3 4 2140
152 # Storage Tank 3 4y 2140
Totals 21 28~ 13,3980
5. Purchased Water
Monthly
Item Using Normal Use Peak Use Usage
No. Equipment GPM GPM M. Gal.
130 #1 sti111l 3 5 150
131 #2 Sti1l 3 5 150
203 #1 Vacuum Jet 20 20 870
204 #2 Vacuum Jet 18 20 770
205 #3 Vacuum Jet 15 20 650
206 S-K Drowning Jet 25 30 120
Miscellaneous 2 10 100
Totals 86 TI0 2810
6. High Pressure Steam
G a
Monthly
Item Using Normal Use Peak Use Usaye
No. Equipment Lb./hr, Lb./hr, M. Lb.
167 #1 Blow Tank 210 310 150
203 #1 Vacuum Jet 450 670 320
204 #2 Vacuum Jet 400 615 290
205 . #3 Vacuum Jet 325 500 240
Totals 1385 2005 1600
7. Low Pressure Steam :
a
Monthly
Item Using Normal Use Peak Use Usage
3 No. Equlpment Lb./nhr. Lb./hr. M. Lb.
< 102 Bipnenyl Storage 700 900 500
= - Tank
< Z 138 #1 Receiver Tank 700 900 500
< 139 #2 Recelver Tank 700 900 500
0 N 142 #1 Blend Tank 200 300 150
=2 = 143 #2 Blend Tank 200 300 150
®) Uz- 146 # Fiﬁished Produt 200 300 150
, Tan
© 8 Totals 2700 5600 1550

TRAN 009277
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Dept. 246 - Process Desoription sy,

AROCLOR
APPENDIX D UTILITIES (Cont'd.)
7. Low Pressure Steam (Cont'd.)
Monthly
Item Using Normal Use Peax Use Usage
No . Equipment Lb./hr. Lb./hir, M. Lbs.
147 - #2 Finished 200 300 150
Product Tank
148 #3 Storage Tank 700 900 500
150 #4 Storage Tank 700 900 500
152 #5 Storage Tank 700 900 500
154 #3 Storage Tank 700 900 500
156 #7 Storage Tank 700 900 500
i Miscellaneous 1400 2800 1000
J Totals ~7800 10,800
CONFIDENTIAL

TRAN 009278
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Dept . 246 - Process Description

AROCLOR
APPENDIX E PERSONNEL

Departments 246, A-2U46, B-246 and C-246 are closely related,
Operating personnel may work in all of the departments

in & given day, For this reason, the description of operating
classifications and assignments for departments 246, A-246, B-246
and C-246 1s given as though all four of the departments are Jjust
one department.

Operating Classifications

Job "Number of Men
{ day/weex Gohedule |' 10 & 4 Schedule
Premium Operator y 3
Standard Operator 4 3
Repairman 1 1
Packer 2 2
Porter H %
Swingman 1 0
Total 12% of

The swingman works two shifts per week (Saturday and Sunday) as a relief
foreman, two shifts as & repairman, and one shift operating the premium
Job. There is an open shift on t.i.e standard operator Jjob that is covered
by overtime. The premium operator and standard operator cover three

shifts each day. The repairman works the day shift, and with the swingman,
there 18 7 days per week repairman coverage. Packers work the day and
middle shift 5 days per week. The porter works half time in department
246 and half time in department 243. The premium operator has lead
responsibility for his shifg.

The work force works all three departments Aroclor, Pyranol and Pydraul
as one coordinated operation. The assignment of time is 70% to Aroclors,
15% to Pyranol and 15% to Pydraul.

Operating Assignments:

Premium Operator: Has overall responsibility and operates 5 chlorinators
¢ sU]1ls and covers the necessary absences of the standard operator.

Standard Operator: Operates.2 blend tanks filter, 2 finished product
tanks, storage tanks, makes Pyranol and Pydraul mixes, loads trailer,
and tank cars, charges chlorinators and transfers receivers and also
belongs to the Fire Brilgade.

Repairman: Unloads cars and trailers of Biphenyl, Trichlorobenzene and
Te%ra-TrIchlorobenzene and finished product, makes weekly safety inspectiors
and department minor repair work.

COMPANY [RAN 009279
CONFIDENTIAL
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Dept. 246 - Process Description

AROCLOR
APPENDIX E PERSONNEL (Cont'd.)

Packer: Fills, stencils and labels 5 gallon, 30 and 55 gallon drums and
clean-up assignments when not drumming.

Porter: Cleans office, control room, repair room, wash room and smoking
shelter.

Swingman: Works one day per week as premium operator, two days as repair-
man and two days as relief foreman. As reliefl foreman takes overall

gupervislon and day shift on weekends including arranging for maintenance,
night sheets and line-up of work.

COMPAN
Y
CONFIDENTIAL TRAN 009280
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pept, 246 - Process Description

AROCLOR

APPENDIX F PACKAGING & SHIPPING

Aroclor, Pyranol & Pydraul are filled about half in drums and half
in tank cars or tank trucks.

A substantial amount (about 40%) of Aroclor is used to make Pyranol
and Pydraul.

Sales are largely directly to the customer. The remainder is in
bulk shipments to the J. F. Queeny Plant.

All electrical grade tank truck shipments are made in the customers
trucks which are stainless steel, Non-electrical Aroclors are shipped in
leased trucks and may be iron although other materials of construction
are sultable Pydraul is shilpped in steel tank trucks.

Electrical grade Aroclor and Pyranols are shipped in lined tank cars
either 4,000 or 8,000 gallons in capacity. The lining is either tin,
zinc or aluminum spray because iron contamination is detrimental to the
electrical properties. Electrical grade cars are elther owned by Monsanto

or on a long term lease. Non-Electrical grade Aroclor is shipped in
steel cars.

All electrical grade lots and bulk shipments of non-electrical
material are sampled from the final container. That is all tank cars
and tank trucks are sampled and analyzed after loading. All electrical
grade drums are sampled from one of the drums.

Tank cars and tank trucks are inspected to be 8ure they are free of
dirt and water or other foreign material before loading. Heels are drained
before loading some materials. Car washing when necessary is done by the
repalr track., Tank cars are sealed with a numbered aluminum seal

Jacquer lined drums are used for Aroclor and Pyranol and plain
steel drums are used for Pydrauls.

A summary of products, weights and containers current use is as
follows:

' Welghts and Containers -
Product 5 Gal. 35 0al. 55 0al. TT TC > é
1232 - - 600# - - ZZ
1242 60 - 600# Yes Yes <<
1248 6o - 600# Yes Yes (o
1254 60 - 600# Yes Yes = o
1254 Xylene - - 600# - - ®) =
1260 60 - - 600# Yes Yes O 'e)
1262 60 - 600# - -
MCS295 - - 6454 - - &
Pyranol 1488 - - 675# -
Pyranol 1481 - - 675# -

TRAN 009281
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Dept . 246 - Process Description

AROCLOR
APPENDIX F PACKAGING & SHIPPING (cont'd,)
Welights and Contalners

Product Gal. ‘ 50 QGal. 5o Gal. TT TC
Pyranol A-13B3B 65 360# 675# - 4000 Gal.
Inerteen PPO 65 360# 6T4# - 4000 Gal. &

. 8000 Gal.
Pydraul A-200 59 - bUs# Yes -
Pydraul 280 - - 625# - -

COMPANY
. CONFIDENTIAL

TRAN 009282

'HARTOLDMONO0010556
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AROCLOR
APPENDIX G MATERIAL BALANCE

The material balance on Dept. 246 was made with a minimum of field
measurements. Most of the estimates on the followlng page check fairly
close with actual raw material usages that can be readily measured. The
exact compostion of some of the intermediate process streams is uncertain.

COMPANY
CONFIDENTIAL

TRAN 009283
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Dept. 246 - Process Description 40.

AROCLOR
APPENDIX G SUMMARY OF MATERIAL BALANCE RESULTS
AROCLOR 1242
Raw Materlal Usages - Lbs./100 1lbs. product Material Balance
& cost ($/1v.) Theory Material Balance Usages 1bs/100 ibs
Biphenyl (.0662) 58 63 58 Finished Prod.
1 Fllter Cake
5.5 Still Bottmms
.5 0ff-Gas HC1
Chlorine (.0217) 84 91.8 42  Pinished Prai.

1.5 Filter Cake
.05 Vacuum Jet
2.8 Still Bottoms
.95 Air-HCl Mix-

ture

uu.go 0off-Gas HC1
#Ferric Chloride (.129) 0,03 .03 .03
#Attapulgus Earth(.0302) 15 .15 .15
#pir  (.00055) - 3 3 3.0
#Lime (.0100) 0.5 0.5 0.5

AROCLOR 1248

Biphenyl (.0€62) 52 56.5 52 Filnish Product

1 Filter Cake
35 5%1il11 Bottoms
.5 Of-Guas HC1

Chlorine (.0217) 96 . 103.2 U8 Finished Prod.
1.5 Filter Cake
.05 vacuum Jet
2.55 Still Bottang
.95 Air-HCl Mix-
ture
50.15 Off-Cgas }Cl

#These raw materials are the same for production of all Aroclors.

P~

C
()c)hf)AAF:l\hJ\, TRAN 009285
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Dept. 246 - Process Description .
AROCLOR
APPENDIX G SUMMARY OF MATERIAL BALANCE RESULTS (Cont'd.)

Raw Material
& Cost ($/1b.)

Biphenyl (.0662)

Chlorine (.0217)

Blphenyl (.0662)

Chlorine (.0217)

46

108

4o

120

AROCLOR 1254

Usages ~ Lbs./100 1bs. product Material Balance
Theory

Material Balance Usages Lbs./100 1lbs.

49.8 46 Finished Product
5 Filter Cake
2.8 st111 Bottoms

0.% ‘Off-Gas HC1

.117.5 5 Finished Product
Filter Cake

05 Vacuum Jet

8 Still Bottoms

.95 Alr-HCl Mixture

7

Off-Gas HC1

AROCLOR 1260

434 4o Finished Product
0.9 Filter Cake
2.0

Still Bottoms

0:2 Off-Gas HCl

128.8 60 Finished Product
0.5 Filter Cake
0.05 vacuum Jet
4.8 still Bottoms
0.95 Air-HC1 Mixture

62.50 Off-Gas HC1
128780
COMPANY
CONFIDENTIAL

TRAN 009286
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pept. 246 - Process Description 42

LROCLOR
APPENDIX H ATMOSPHERIC DISCHARGE - WASTE DISPOSAL

-Lbs. per C Lbs. Total Lbs./¥Yr. based
Discharge to Atmosphere of Aroclor Produced on Prod. Rate 28, 6Mim
1. HCl fumes from blow tanks 0.01 L2000,

2. HCl fumes from other tanks
vented to atmosphere 0.01 2,000

3. Chlorine gas from chlorinator
vented to blow tank Unltnnim Unknown

4§, Aroclor & Biphenyl vapors
of tanks vented to atmosphere  Unknown + Unknown

Discharge to Sewers

1. HC1 from chlorinators 2.5% 500,000%*
2. Clp from chlorinators 2.0%# 30, 000#

Discharge to Waste Disposal

1. Montar 0.,0176% 5, 000%
2. Aroclor 0,33% 95, 000%
Y*Estjmated
'COMPANY
CONFIDENTIAL

TRAN 009287
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Dept 246 - Process Description Y3,

AROCLOR
APPENDIX 1 PROCESS CONTROL
Sampling Reason for #its Norma 1 Mcthod
Point Frequency Sample .- - Range Numbe -
Chlorinators 2-3 times Specific Gravity .011
per batch
Blend Tanks 3 times Color (APHA) o 50-150 Max. 10,084
each day Sp.ar. at 25/15.5 C. .011 10,114
Acidity (mg. KOH/g.g .014 Max. 10,087
#Molsture (Hg0) (PPM 35 PPM Max. 10,620
#Refractive Index at
25°cC. .0020 10,125
#Inorganic (free)Chlorides .O5PPM
Max. T-2092
#Dielectric Constant .20 11,608
#Resistivity (500 VDC at ,
100°c. 500,Min. 11,607
0.1" GAP as ohm-cm X 109
#Hydrolysis Stability 1.0 PPM
Test (as Chlorides) Max.’ T-2087
#tMonsanto Stability Test 0.5 PPM
(As Chlorides) Max. 11,503
#iSulfates None 12,169
**Diglectric Strength at
25 ’C. 35 KV Min, 11,60%
##Viscosity at 100°F. (SuS) 10 10,086
###Thermal Chemical Chlorid- 0.75 PPM
es Max. 12,122
Storage Tank Every 1l=2 Same as blend tanks
Composite days
Tank Cars & Every Load Same as blend tanks
Traillers

#Tepts made on electrical grade Aroclors only.
##Tegls made on request only.
###Special customer test.

#it#i¥Maximum range for all Aroclors including electrical and non-electrical
grades. :

COMPANY TRAN 009288
CONFIDENTIAL RA
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AROCLOR
APPENDIX J 'SAFETY & TOXICITY DATA

Sufety Equlipment

The following is a list of safety equipment (personal and departmental)
required in department 246,

1. Flre extinguishers:
A. Dry Chemical (3) - Southwest corner Bldg. CR - Main Floor.

- West wall at top of stairs of Second Floor.

B. Carbon Dioxide Snow - Southwest corner of Bldg. CR, ground level.
" 2. Chlorine GQas Masks (4) - Southwest corner, second floor

- Control room, second floor

~- East side, outside control room

- Wall, Southwest corner of sprinkler house,
main floor.

3. Scott Alr Masks - West of Lean-To
Safety Showers (2) - Southeast corner of Bldg. CR, ground level.
- Southeast corner of Bldg. CR, 2nd Floor,
5. Davis Vapotester
6. Eye Baths
7. Sprinkler System

Safety Precautions

The folliwin% are safety precautions followed in the operation of
department 246,

1. Safety Equipment of Employee
Each employee has the [ollowing safety equipment: (1) Hard hat
2) Safety glasses (3) Goggles (4) Rubber and canvas gloves
5) Rubber overshoes. Special equipment may be issued as
necessary for performing a particular Jjob in a safe manner.

COMPANY
CONFIDENTIAL
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AROCLOR

APPENDIX J SAFETY & TOXICITY DATA (Cont'd.)

Safety Precautlons (Cont'd.).

2. Sampling of Crude Aroclor
Thie samples ol Aroclor taken during the chlorina.ion reaction are
hot (17000.). Precaution must be taken to avoid skin contact of
samples and inhalation of liydrogen Chloride, Chlorine and Aroclor
vapors.

>. PFires
Fires may result from the ignition of leaking gas, Xylene, Diphenyl,
rags, paper, wood, etc, Automatic fire extinguishers and sprinklers
have been installed to combat fires.

Explosions

~ Explosions may be cauged from accumulated pockets of natural gas
or a rapid burning of Diphenyl in a closed container such as a
Chlorinator. Chlorinators are equipped with a 10" diameter
pressure rellef line with a rupture disc made to burst at 22 psi
in case Diphenyl within the Chlorinator ignites.

5. Toxlicit
ToxIcIty does not present a serious problem., However, a complete
dally change of clean clothes is supplied to each person and time
is allotted at the end of each shift to take a bath, Instructions
are also issued to avoid actual skin contact with Biphenyl and
Aroclor as much as possible and to wash hands and face before
eating.

6. Miscellaneous
There are many accidents that can occur that may be classified as
health and safety hazards. These acclidents may result from such
things as broken process lines, acid leaks, steam leaks, etc.

The worst inherent hazards are as follows:

Free Chlorine from ruptured line or maJjor leak,
HCl Gas from ruptured line or major leak,

. Dropping bottoms from stills.

. Hot Aroclor & Diphenyl,

L2\ N =

Safety Record

The last lost-time injury in Dept. 246 was January 28, 1948. The
frequency of minor injuries 1s low, around one per month.

Toxicity: This material is & liquid under normal conditions and has a
dlum %oxicity range for liquid ingzstion and high toxicity for vapor
inhalation. The maximum allowable concentration (M.A.C.) is 1 mg/cublc

meter,

Fire Hazard: There is no fire hazard under normal conditions. Aroclor
mixes (Xylene, Toluene, Butyl Acetate, etc.) may burn and explose at high
temperatures when exposed to flames.

~ COMPANY
CONFIDENTIAL TRAN 009290
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AROCLOR
APPENDIX J o SAFETY & TOXICITY DATA (Cont'd.)

Other Hazards: This material can cause dermatitis, systemic poisoning
from the [umes, and yellow atrophy of the liver. There are skin, mucous
membranes and eye hazards encountered in handling this material.

Treatment and Antidotes: Call a physician and remove patient from fumes.

Storage and Handling: Protect the skin, lungs, and eyes by wearing
approved protectlive clothing, respirator, and goggles. People who handle
this material at elevated temperatures should have medical supervision,
und the air should be sampled to insure compliance with M,A.C. There are
no special storage restrictions under normal conditions except store in a
ventilated area.

Shipping: There are no special shipping restrictions.

FERRIC CHLORIDE (FeCl,)

Toxicity: This material is & solid under normal conditions and is non-
toxIc or has a rating as low.

Fire Hazard: There is no fire hazard under normal conditions, but 1t
will emIt toxic fumes at high temperatures.

Other Hazards: Some people are allerglic to this material and may develop
skin rash, and there 1s an eye hazard.

Treatment and Antidotes: Call a physician.

Storagce and Handling: Protect the s«in with approved protective clothing,
avold the breathlng of FeCls dust, weur approved respirator with adequate
carlridge, and protect the cyco wiln approved goggles. Tnere are no
storuge regulations.

Shilpping: There are no shipping restrictions.

DIPHENYL (C6H506H5)

Toxlcity: This materlal is a solid at normal conditions and 1s medium
ToxJc. The M,A.C, of vapor 1s 2 mg/cubic meter of air. If ingested,

the lethal uovsce 1s 2.4 g/Kg ol body weight. The fumes are not dangerously
deadly, butrthey are polsonous over & prolonged time.

Flre Hazard: Diphenyl is very flammable and willl burn when exposed to
hecat or Tlame or oxidizing materials.

Other Hazards: Diphenyl is not too corrosive to skin, but it will affect

the eyes.
COMPANY
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Dept. 246 - Process Description 47,

AROCLOR |
APPENDIX J . SAFETY & TOXICITY DATA (Cont'd.)
DIPHENYL (CgHgCgHs) (Cont'd.)

Treatment and intluotes: Wash eyes with water and get the patient to
Tresh air. Try o et patlent to vomic, and call a physician.

Storage and Handling: This material can be stored in steel contailners
away {rom I'ire hazards and oxldizing agents. Wear sultable clothes and
approved goggles when handling diphenyl.

Shipping: Ship in cars or other sultable containers with a red warning
]aBeg o% flammabllity,

XYLENE (CéHu (CHs)z

Toxicity: This material is a liquid under normal conditions and 1s very
oxlc¢ In liquid or gaseous form, but it 1s less toxlc than toluene. The
M.A.C., 1s 200 ppm.

Fire Hazard: This material 1s very flammable and the limiting explosive
concentration is 1-5.3% by volume in air. It will also react with
oxidizing agents.

Other Hazards: This material willl cause necrosis if encugh is inhaled,
and 1s hazardous to eyes, mucous membranes, and the skin.

Treatment and Antidotes: Q@et patient to fresh air, and call a physiclan,
I Injested, get patlent to vomit. Wash eyes and skin with water,

Storage and Handling: This material should be stored in a cool well-
vent]llated area away from fire hazards or strong oxidizing agents, The
material for storage can be steel cars or tanks. Wear approved
protective clothing, resplraor, and goggles.

Shipping: Ship in containers of steel or appropriate material with a
red ?aSeI.

TRICHLOROBENZENE :

Toxicity: This material is a solid al room temperature and the vapors
are qu.te toxic. The solid is polson if 1lngested. The M.,A.C. is 50 ppm.

Fire Hazard: This solid is flgmmable but is listed only as a moderate
Tlire hazard. Will burn at 420°C. or above.

Other Hazards: This material will affect the liver. eyes, and mucous
membranes.

Treatment and Antidotes: Wash eyes‘with water, and get patient to fresh
alr. Call a physicTlan. :

~ COMPANY TRAN 009292
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Dept. 246 - Process Description 48,
AROCIOR
APPENDIX J ‘ SAFETY & TOXICITY DATA (Cont'd.)

TRICHIOROBENZENE (Cont'd.)

Storuge and Handling: Store this material in cool, well-ventilatedq
area away Jrom hazards anu oxidlizing agents. Wear protective clothing,
chemlical safe goggles and approved respirator.

Shipping: Ship 1n steel containers llke cars on tanks with red label.

TETRA-TRI~CHLOROBENZENE

Toxicity: This material is a solid at normal temperatures and is medium
toxic. The M.A.C. of vapor is 50-75 ppm.

Fire Hazard: This material is not a very great fire hazard, but 1t will
burn at high temperatures and will decompose and emit chlorine.

Other Hazards: This material will affect the eyes, skin, and mucous
membranes. .

Treatment and Handling: Wash eyes and skin with water and get patient
¥o resh alr., C(Call a physiclan,

Storage and Handling: Store this material in a cool place away from fire
hazards and strong oxidizing agents. This material can be stored in steel
cars, tanks, or etc. Wear protective clothing, approved respirator, and
chemical safe goggles when handling this material.

Shipping: Ship this material in containers marked with a red label.

LIME Ca (OH)e

Toxicity: Lime is not dangerously toxic, and it is regarded as more of
8 nulsance. This material is a solid or slurry.

Fire Hazard: This material is not flammable.

Other Hazards: Lime is very hazardous to the eyes. It will burn the skin
also, and the dust will affect the mucous membranes.

Treatment and Antidotes: Flood eyes and skin with large quantities of
water. 1T 1ime 1s Ingested, get patient to vomit and call physician.

Storage and Handling: Lime can be stored in steel containers, and people
should wear protective clothing, respirators, and rubber or chemical safe
goggles when handling lime.

Shipping: There are no special restrictions for shipping, but the
conEaIners should have a white label, a caustic warning.

a COMPANY TRAN 009293
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Dept. 246 - Process Description b,

AROCLOR ,
APPENDIX J SAFETY & TOXICITY DATA (Cont'd.)

ATTAPULGUS EARTH:

Toxicity: This earth is not toxic in general.

Fire Hazard; Thére is no fire hazard.

Other Hazards: Attapulgus earth can create a dust hazard similar to
other dusts that contain silica.

Treatment and Antidotes: Consult a physlclan.

Storage and Handling: Attapulsug earth presents no speclal storage
problem and should be handled by persons wearing an approved respirator.

Shipping: There are no special restrictions on shipping,

HYDROGEN CHLORIDE (HC1)

Toxicity: This material 1s a gas under normal conditions and is very
toxIc. The M,A.C, is 5-10 ppm and a concentration of 1500-2000 ppm would
be fatal to humans in a few minutes.

Fire Hazard: There is no fire hazard under normal conditions, but wet
gas reacts with some metals to form hazardous hydrogen.

Other Hazards: This material is hazardous to teeth, skin, eyes, and
mucous membranes. )

Treatment and Ahtidotes: wash profusely with water, if injested, eat chalk,
magnesium hydroxIde, egg whites, and milk, and also adminlster oxygen.
Call a physician.

Storage and Handling: This material should be stored in a cool, well
ventTlated area away from oxidizing agents. This material can be stored
in rubber lined, glass, or tantalum vessels. People handling this
material should wear suitable clothing like rubber aprons, shoes, and
gloves. Also rubber goggles or chemical safe grades and approved pack
or canister gas masks.

Shigging: Shipping containers must have a white warning label and a
non-llammable label. Ship in appropriate containers such as rail car
or carboy. .

CHLORINE (Clg)
Toxicity: This material is a gas under normal conditions and 1ls very

Toxic. The M.A.C. 48 .35 to 2 ppm. A concentration of 1000 ppm would
be rapidly fatal. Least concentration with detectable odor is 3.5 ppm

F- COMPANY TRAN 009294
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Dept. 246 - Process Description 50,

AROCLOR
APPENDIX J . “SAFETY & TOXICITY DATA (Cont'd.)

CHLORINE (Clz) (Cont'd.)

Fire Hazard: There 18 no fire hazard under normal conditions, but there
38 an expiosion hazard if chlorine is mixed with a strong reducing agent
such as hydrogen or hydrocarbons at high temperature,

Other Hazards: This material causes eye, skin, and mucous membrane
Irrltation.

Treatment and Antidotes: ‘The patimnt should be given oxygen immedlately
and treated lor shock. Call a physician.

Storage and Handling: This material should be stored in a ventilated

and cool place away jrom fire hazards. When handling, wear a gas mask
or approved respirator, clothlng and rubber or chemical safe goggles.

In strong chlorine concentrations, wear canlster gas masks, Scott air

pack, or oxygen breathing apparatus.

Shjgging: The shipping containers must have a green gas label and a
non-I'Ilammable label on. Shilp in steel cars or oylinders.
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Dept. 246 - Process Description 51,
AROCLOR
APPENDIX K o BACK GROUND INFORMATION

The manufacture of Aroclors was developed quite by chance. The Indian
Refining Company, in the latter part of 1926, approached the Swann Chemical
Company located in Anniston, Alabama, regarding the production of Biphenyl
which the Indian Refining Company wanted to use as a heat transfer medium.
The Swann Chemical Company agreed to produce Biphenyl, but first a process
had to be developed.

Two years later, in 1928, a pilot plant for producing Biphenyl became
operative. However, in the meantime, the Indian Refining Company dropped
all interest in Biphenyl. 8Since & process had been developed for
manufacturing Blphenyl, the Swann Chemical Company started looking for
other outlets for this material. The simplest outlet was in the form of
Chlorinated Biphenyls which were produced in the laboratory in 1929.

The Chlorlinated Biphenyls produced exhibited good electrical properties.
This was reported to the (General Electric Company who immediately became
interested in the product which ultimately developed into large scale
consumption in electrical transformers and capacitors,

The trade name "Aroclors" was adopted for the Chlorinated Biphenyl
products. The properties of Aroclors vary from mobile oily liquids to
fine white crystals and hard transparent resins. The excellent electrical
properties, f{ire resistance and inertness of the Aroclors make them useful
for many applications.

Plant equipment was installed to produce Aroclors at a rate of 3000 pounds
per day or 1 million pounds per year. In the following years, this
production rate was insufficient to meet the increased sales requirements.

The Swann Chemical Company was purchased by the Monsanto Company in 1935.
This purchase gave Monsanto access to the patent rights for the production
of Aroclors.

Production Capacity needed to be expanded, and since Monsanto had a
Chlorine Plant at Plant"B" (now called the W. G. Krummrich Plant), the
Aroclor production was transferred from the Anniston Plant to the
Monsanto, Illinols Plant, where operations at an increased productive
capacity started in September, 1936.

By 1940, the Krummrich Plant production capacity was inadequate, and in
1941, a similar preduction unit was installed in the Anniston Plant.

" COMPANY
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Monsunto Company
Monsanto, Illlinois
SAFETY REVIEW COMMITTEE
Accepted by production Original slgned by:
"WBJ CWR___2-19-64
ODG  2-20-64

HBP 2-10-61

January 17, 1964
Messrs:
P. E. Helsler - WQGK K. L. McHugh - Org. Res.

E. E. Martin - WGK Process Holders
R. W. Bucknell - Org. Res.

TENTATIVE AMENDMENT NO. "A"

TITLE:

Aroclor Standard Manufacturing Process of Dec 17, 1962
811.01 - B11 o7

OBJECTIVE:

Increase amount of Ferrie¢ Chloride Catalyst added to the Biphenyl in
Dept. 246, Aroclor.

PRESENT PRACTICE:

Presently 1 1b. of ferric chloride is added to the biphenyl charge tank

to 4000 1bs. of biphenyl. It is suggested that this amount be increased to
2 1bs. of ferric chloride per 4000 1bs. charge of biphenyl added to the
charge tank. It has been shown in the St. Louis Research Reports Nos.

1640 and 2072 that a minimum level of Fe Cls catalyst is 0.03% to

produce stable Aroclors.

Aroclors manufactured at the W @G. Krummrich plant do not meet specs.
by as comfortable a margin as Anniston's Aroclors do. If we are to
retain our customers for electrical-grade Aroclors at W.,G.K., the
quality must be improved. Safety will not be affected in any way.
This will be a permanent procedure change.

"W. B, Johnson
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Tentative Amendment No. "A" (Cont'd.)

APPROVAL: ' DATE:.

original signed by:

2[}1[9&
P. E. Heis?er - ﬁGK Date

E. E. Martin 2/11/6M4
E. E. MartIn - WaK Date

D. B. Hosmer ‘ 2/14/64
D. B, Hogmer - G. O. Date

2/19/64
R. W. EucEnef? - 3. F. Q. Date

P
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DISTRIBUTION LIST:

1. H. L. Minckler/R. S. Wobus - Gen. Offices
2 R- E. Soden - WGK '
3 T. W. Dalton - WGK
4 J. R. Kellogg - WGK
5-6. St. Louis Research
g Vital Records Center
WAX Standards Department
9. WGK Technical Services
10. Vault Copy
11. England
12. England
1314, Anniston - R. @ Moody
1516. Extra

May 9, 1963
TENTATIVE AMENDMENT NO, A
PROCESS DESCRIPTION FOR THE MANUFACTURE OF AROCLOR IN DEPT. 246

OF DECEMBER 17, 19062 - W. G. KRUMMRICH PLANT, MONSANTO, ILLINOIS
SUB-TITLE: Preparation of Aroclor 1232 by the direct

chlorination process common to Aroclor 1242,
1248, 1254, 1260 and 1262.

PRESENT PROCESS: Aroclors are the reaction products formed by the
chiorination ol diphenyl in the presence of iron chloride catalyst.

The crude Aroclor, produced in the chlorinator, is air blown, distilled
over calcium oxide treated with Attapulgus earth, filtered, and
transferred to storage

PROPOSED CHANGE: Amend the exlisting manufacturing process to include
the proaouction of Aroclor 1232, which contains high percentages of
dich)orobighenyl, to be used in the large scale preparation of MCS 177,
a 700°-800°F. heat transfer fluid.

Aroclor 1232 is prepared by the direct chlor&nation of diphenyl to
a specific gravity of 1.232 to 1.236 at b59/15.5°C. in the presence of
iron chloride catalyst. The crude Aroclor 1232 is air blown, and
distilled over calcium oxide prior to transfer of the product into
storage containers at 50° to BO°C. 1Insoluble isomers, present in this
special Aroclor 1232, slowly separates out of solution upon prolonged
standing at room temperatures and are very difficult to redissolve.
Since this product is a starting material for the MCS 177 process, the
Attapulgus treatment and final filtration are optional but not necessary.

o arid
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This speclal Aroclor 1232 cannot be back-blended if the finlshed
product is off on its prescribed chlorine specifications The
Incorporatl ion of excess monochlorobiphenyls into the product will
increase the volatlility of the MCS 177 and the addition of trichloro-
viphenyls will drastically raise the pour point of the finished heat
transfer fluid. Abnormal compositions of this Aroclor 1232 are
readlly detectable by gas-liquid chromatographic analyses.

Approval is requested to demonstrate this change as a source of

the necessary starting material for Monsanto's candidate, in the
lucrative field of high temperature heat transfer applications.

ORIGINAL SIGNED BY:

Written by J. D. Sulllvan
J. D. Sulllivan

Date 5/9/63

Approved By:
Orlginal signed by

W. R. Richard W. R. Richard
P. E, Helsler P. E. Helsler
E. E. Martin E. E. Martin

Safety Review Committee:
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1. R, S. Wobus 8. England

2. C. Barbre 9, P. G Marsh
3., T H. Becker 10. Plant B

4, J, Soffranko 11. Plant B

5. 8t. L. Res. Lib. : 12. Plant B

6. St. L. Res. Lib, 4 13. H. L. Hubbard
Y. Plant B 14, J. Mitoray

January 23%, 1051
TENTATIVE AMENDMENT
AROCLOR PROCESS

Dept. 246, Plant B

This amendment provides for the addition of anhydrous FeCls, 0.3% by
weight of biphenyl, to the chlorinator as fortifying catalyst for the
production of Aroclor 1160

This change in process operation is a result of a complaint submitted
because of the presence of green color in Aroclor 1260. Research work
has indicated a trend toward improved color when anhydrous FeClas is
used either alone or in combinatinn with plant steel catalyst. To
cite an example, using 5% by weight plant steel catalyst, an untreated
Aroclor 1260 was prepared in the laboratory having a color of 56%
Transmission (Fieher Electrophotometer, filter 425B), whereas from a
batch in which the same catalyst plus O 3% by weight anhydrous FeCla
was employed, an Aroclor 1260 of 72% Transmission was obtained,
Extensive analyses of the Aroclor 1260, which was prepared using plant
steel in conjunction with 0.3% by weight anhydrous FeCls, did not
indlicéte any abnormalities or deviations from usual quallty material,
A complete summaty of the Research work is presented in a memorandum
to Dr. R. M. Hitchens, January 24, 1951,

1t 1s proposed to condut a plant demonstration which will comprise
the production of three to four chlorination batches of Aroclor 1160
using 0.3% by welight of the biphenyl charge as anhydrous FeClj.
Depending on the outcome of this plant trial, that 1is, if a color
improvement is observed and a normal quality product is retained, a
run of longer duration will be planned to study further the effect

of anhydrous FeCls catalyst on the color of Aroclor 1260. This may
include variations 1in the amount of FeCls charged to the chlorinator.

original signed by:  J. P. Mitoray
J P Mitoray

In

January 24 1951 P COMPANY
APPROVED : CONFIDENTIAL

oOoriginal signed by:

. u ar atve 4 . elinkKau ate
T, ”l palton 142565% 'g, B%rbre ' 6/25/51
. W alton ate . Barbre Date

. osmer 26/51 paul g. Marsh ;/26(%1
. ., Hosmer ate P. G. Marsh ' ate
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Distribution:

Dr, 0. J. Weinkauff -~ Research
R. S. Wobus - Roberts Bldg.
T. M, patrick - Research

SAFETY REVIEW COMMITTEE
original signed by:
T MP

10+8.57
B.E.H 10-3-57
RHM, 10-9-57

September 27, 1957

T. W. Dalton - WGK
J R. Kellogg -~ WGK
Process Holders

A. M, Ellenburg - Research

TENTATIVE AMENDMENT NO, B
Title:
Aroclor - Standard Manufacturing Process

Objective:

This amendment covers changes in the chlorination step of the Aroclor
process; in particular, it suggests that the batch of biphenyl be circulated
in the chlorinator during the entire period of chlorination, and that a
temperature of 130-150°C., be maintained during the whole chlorination

Previous Practice:

In the Manufactur.ung Process, no definite temperature is described for the
start of the Chlorination. For the biphenyl measuring tank a temperature of
at least 8300., is recommended and as a "finishing temperature" a range

of 120-135°¢C is dgscribed for Aroclor 1242 and 1248, a "finishing temp-
erature" of 120-150°C., for Aroclor 1254, 1260 and 1262,

The circulation of each batch in the chlorinator is started after the first
four (4) hours of the chlorination (approximately half of the total
chlorination time of Aroclor 1242).

Proposed Amendment :

The biphenyl charge will be heated to at least 115-12000., in the measurlng
tank. After charging the chlorinator, circulation will be started before
the chlorine feed is begun to allow distribution of the ferric chloride
catalyst,

The temperature of the chlorinator should be brought up to 1)0°C., in a
minimum time usually 20 to 30 minutes after the chlorine introduction

The chlorination of biphenyl to all liquid Aroclors should be carried out
at a reaction temperature of 1350-150°C.

j COMPANY
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Tentative Amendment No. B -2= September 27, 1957

Proposed Amendment (Cont'd.)

NOTE: 1In order to mechanically reduce loeses due to sublimation and en-

T trainment, it 1s suggested that the circulating line introducing the
charge into the top of the chlorination be extended to the surface
level of the biphenyl charge. This will prevent the reaction mix-
ture from being sprayed into the exit gas stream and should elil
minate some entrainment,

Justification:

laboratory experiments and actual plant runs have indicated that catalyst
concentration and reaction temperature are imperative for the production
of an end product of good quality. (Final Report No. 1640, Octover 22,
1956 by H Merten, Progess Report No. 5; Job No 3428 Code IND FL,

of August, 1957 by H Merten and A. M, Ellsnburg.

Clrculating each blphenyl batch from the beginning of the chlorination

should facilitate the production of a more uniform material, since a better
contact of the biphenyl charge with the catalyst at the start of each chlori-
nation is made possible. The catalyst will be distributed more evenly and
hot spots will be eliminated.

The production of inferior Aroclor caused by too low a chlorination temp-
erature of deficient catalyst distribution would be avoided by changing
the present Manufacturing Process according to this amendment.

In addition to the data obtained by laboratory experiments (described
above) the following Table I illustrates the effect of temperature changes
on the quality of the end product of actual plant runs (shown by stability
chloride values). Table II indicates the improvement in the stability of
different Aroclors produced by circulation of the batches during the whole
chlorination period compared to runs carried out with patch circulation
after the lapse of a four-hour chlorination period.

TABLE I
Batch Temperature Stability Chloride
No. Low _ High ppm./16 hrs.
319 g4 116 0.80
320 110 129 0.74
321 133 145 0.49

COMPANY
CONFIDENTIAL

TRAN 009303

'HARTOLDMON0010577



Tentative Amendment No. B -3~ September 27, 1957

TABLE 11
Aroclor Stability Chloride
Circulation No. Lot No. ppm./16 hrs.
after 4 hours . 1254 T-631 .85
after 4 hours 1254 T-632 .89
entire period 1254 T-635 .45
entire period 1254 T-636 .45
after 4 hours 1260 T-1044 .52
after 4 hours 1260 T-1045 .57
entire period 1260 T-1048 .39
entire period 1260 T-1049 : R

Precautions:

No increased toxicity or safety hazards will result from this process change

Extent of Demonstrations:

It 18 suggested that this amendment be incorporated in the standard
Manufacturing Process as soon as possible.

Original signed by: H. L. Merten

H. L. Merten
Research Department

In
Approved:
Ooriginal signed by
J. R. Kellogg A. M. Ellenburg
J. R. Rellogg : A. M. Ellenburg
T. W. Dalton T M. Patrick, Jr.
T. W Dalton ~T. M. patrick
o
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Safety Review Committee

, ORIGINAL SIGNED BY:
H. L. Hubbard 3/18,57

R. H. M, 3/18/57

R. E. Howard 3/18/57

March 13, 1857

Distribution:

Dr. 0. J. Weinkauff{ - Research T. W Dalton - WGK
R. S. Wobus - Roberts Bildg. J. R. Kellogg - WGK
H. L. Hubbard - Research Process Holders

A. M. Ellenburg - Research

Tentative Amendment No. A

Title:
Aroclor - Standard Manufacturing Process for Department 246,
W. G. Krummrich - Revised 3/15/55 = G. N. Schwartz.

Objective:
This amendment covers process changes in the chlorination step of
the Aroclor Process, Section V Part B, concerning the Catalyst.

Present Practice;: '

The biphenyl charge 1s dropped by gravity to the #1 2, 3, 4 or 5
chlorinators. The chlorinators are constructed of steel and are 3

feet in diameter x 16 feet 1n height. For catalysl, they contaln an

8 rfoot bed of coarse steel tumings which have been burned free of

01l and moisture over an open gas flame prior to their introduction
into the chlorinator. Additional catalys. is added to the chlorinators
as required. Normally, this is not necessary more than once a year.

Proposed Amendment: .

In addition to the present catalyst source, each chlorinator batch of
5600 or 4000 pounds of biphenyl will be charged with 2 pounds of an-
hydrous ferric chloride before the chlorlnation begins.

Justification:

Experience has shown that various degrees of unstable Aroclor can result
at times from the present method of supplying catalyst to the chlorination
step. The use of FeCls has been investigated and found to give a very
stable product when used in the suggested purportion

The complaints from Qeneral Electric Company on Aroclor 1242 re-
garding the instability of certa n material produced in July and August,
1956, make it mandatory that we maintain our Aroclor quality at its
maximum at all times.

COMPANY
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March 13 1957 -2~ Tentative Amendment No.A

Precautions: , '

No increased toxicity or safety hazard will result from this process
change. Ferric chloride is highly hygroscoplc and 1s acidic 1n nature,
therefore care should be tanke to prevent contact with skin or clothing.

Extent of Demonstration:

The process change has been demonstrated at Annlston. This amendment
will be & permanent change and should be incorporated in the next
revision of the manufacturing process.

A. M. Ellenburg
Organic Research
Group Leader

Approved:

Original signed by:
J. R. Kellogg A. M. Ellenburg
J. R. Kellogg A. M. Ellenburg
T. W. Dalton F. B. Zlienty 5-19-57
T. W. Dalton T. M. Patrick

for 7. M. Patrick

ln
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Monsanto, Illinols - CC: C. M. Edelblut - Anniston
J. Clegorn ~ Anniston
Safety Review Committee
Ooriginal gigned by

T,M,P, 6-12-59

June 8, 1959
R E.H (=-12-59

R, H, M, 6-15-59

Messrs,

T. W. Dalton

T. M. Patrick - Research
n. M. Ellenburg - Research

H. S. Scott

Process Holders PROCESS AMENDMENT - AROCLORS
Dept. 240 -~ W,G,K, PLANT

Title

ModITication of chlorination temperatures for Aroclor production
Purpose

To provide chlorination temperature ranges that are more compatible
with plant conditions ‘

01d Procedure
Biphenyl chlorination is performed at temperature range of 130 to 150 C.

Proposed Procedure

Tnit{aT chlorination of Bighenyl may be started at a minimum temperature
of 95°C. provided that 120°C 1is reached within 1/2 hour. Chlorination
may be continued for the next tow hours at a temperature no less than
120 C. Completion of the batch will then be controlled between 130 and
150°¢C.

Reason and Justification

Normal Blphenyl storage 1s maintained at approximately 95 C. to keep
-gafely below the flash point, Therefore to adherg strictly to the

process would require heating of the batch to 130~C. before chlorination.
This results in production delays and increased Biphenyl pluggage in
chlorinator off gas lines. Based on plant experience most chlorinators
are recharged while still hot from the preceeding bateh; this normally
yeilds a starting temperature in the range of 120°¢. However, occasionally
delays cause charging to a cooler chlorinator where the net temperature
may approach 95°C. This proposal would allow chlorination to start
immediately under these conditions The batch temperature would then rise
rapidly from its own heat with water being applied later to 1line

out the temperature somewhere slightly above 120°C. A lower temperature
range 120 to 130°C. is needed for the first two hours to reduce Biphenyl
carry-over into the off gas lines.
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This proposed process ammendment has tAentative approval from Research.

J. R. Kellogg

in
original Slgned by:

T. W. Dalton J. R. Kellogg
T. W, Dalton J. R Kellogg
A+ M. Ellenburg T. M. Patrick t-12-59
A. M. Ellenburg T. M Patrick
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Dept. 246 - Process Description 52,

AROCIOR _
APPENDIX L A - TIME CYCLE

The design capacity of the department is 1,700,000 (2,400,000 after August,
1964) pounds per month, or 20,400,000 pounds per year,

Figure 1 of this section illustrates the flow pattern of the Aroclor
process and lists the approximate time needed to complete each process
step. The time table for the Aroclor process 18 summorized below:

Equivalent pounds

Operation Time (hours) of Finished Product
Charge Chlorinator .25
Chlorination 1242 ' 8.70 6330
1248 9.20 7200
1254 11.10 8040
1260 12.30 0100
Transfer to blow tanks .25
Aeration 2.00
Distillation 1242 1.75
1248 1.75
1254 1.75
1260 1.75
Blending 2.00
Filtering 2.00
Droppling to Storage 2.00

The time required to make completed batches of the various Aroclors are
tabulated below:

Aroclor Batch Time (hrs.)
1252 18 95
1248 19.45
1254 21.35
1260 22.55

Process operations including filter press cleaning, sampling, etc. are
independent of the batch completion time cycle because production time
is not lost.
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Dept, 246 - Process Description

AROC1OR

APPENDIX M

QUALITY CONSIDERATIONS

The Aroclor compounds are among the most versatile chemically-made
materials in industry, Aroclors are useful in many ways because of
their outstanding inertness,

Aroclors are used alone for particular physical jobs such as insulating,
heat transfer, sealants, and expansion media; and they are used as com-
ponents or extendors in elastomers, adhesives, paints, lacquers, var-
nishes, pigments and waxes,

Aroclors must be highly pure, with dependably minimal traces of electro-
lytes for use in electrical applications, Electrical grade Aroclors must
pass numerous stringent specifications, The following tests determine.
Aroclor quality:

Hydrolysis stability Measure of chemically unstable chlorine
compounds,

Munch or Monsanto Measure of thermally unstable chlorine

( Stability Test compounds at elevated temperatures,

Thermal Chemical . Developed by the General Electric Co,

Chloride to measure chemically and thermally
unstable chlorine compounds,

Resistivity Measure of insulative properties.

Power Factor Measures power loss due to current

through a capacitor,

Dielectric Constant Measures the capacitance of a standard
: such as air compared to the capacitances
of Aroclor,

Specific Gravity, . = - Measures of chlorination level,
refractive index :

The stability and electrical properties of electrical-grade Aroclors are
paramount in quality considerations, The chlorination step of the process
is most critical because many properties of the final product are deter-
mined by the properties of the crude Aroclor, Conditions in the chlorinator
needed for a good quality product are:

1, Chlorination Temperature - The chlorination temperature must be
greater than:120°C, at the beginning of the chlorination reaction to
{ produce stable Aroclors., Results of research tests indicate that
product stability is better as the initial chlorination temperature is
increased,
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Department 246 - Process Description

AROCLDOR

APPENDIX M

QUALITY CONSIDERATIONS

z,

COMPANY
CONFIDENTA

Ferric Chloride Concentration - Reséarch has found that the ferric

chloride concentration must be at least 0, 03% to form stable products.
Research recommends 0, 05% ferric chloride, Lower catalyst ratios
result in increased "addition'" chlorination as opposed to ''substitution"
chlorination, indicated by higher chloride values and lower yields,

The isomeric distribution of the final product is a function of the type
and concentration of the catalyst used in the reaction,

Homogeneous suspension of the catalyst is extremely important,
Good catalyst contact can not be attained without homogeneous sus-
pension, Since ferric chloride does not mix well with biphenyl, the
dry catalyst must not be poured into the chlortnator,

Geometry of Reacting Vessel - The shape of the reactor affects the
circulation and flow pattern of the reactants, It is suspected that the
chlorine gas channels through a void space. in the existing catalyst
basket, This problem is presently being studied,

The reactor must be designed such that circulation of reactants is
rapid and homogeneous and local over-chlorination does not occur,

Cleanliness - The ferric chloride catalyst settles to the bottom of
the chlorinator, Areas of the packed bed become plugged with ferric
chloride and channeling of reactant flow may result,

A steam clean-out of the chlorinatér may be an expedient method to
remove the ferric chloride, This method was tried in the department,
and evidently was successful, Further tests by the laboratory will
verify the effectiveness of a steam clean-out,

Spa rgingc = The sparger controls the gas distribution under the cata-
yst hold-up plate and the size of gas bubbles, It is not known whether
the catalyst basket or sparger or both are the critical factors in
achieving the proper flow of gas through the reactor, It is believed
that the sparger should distribute small bubbles give good gas dis-
tribution throughout the chloxinator. The small bubbles have a greater
surface area per unit volume of gas for mass transfer, and fhis should
increase the reactidn rate, - Co ‘ :

Raw Material Purity - The purity of raw materials can affect the
quality of Aroclors, Sulfates are particularly harmful in the chlorine
gas, It is suspected that sulfates poison the ferric chloride catalyst

~ and Sulfonate:some of the biphenyl, If the ferric chloride catalyst is

poisoned, the effective catalyst concentration is reduced and thus un-
stable aroclors will be produced, The chemistry and mechanism of

catalytic poisoning are not known for certain, Sulfonated biphenyl is
carried-over during distillation and is not removed by earth treating,
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Dept, 246 - Process Descriptipn

AROCLOR

APPENDIX M

QUALITY CONSIDERATIONS

6,

Raw Material Purity (Cont'd,)

Sulfonated biphenyl has ionic properties which lowers the resis-
tivity of the finished product. A Brink Mist Eliminator has been
installed in Dept, 246 to eliminate the chlorine impurities,

Earth Treatment - The factors affecting stability also influence
the electrical properties of Aroclors, An absorbent will be inef-
fective if the Aroclor was not prepared in &8 manner such that a
stable product was formed during the chlorination reaction,

However, research has found that absorbents are very effective
for improvement of electrical properties by removing ferric
chloride and tars carried-over during distillation, provided the
crude Aroclor has good stability,

The absorbent used in Dept, 246 (after distillation) is Attapulgus Earth; . .
the concentration should be 0, 05% for Aroclor 1242 and 0, 1% for other
Aroclors, The earth must be heat treated at 250°C, for a minimum
of 4 hours before addition to the Aroclor. Heat treatment reduces
the moisture and activates the earth,
\
Lime Treatment - It is important that proper amount of lime
(250 pounds per still run) be added to the still to prevent -sublima-
tion of ferric chloride, ‘

The blend tanks, finidhed product tanks, and Aroclor 1242 and 1254
storage tanks are blanketed with nitrogen gas, Nitrogen blanketing
maintains the electrical properties of the Aroclors by preventing
corrosion of the equipment,

In summary, the chlorination step of the process is the most critical,
A good quality Aroclor can not be produced if a stable compound is
not formed during chlorination,

Once a stable compound is formed, other techniques such as use of

lime, absorbents, and nitrogen blanketing are used to maintain and
improve electrical properties,
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ﬁept. 246 - Process Description 56.

AROCLOR
APPENDIX M QUALITY CONSIDERATIONS (Cont'd,)

Absorbents

Numerous absorbents have besen screened in the laboratory at various
contact temperatures for their effect on resistivity of plant untreated
Aroclor 1242,

The most Bétisfactory absorbent pound for improving the resistivity
of Aroclor 1242 was LVM attasorb. Table I of this section liats the
laboratory results of the different absorbents used to treat Aroclor 1242,

Degradation of Aroclors

Degradation of Aroclors, which leads to loss in eleotrical resistivity,
is one of the short comings of using Aroclor as & dlelectric, especially
since only a very minor degradation can cause a serious breakdown in
electrical equipment,

The thermal degradation of fractionated Aroclor has been measured at
250°C. and the amount of Hydrogen Chloride liberated was measured. The
results of these tests are listed in table II of this section.

Aroclor 1242 has been degraded by ultraviolent light, and the decrease
in electrical resistivity with irradiation time was measured. The plot of
resistivity versus time of irradiation (Pigure 1 of this section) resembles
a conductivity versus concentration curve for a weak electrolyte. It is
possible to remove the conducting material brought about by photo-degrad~
ation, and restore the resistivity to its original value by passing the
degraded material over activated alumina. :

Thermal degradation of Aroclors is minor compared to photo chemical
degradation. Thermal treatment causes release of a small amount of
hydrogen Chloride initially, but this evolution ceases after a short time.
Such behavior is attributed to thermal degradation of impurities. 1If
Aroclor is irrodiated, then exposed to a thermal treatment, appreciably
more HCl is liberated.
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Dept. 246 - Process Description 57.
AROCLOR
{
APPENDIX M , QUALITY CONSIDERATIONS (Cont'd.)
TABLE 1

ADSORBENT SCREENING DATA

Volume Resistivity

Adsorbent Contact o at 1000¢,
Adsorbent Pretreatment Temperature °C. ohm-cm. x 10°
LVM Attapulgus ,

Earth None 60 3400

80 2000

100 2800

o 120 2900

LVM Attapulgus Heated at 250 C.= 60 , 4200

Earth 12 hours. 80 6400

100 7200

o 120 6100

LVM Attapulgus Heated at 350 C.- 60 9300

Earth. 12 hours. 80 - 9000

100 ' 6300

o 120 6300

LVM Attapulgus Heated at 350 C.- 60 2400

Earth. 4 hours. 80 5600

100 6000

120 5700

Attasorb - LVM None 60 9700

8o 12,100

100 13,700

120 17,800

Attaclay None 80 10,200

100 5400

120 6000

Activated Alumina None 60 2100

(Alcoa Grade F-3 80 2500

-325 mesh) 100 2800

: 120 3100

Voclay 325 . None 80 5700

(Western 100 3800

Bentonite) 120 o 9700

Panther Creek ‘ None 80 < 6200

(Southern , 100 > = 11,300

Bentonite) 120 25 8100

Filtrol QGrade 1 None 80 <C O 2600

Zzeolex 7 None 8o o, a 7000

(Zeoliteg ‘ s =

Florite 60 mesh None 100 oL 3600
(Activated O - |

{ Bauxite) O , -

' Suprex L-G None 100 O 4500
(Kaolin) o :

Attasorb - LVM Heated 350°C.- 100 " 12,200

: 12 hours.
Attasorb - RVM None 100 yrAN 009315 6,200
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Dept . 246 - Process Description 58,
i AROCLOR
' APPENDIX M QUALITY CONSIDERATIONS (Cont'd.)

TABLE I (Cont'd.)

Volume Resistivit
Adsorbent Ccontact at 100°¢C |

Adsorbent " Pretreatment Temperature °C. ohm-cm. x 10°
Linde Molecular None 60 2100
Sieve Type 4-A

Laminar Alumina None 60 900

(payton)

Note: Resistlvity of Aroclor before treatment « 1 x 109 ohm-cm.
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Dept. 246 - Process Description 59,

AROCLOR
APPENDIX M QUALITY CONSIDERATIONS
TABLE 11
THERMAL DEGRADATION OF AROCLORS AT 25000.
| 6
Aroclor gm. of HCl/gm x 10 Heating Time
1221 3.35 1l hr.
6.73 2 hrs.
11.07 5 hrs.
1232 3.91 1l hr.
6.22 2 nrs.
9.81 5 hrs.
1242 5.96 1l hr
9.58 2 hrs.
13.00 5 hrs.
1248 3.61 1 hr.
5. 44 2 hrs.
8.48 5 hrs.
1254 3.43 1l hr,
3.96 2 hrs.
6.43 5 hrs.
COMPANY
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60.

Dept, 246 - Process Description

AROCLOR

APPENDIX N

MISCELLANEOUS

REFERENCES

1, St, Louis Report No, 2694, Job No, 171-1028, February 15, 1952,

Title: Operation of Aroclor Stills At Increased Pressure For
Increased Rates

Summary: Distillation runs were made at 20 to 30 mm Hg,
The rate of Distillation of 1200 series Aroclors
increases with pressure,

2, St, Louis Report No, 2755, Job No, 2-02-760,01 - 3948-3
March 6, 1961,

Title: Improved Aroclor 1242 Studies

Summary: Studies were carried out to determine the effect of
temperature, chlorine content, and catalyst concen-
tration in chlorinated biphenyl mixtures, 2, 4-dich-
lorobiphenyl is the percursor of the high dielectric
constant, trichlorinated components,

3. St. l.ouis Report No, 2072, Job No, 2-02-750,01-3428,
May 4, 1958, - ‘

Title: Final Report on Aroclor Process Studies,
Summary: Purity of raw materials, catalyst concentration,
reaction temperature and rate of chlorination were
the variables studied with respect to their influence
on the stability of the finished product,
4. St, Louis Report No, 2540, Job No, 171-616, December 28, 1958,

Title: The Effect of Prolonged Heat on the Electrical Properties
of Aroclors,

Summary: Aroclors 1232, 1242, 1248 and 1254 were held at
130°C, The power factor was periodically measured,

5. St. Louis Report No, 2234, Job No. 171-45]1, June 14, 1956,
Title: Evapora.ﬁtion Loss of Aroclors,

Summary: The evaporation loss of Aroclors was dete rmined at
100°C, under static conditions,
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Dept, 246 - Process Description

AROCLOR

APPENDIX N

MISCELLANEOUS

REFERENCES

6.

- 10,

11,

St, Louis Report No, 2790, Job No, 171-1028, July 3, 1952,

Title: Increased Production of Aroclors by More Rapid Rate
of Chlorination,

Summary; Chlorination rate was increased from 400 pounds per
hour to 770 pounds per hour, Aroclors produced at
increased rate was within specifications,

St, Louis Report No, 1842, Job No, 2-02-750,01-3368
July 12, 1957,

Title: Use of Ferric Chloride as Catalyst for Production of
Aroclor 1242,

Summary: The Comparison of stability chloride values revealed
no difference between the product made with iron
turnings as catalyst and ferric chloride as catalyst,

St, Louis Report No, 2096, Job No, 2-02-750,01-3202, June 6, 1958,
Title: Resistivity Improvement of Aroclor 1242,

Summary: Numerous absorbents were screened at various contact
temperatures for their effect on resistivity of plant
untreated Aroclor 1242, Heat activation of Attapulgus
Earth was also studied,

E. E. Martin, OPERATING INSTRUCTIONS FOR DEPT, 246,
W. G. Krummrich Plant, 1961,

E. E, Martin, PROCESS DESCRIPTION FOR MANUFACTURE
OF AROCLORS, 1962, '

E. Mather, PROCESS DESCRIPTION FOR MANUFACTURE
OF AROCLORS, 1955,
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Dept. 246 - Process Description 62,

AROCLOR |
APPENDIX N : MISCELLANEQUS

The following table shows the results of tests which measured the
evaporation losses of the various Aroclors.

Evaporation Rateo

Aroclor gms./cm2/hr./100°C.
Aroclor 1221 .00174

Aroclor 1232 ' .000874

Aroclor 1242 » .000338

Aroclor 1248 .000152

Aroclor 1254 - .000053

Aroclor 1260 .0000088

Aroclor 1262 ,0000132

From the above results, the evaporation rate for Aroclor 1262 is
greater than that of Aroclor 1260. This unexpected result may be
explained by some difference in the conditions of which the two lots
were prepared,

The reaction products in Biphenyl Chlorination differ with the
type of catalyst used. Results of research investigations are listed
below:

Isomer Distribution of Aroclor 1232

catalyst 2 - 0 - 2,8 = ¢e,0- 2,41 = 4,4 tri
Fe Cls 156 7% 15% 6% 38% 1% 9%
Sb Clg 11 0.7 20 3.6 38 18 9
Ti Clg 11 . 0 20 2.2 6 14 7
Sn Clg 24 1 16 2.3 38 18 1.3
COMPANY
CONFIDENTIAL

TRAN 009321

"HARTOLDMONO0010595



Dept 246 - Process Description : 63.

AROCLOR
APPENDIX N | MISCELLANEOUS (Cont'd.)

Some of the typical operating diff culties in department 246 and
possible remedies are given below:

CHLORINATORS
Trouble Cause Remedy
Chlorinators operating Plugged off-gas lines Open lines and sleam
against too much back them out, Dry out lines
pressure. with air before resuming
operation,
Chlorinator slow in l. Low Chlorine pres- 1. Call Chlorine Dept.
picking up gravity ' sure or low chlorine -for more gas
gas concentration 2. Check Biphenyl
2. Wet Biphenyl storage tanks for
moisture.'
BLOW_TANKS
Blow tanks stacking off Operating Chlorinators Close chlorinator vent;
wlth vent open. posslbly reduce air to
blow tanks
STILLS
Not enough vacuum B l. EjJectors not pull- 1, Check Ejectors
ing properly
2. Coke scrubber 2. Drain Coke scrubber

Contains water

36" SPARKLER FRILTER

Foreign material - Dirty filter or Clean & re-paper press
in filtrate samples broken paper
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wos an WORK PROPOSAL ' ORIGMAL To T1b Joe soos

CC a8s8T gwNg SUPT, DESIGH
WGK PLANT TECHNICAL SERVICES V. Brawley

‘ . J. Savage
WIVIATEE BY OATE L. Sprandel

D. E, Harris ‘ &;28-65 R. Spuering

COMPLETED @Y

Wﬁﬁi&g - 89565
roclor. :
— k&R MSOUY soLDgR:

ELIMINATE OBNOXIOUS FUMES AT DRUMMING STATION

BYATEE NY OF PROBLEW AND OBJECTIVE {Jse revoree eolde I necesuery)

There are obnoxious fumes in the drumming area where an operator
must spend long periods of time. These fumes are from cleaning

filters in the area, leaks from pumps, and opening drums of raw
materials.

The obnoxious fumes should be eliminated to provide a suitable
work area.

TSTRIATED SAVING OR OTWER GENEFITS

Elimination of the obnoxious fumes will permit operators to
work in an area without irritation.

BUGESESTED APPROACH, REFERENCER ETC
Provide a vent fan in the roof if it is determined that
this will provide adequate ventilation.

!
€SV ILATED SAVIRES OR PROFITS HEW PIXED CAPITAL

3

cvarvation 10 uas [cowmenTe

ca €. DEB. °

Lt oes. °

WS TR, —

DRAF 118G ——-—25'— ¢

START-UP ‘

: TRAN 055800
ToraL _o} )
vowL , uAN DaYS
AN —¥NG, SV [ otw
L. W. Sprandel
APPROVALS

WRIELC PRBBUCYIOR Mol
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TITLE: WATER POLLUTION: AROCLOR CONTROL

PERBONNEL: M. Pierle (C. P, Buckley)

PRO®LEM:! To determine source and quantity of Arocilor losses to the

sewver,

SUMMARY Aroclor losses are confined to Departments 238, 217, 218,
243, 245, 246, 258, 270, 273, and 275, Department 24i5 is
now hauling 3500-&500 gallons/year of spent aroclor to the
Monsanto landfill. The remaining major source of aroclor
in the sewer is Department 246. From yleld losses it is
estimated that these losses total 40,000 #/yr. to the sewer,
A project with estimated cost of $10,000 is presently being
developed to minimize the Department 246 losses.

Water and mud samples are being taken to determine both the
actual plant losses and the effect of W.G.X.'s outfall on
the aroclor levels in the Mississippl River,

W@ Pl

M. A. Plerle
Technical Services Dept.

Jo DEPOSITION
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91341:4119(1) ' 2= September 22, 1969

BACKGROUND:

The outbreak of adverse publicity toward the use of chlorinated
hydrocarbon insecticides has caused the W.0,K. plant to study the
losses of polychlorinated biphenyl (aroclor) from the plant. Recent
atudies have indicated that PCB materials act similar to the $nsecti-
cides in that they are resistant to biological breakdown in the
environment, and therefore, they tend to concentrate in animals such
as birds or fish. o

The object of this report is to summarize preliminary information:
on the sources and quantities of aroclor material in the ¥W.06.K.
plant effluent,. ‘

DETAILS:

A. Sources

1. Each manufacturing department was surveyed to determine
whether or not aroclor could be present in its effluent.
The use of aroclor is confined to Departments 238, 243,
245, 258, 270, 273, and 275.

2. Aroclor has also been detected in the catch pot systems
in Department 218 and 217. This is contained in the
HCl off-gas from Department 246,

3. The manufacturing department, 246, has aroclor in its
effluent. This is readily visible in the department‘'s
trench severs.

B. Quantity

1. Although aroclor is used in the above stated departments,
only two departments (245, 238) have to completely change
out their system on a routine basis.

Department 245 uses 600 gallons every 1 1/2 - 2 months,
and Department 238 uses about 2,000 gallons/year. Other
department losses are from vapor losses due to tank
breathing and leaks from pump pagking.

2. The amount of aroclor in the HCl off-gas system is believed
to be minor since it is infrequently found in the 217 and
218 catch pots.

3. Based on yield losses, Department 246 losses are estimated
at 40,000#/yr.

°
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91341:4119(1) | =3- September 22, 1969

B.

Quantity (continued)

4,

General

The following sampling program has been developed to
quantify the losses from the W.G.K. plant and to de-
termine the effects in the Mississippi River.

Liquid Samples
l. Plant outfall - one weekly composite sample.
2. One weekly composite sample representing effluent
from Department 246,
Mud Samples
l. Sample from primary treatment plant sludge.
2. 0.5 miles upstream of outfall.
3. 200 feet below outfall.
h, 1.0 miles below outfall.
All of above are taken'once per month.

To date, due to work priority, analytical results are
not available., Samples will continue to be collected,

Control Measures

1.

Dept. 245 - The aroclor which previously had been

sevwered is now being hauled to the Monsanto landfill.
This amounts to a plant reduction of 3600 to 4800 gallons
per year.

Dept. 238 - This material has and will continue to be dis-
posed of at the landfill.

A project is presently being developed for Dept. 246 as
part of a peneral paving project which should minimize
aroclor losses. It involves the construction of settling
chambers in trench sewers which will act as collection
basins for the aroclor. The material will be removed

by elther a steam jet pump or a sump pump 1f it is needed.
The estimated cost for aroclor loss control is $10,000.

COMPANY
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91341:4219(2) -l September 22, 1969

CONCLUSIONS:

1. The major sources of aroclor in the plant effluent
is Department 246.

2. Laboratory results are not yet available to actually
quantify total plant or Department 246 losses.

3. A project to minimize Department 246 losses is being
developed. Estimated cost is $10,000,
FUTURE WORK:
1. Continue supplying samples to the laboratory.
2. Improve monitoring system in Department 246,

3. Report on analytical results when obtained,
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DATE:

SURJECT:
DEPARTMENT:
JUSTIFICATION:

COGT:

EXPERTMENTAL:

SAFETY:

/ba

to Aroclor can cause a condition of chlorance.

n " [7 [ \
la

PR&D WORK PLAN

Bell

. Raupt

. Landwchr
Jessece

Miller
Williams
Arnett

Brown

Howvard

Wright

Savage - G.O.
DeGarmo - Queeny
Richard - G,0.
Hodges - G.O.
Smith - G, O,

April 27, 1970

Aroclor Pollution Study (luv ¢

(0

le

.,( ({‘/,))

~

14
916.07 '

Reduce polychlorinated biphenyi*’
and terphenyl content of plant
waste water.

Estimated per diem PR&D Cost $87
Mandays 10
Total Estimated Cost $870

1. Run adsorption isothierms with the waste water at 10°C aud
subient temperatures utilizing the following absorbents:
a. C&tbon (dif{ferent types)
b. Attepulgus clay
¢. Porocel
d4. Silica
e. Molecular siecve
£. Aroclor 5460
) Target Completion Date 5/8/70
2. The data obtained in the above test will dictate the direcction

of future work. Anothcr work plam will be issued upon cempletion
of this work plan.

The waste water cffluent from the Aroclor department contains mainly
HC1 and Aroclor (i.e., in low concentratious). HCl fuwmes and acid
erc very corrogive to the skin and mucous tissue. Repeated expcsure
Hence, any arca
exposed to the waste water should be washed thoroughly with copious
amounts of water. If exposure is in a critical area as the eyer,
eongult a physician.

(/OZ(J L&'.A/ /@Ma‘on/

.. Ishmeal Ransaw

TRAN 059631

DEPOSITION
EXHIBIT

Y30
)

—~ o -

fids

.qu_

HARTOLDMONO0010604
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Daceaber 7, 1970

J. R. Sav
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Ons very importaont objzetive
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of

J. llzson

H. Bzrgen

Y. llolzonfel
;o f;.u.t.'}"“

a. Jesser

Do l.’ S..:."'I'll -
PotTvo li: 'un e

ot
H

LURTCY

l‘:".*”’s'

cur 01 environ-otal

control progran wes to contirol the letaszs of I'CD 4An
our plants to acihleve & muximun of 50 pr' in Lhe
weote vater eflfluent by 1-1-7T1 end 10 peh by 9-1-T71.

Durin" the month of Seopterder, Nawport rencritel en
averase of 246 ppb.  During Novemboer Auniston ye-
arted 1410 ppb and the Krumaich Plant reported

95 ppb.

Bacause of the scudousnens of the PCB problen this
level of pc’rl‘ormancc ceannot he alloned to contiuue,
I ¢o not rceall that any of the plonts hows bean
sted to achileve t.xe

denied o ra nottrce they reguz
stated objectives.

e do not have the luxury of unliuited tine to ~un
Pat this problea. Yhat do ve necd to reduc: lonsc

quickly?
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION

THE UNITED STATES OF AMERICA,

Plaintiff,

OUTBOARD MARINE CORPORATION

)
)
)
)
vs. ) No. 78 C 1004
)
)
and MONSANTO COMPANY, )

)

)

Defendants.

The deposition of JAMES RICHARD SAVAGE,
called by the Outboard Marine Corporation for examina-
tion, pursuant to notice and agreement and pursuant to
the Rules of Civil Procedure for the United States
District Courts pertaining to the taking of depositions,

taken before Thea L. Urban, a Notary Public in and for

the County of Cook, State of Illinois, and a Certified

‘Shorthand Reporter of said State, at the offices of

Kirkland & Ellis, 200 East Randolph Drive, Chicago,
Illinois 60601, on the 27th day of January, A.D. 1982,
commencing at 11:09 o'clock a.m,
PRESENT:
MS. ELIZABETH STEIN,
(Pollution Control Section
Land & Natural Resources Division
Department of Justice

Washington, D.C. 20530),

appeared on behalf of the
United States of America;

"HARTOLDMONO0010606



Savage =~ dIitect 28

Q That would include the laboratory technical
service?

A Yes..

Q And manufacturing?

A Yes. And the Maintenance Department.

Q Were you involved as Production Supervisor of

the Aroclor Department in manufacturing forecasts de-
termining how much should be manufactured?

A No, my job was to produce according to the
schedule.

Q Who provided you with the schedule?

A I don't really know. It came from the General
Cffice.

Q In the Aroclor Department, what steps were
taken to prevent water pollution? |

A In the Aroclor Department?

Q Yes.

MR. SCHINK: You are now talking about preventing
Aroclors from getting into the waste water?

-. MS. OLIVER: Yes.

BY THE WITNESS:

A I would say the principal precaution was

maintenance of equipment to prevent leaks.

BY MS. OLIVER:

"HARTOLDMONO0010607



Savage - direct 29

Q Were there leaks in the equipment?
A Some times.
Q Would they occur during the normal course of

using the egquipment?

A Yes.

Q How were the leaked materials disposed of?

A We would use Floor-Dri compounds of some kind
to adsorb the material, shovel it into drums. The drums

were taken to a landfill.

Q Is that the only method that was used?

A Yes. Rags instead of Floor-Dri compound,
where it was appropriate.

'Yes, in general, that was the way.

Q How would any PCBs find their way out of the
plant into the municipal treatment waters outside the
plant?

MR. SCHINK: I object to the form of the question.
He said he was not aware there were any at that time in
the waste.

s—-MS. OLIVER: He was aware since then that they
had been {ound.

MR. SCHINK: But he didn't say he was aware since

then they were in the waste at the time he was there,

so there was no foundation.

"HARTOLDMONO0010608
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Savage - direct 30

BY MS. OLIVER:

Q Do you know how that could have happened,
Mr. Savage?

MR. SCHINK: How what could have happened? I
object to the question.
BY MS. OLIVER:

0 Do you understand what I am asking, Mr. Savage?

A Not really. You are asking me how something
happened that I wasn't aware of and I don't understand.

Q You are aware today, are you not, that PCBs
were discharged from the Anniston Plant and found their
way into streams and municipal treatment plant sewers
and waters generally outside the plant?

A Yes, I later became aware of that.

Q What I am asking you is from yéur knowledge
of the production and the operation of the Anniston
Plant and the Aroclor Production Department, how did
that happen?

A I think based on our later study that we
bfgan to understand that that was even very small leaks
which‘lat?r oneAwould be washed down or perhaps due to
rainfall could create small concentrations of PCBs in
the waste water which we eventually did learn to measure

Q Let us start with the leaks. They were from

DEPOSITION
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Monsanto

rwom iwami o vocanions R. L. Neary (4-8156) General Offices

DAYl
suRJLCY

LISRE T4 14 ]
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April 6, 1970 €@ H. S. Bergen
_ R. E. Howard/R. M. Kount:z
Minutes of Meeting on Aroclor Fractionation W. B. Papageorge
UUU Building - 1700 So., Second Street W. R. Richard
April 2, 1970 J. R. Savage

Those in Attendance:

J.
J.
N.
R.
R

J.

Bernhardt
Bright
Mueller
Munch

. Neary

E. Silver

e~ T O

This meeting was called to review Aroclor 1142 fractionation work by Research
and develop a program of action involving Engineering.

The background was reviewed on Aroclor uses and the basis for the proposed
fractionation step in the refining process to improve biodegradability. Dur-
ing the discussion of product composition, preliminary laboratory batch dis-
tillations and production rates, the following basis was established for the.
requested economic evaluation study.

1.
2.
3.
a.

The fractionated product will be designated as 1242-B.
Production rate - 30M 1b/yr.
Continuous fractionation of 1142 taking 82% overhead.

The higher boiling isomers from the column bottoms will be taken as a
side stream and processed to Aroclors 1254 and 1260. The residue will
be processed to recover yield in the present residue recovery systems.

The project will be based on blocked operation at one plant. No

pro&isions are planned for co-product manufacture of 1242 and 1242-B.

The design capacity will match the existing plant 1242 unit.

The futu ﬁllns are as follows for sequential actions:

1.
2.
3.
4.
S,

Develop preliminary economics for fractionation by 4/13.
Discuss additional cost with major customers.
Identify date needed for design.

Carry out process development in Research.

COWH" PRI |
CONFIDENTIAL

Define project and prepere project scope.

DEPOSITION
EXHIBIT , TRAN 007185

) L A5
7.
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Minutes of Meeting 2. April 6, 1970

Future plans (cont'd): '
6. Obtain project approval.

. 7. Execute project.

ey
COMPANY
CONFIDENTIAL
TRAN 007186
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Monsanto

fHMM  NAML A LOCATION.

Mr. J. R, Savage - (Qeneral Office

Aty

LR

7O

10 Wi b A

e

md

May 4, 1970 ¢ Mr. W. R. Richard
QUICK ACTION POSSIBILITIES ON AROCLOR POLLUTION

[ . .
Mr. H. S. Be 9‘2 "l R

General orq;ee /- 9( [VJ b

{6ﬁfp'{u

Release to the "sclentific community" an estimate of
worldwide PCB production, along with % in contained
(sealed) applications. Explain that we do this in spite
of competitive hazard, because we recognize,..,etc,

Introduce an interim HT fluid to keep customers going

until more sophisticated flulds are ready. We could

uickly start making Aroclor 1237. Call it Therminol BFR
?Barely Fire Resistant). Should be substantially laer

in 5 & 6 C1l than any other Fire Resistant Therminol. Could
put NCR temporarlly on same product? Also use as g

blend stock in 1232 instead of 12427

Announce that, in addition to replacing/eliminating
the non-biodegradable PCB's from "consumable" products
(plasbicizers, coatinge, etc. ) we are setting out to
close the loop" worldwide on contained (sealed)
applications by providing a reclamation and disposal
service to the customer. An extension of previous
Pydraul andTherminol reclamation programs which make
it unnecessary to discard used or contaimated f{luids,.

J. R . Savage

TRAN 005572
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RAY 20, 1970 | N, T. JOHNSOM
D. A. OLSOM
R 1232 REPLACEMENT J. R 8AVAGR

¥W. R. RICHARD

&

are temporarily contimuing with Arosclor 1252 as
ud:‘ rox)- several acocounts (Wymn 041l and Radistor
cialties). .

¥e would like to go as socom a8 poasidle to & produet
&8 elose to Aroclor 1232 g8 possible, but eme whieh
would mot erystallise and be essentially biodegredable.
I understand that we might appreach this by using
Aroclor 12356 and blending this with Arceler 1221,
There may be other ways to get around it also.

¥ould you please develop as quiekly &s possible our
best replacement for this produst 8o that we ean
plan to start making it as scon as possible. Please
keep Marketing, Jim Savage and I edvised. Thanks,.

1§

B 8. BEROBN

DEPOSITION TRAN 005571
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Monsanto

P mamt m 1. e st

P. G, Benignus - St. Louis Ceneral (ffice

Ty

comret

TO

June 11, 1970 + H. 8, Bergen - St, Louils

. R. Ho MUHCh - J.P. Queehy
CAPACITOR AROCLOR 1242 W. R, Richard - St., Louis
' J. Savage - 8t, Louis
MCS 1016 J. G. Bryant - 8t., Louls
G. R. Graham = New York
D. A, Olsun - St., Louis J. R, FPallon - St. Louis

N. T. Johnson = St, Louis
T. Katayama - MMK Tokyo
C. Coleman - Ruabon
P.J.A, Marsh - Brussels
R. Kountz - St, Louis

A, Koenlg - St, Louis

W, Gordon - St. Louis

To improve biodegradability some experimental Aroclor 1242 with
some of the higher ehlorinated biphenyle removed is being
prepared.,

This material has already been called Aroclor 1242B, Obviously
the "B" implies biodegradability. \Vle now feel that this
nomenclature is not desirable at this stage of this new and
not fully explored material,

Therefore, we now elect to call this material MCS 1016, Please
now use this designation, instead of Aroclor 1242B,

Thank you,
A
Ay
Paul G. Benignus
/dn
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Monsanto

R0 1RAME & LOCATION)

W, B, PAPAGEORGE - ST, LOUIS

asavy
eveJicr

.

QQEPERERC L

TO

D, S, CAMERON - BRUSSELS
W, S. CLARK

E. M

M

JULY 17, 1970 ; “

. EMERY - JRQ

R. E, KELLER - 2ND STREET
R. M, XKOUNTZ .
H. S. BERGEN J. MASON
b= MUNCH - 2ND

W. R. RICHARD

J. R. SAVAGE

J. E. SPRINGGATE

E, S. TUCKER <« 2ND STREET
H, A, VODDEN - RUABON

E. P, WHEELER

I reviewed our biodegradation studies with R. Munch,
R. Kountz, S. Tucker, E. Emery and J. Savage on
Thursday, July 16, 1970.

1. Monsanto-USA Studies

River die~away studies indicated Aroclor 1221
disappears, Aroclors 1242, 1248 and 1254 were
undegraded. ’

Semi-continuous activated sludge studies indicate
that selective degradation of specific homologs
does occur because peaks normally present in
Aroclor 1221, 1242 and 1248 disappear.

2. Monsanto=U.K. Studies
Shake flask studies demonstrate that 2,4'-,

2,2,3- and 2,3,4'~ isomers degrade readily.
2,2',4,6-, 2,2',4,4', and 4,4 do not degrade.

Ruabon laboratory also demonstrated by peak
~ anrlysis that MC3-10i6 and Arooclor 1130 are -
more degradable than Aroclor 1242,

3. Environment Samples

Investigatoreé in both Europe &nd USA find isomers
in wildlife that resemble those in Aroclor 1254.
Predominant homologs present in Aroclor 1242 are
usually not found except clocse to industrial
plants. Since large quantities of Aroclor 1242
are produced and released to the environment,
degradation must be ocourring.

TRAN 037172
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Evidence of degradation has been noted by
Monsanto laboratory in studies of foundry

plant settling ponds, milk eand fish. Peaks

which are present in the original Aroclor
are modified or missing in the sample extract
indicating degradation.

MCS=1016

Considerable discussion was held on what is
meant by "biodegradable” when describing
MCS=1016. Capacitor customers I visited had

the erroneous impression that this meant the
material could be introduced into the plant
sevwer system and would be non-detectable a

very short distance downatream. For our
purposes, the term "biodegradable" means that
peaks which persisted through the biodegradation
tests with Aroclor 1242 are significantly
reduced in this distilled product. Neither
Aroclor 1242 or MCS-1016 can be dumped into the
environment. Users of either material must
exercise control. 1In some instances this may
require activated sludge treatment units. It

i1s gcnerally agreed that the relative improvement
in biodegradablility is an advantage which the
capacitor industry will find interesting. We
must establish if the less contrnl)lable hydraulic
flulds applications can materially benefit from
the use of MCS-1016. ' '

Current Work

At Ruabon, work continues on HB-4O, Aroclors and
Pyralene 1500 (a competitive product). Dr.

W. C. Evans, University of North Wales, Bangor
is investigating some microorganisms which he
believes are effective on PCB's.

E. Emery is completing his studies on HB-40O and
HIPB, He will immediately start tests to
determine relative per cent degradation of
Aroclor 1242, Aroclor 1254, MCS-1016 and Aroclor
1230B. These tests take about 3 weeks to complete
and his equipment provides for testing four
products at a time. Analytical facilities are
manned 7 days per week, 12 hours per day.
Equipment needs are being evaluated,

TRAN 037173
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The backlog of products to be tested continues
to increase. The Applied Sciences Group
eontinually reviews the list to re-establish
continuing changes in priorities.

In summary, emphasis on this work has been
accelerated within the past three months, the
work 1s progressing as planned and our facilities
are being utilized to the practical limit.

1'1/76 @g“’%
W. B.PAPAGEORGE

TRAN 037174
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Monsanto
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J. MASON
suesect PCB ENVIRONMENTAL PROBLEM J. E. SPRINGQGATE
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W, S. CLARK
J. R. DURLAND - TOKYO
M. W. FARRAR <~ 2ND STREET
E, V. JOHN
R. E. KELLER - 2ND STREET
R. M, KOUNTZ
D. A. OLSON
ro

h ot BV 1t AR

J. R, SAVAGE
E. P. WHEELER

MARKETING:

Market withdrawal programs continue on schedule.
Therminol food users are converting to Therminol
66 or Therminol 55, with little loss of business.

Customer letters for notification of Pydraul F9A
are prepared and will be issued when manufacture
is complete (estimate 2 weeks).

The withdrawal/replacement program for Aroclor
plasticizers appears to be going well. Several
customers have reported success in reformulating
in such applications as epoxy coating/potting
systems and inks. Production orders for the
products being withdrawn have been very heavy,
however, the producing planta and production
planning have done an excellent job of keeping
shipments moving in an orderly fashion.

ENGINEERING:
Aroclor Incineration

A preliminary project scope for a 10 M pound/year
liquid incineration system was developed and issued
for review, A safety review was held. The project
scope is being modified to reflect comments received.
The appropriation request data transmittel will be
issued in early August.

" HARTOLDMONO0010619



ENGINEERING: (Continued) -

MCS-1016 Distillation

Economic analyses to establish method and location
for distilling 55 W pounds/year of MCS-1016 were
completed and issued. The preliminary project

scope was prepared and issued for commenta. A
safety review has just been held. The appropriation
request data transmittal will be issued in early
August.,

EUROPE

There has been little new activity during July.
Neither of the NERC reports has yet been published,
although the new journal "Environmental Pollution"
carried the paper written by the Monkswood people
on the avian toxicity of PCB!'s. This provoked one
or two reports in the popular press. .

A NATO committee is sponsoring an investigation into
marine pollution along the occast from Calals to the
north of Holland, with special reference to PCB's.
They were advised to get in touch with Bayer and
Prodelec for information on the usage of PCB's in
Belgium and within the whole of the EEC.

Implementation of the PCB plan for Europe is held
up pending further meetings with the other PCB
producers, firstly to determine their attitude
towards a voluntary withdrawal from uncontrollable
applications, and secondly to determine their
reaction in the event of & unilateral withdrawal
by Monsanto.

JAPAN
No new public developments in Japan. MMK writing

revised policy for marketing of Aroclors. U,S.A.
customers (3M, Thiokol) investigating Japanese sources.

TRAN 039105
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MEDICAL

Two year feeding studies continue. Twelve month status
report 1s expected in August. Fish toxicity studies
are being repeated as well as some of the chicken
reproduction studies. FDA has issued guidelines
establishing upper limits on PCB contents in milk at
0.2 ppm and other food at 5.0 ppm.

PUBLIC RELATIONS

A news release on Monsanto'!s recent actions to curb
the use of PCB was distributed on July 16. It was
primarily a rebuttal to recent stories that PCB caused
birth defects, but included a complete background of
voluntary actions taken to sclve the PCB problem.
Copies went to all news media who have carried PCB
stories in the past two yvears.

Use of our story by the press has been light.

HARTOLDMONO0010621



RESEARCH
Aroclor 1242 Repladement for NCP

The two major problems with monoisopropyl biphenyl
(MIPB) are now defined as odor and eye irritation.
Both problems could be solved by changing from
propylene to a higher olefin for alkylation of
biphenyl. Major interest is now centered on C 10
alkyl biphenyl (ABP-11) from Ethyl Corp. & -o?é?in,
our oxo process feedstock. Early testing by NCR was
highly encouraging, however, print fade looms as a
major problem. Back-up candidates include butyl,
amyl, and hexyl biphenyl.

A Beries of s3ix odor masks were provided NCR in an
effort to improve the odor of MIPB without interfering
with Bolvent performance.

Samples of extender and cosolvents were supplied to

NCR to improve dye solubility and to give more rapid
color development than NCR's current cosolvent. These
materials are (1) heads fraction from alkyl benzene
manufacture at Chocolate Bayou, (2) alkyl benzene
éAlkylate 215), and (3) alkyl benzene high boiler
Alkylate H-230).

Plasticizer Replacements

Blends of Aroclors 5460, 5442 and 1221 were developed
to approximately match the viscosities of Aroclors
1254, 1248 and 1242. Replacement recommendations

were made to customers to whom visoosity is important.
Specifications are being developed in cooperation with
the Anniston Laboratory.

MCS-1016

‘Sixteen drums of the MCS-1016 have been prepared by
fractionating Aroclor 1142 in a packed column
equivalent to 25 trays in the Dayton Pilot Plant.
The distillate was brought here and analyzed. Then
the fractions were recombined to give the desired
composition and treated with a Porocel column to
give the desired electrical properties. The product
is now ready for shipment to customers for testing
in capacitors. Since all the electrical properties
of MCS are indistinguishable from those of Aroclor
1242 and there are only minor differences in other
properties, this fluid should be a dirsct substitute
for Aroclor 1242 in the capacitor industry with no
capacitor design change or processing changes needed.

TRAN 039107
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RESEARCH: (Continued)
Industrial Fluids

gzdraui F-0A

Pydraul FP-9 was reformulated as Pydraul F-QA
to avoid the use of chlorinated biphenyl.

The new formulation is compatible with F-9.
The lubricity in V105E pump tests is superior
to any fluld we have ever run,

NC Phosphate Ester

Manufacturing costs are directly proportional
to reaction times in the Step I reactor. We
demonstrated that foaming in the Step I lab
reactor and reaction time could be reduced by
concurrent addition of POCl3 and nonylphenol/
cumylphenol. This should bring the reactor
cyele to <6 hours. The process pay-load might
be further increased by employing the Schotten-
Baumann Step II and III reactors.

The pilot plant is reworking 1000 pounds of
plant material by acid hydrolysis and washing
to reduce acidity and hydrolyzable material.

Aroclor Substitutes

Bromoaroclor 1233 (13% Br) was scaled-up in a
35 gallon run in the Pilot Plant. This fluild
is being tested in hydraulic fluid applications
as a more biodegradable replacement of chlori-
nated biphenyl.

Isomerization of chlorinated terphenyl 5032
results in a rluig with a 100°F viscosity of
2800 ¢s and a 210°P viscosity of 11.7. We
are seeking the lowest viscosity, all liquid
terphenyl for use in hydraulic fluids,

a-Methylstyrene dimer was mono and dichlorinated
for evaluation as & plasticizer in place of
chlorinated biphenyl.

TRAN 039108

HARTOLDMONO0010623



RESEARCH: (Continued)

Biodegradation -« Ruabon

Priority has been given to the development of more
refined GLC analytical techniques so that more
selectivity will be available for degradation studies
of multicomponent PCB's such as Aroclor 1242, This
has caused some delay, but work in progress includes
biodegradation studies of Pyralene 1500 (a competitive
product), two of the key isomers for assessing the
viability of the theoretical mechanism for degradation
and HB-40. We are also studying the soil culture
which Professor Evans, at Bangor University, has

said will grow on Aroclors 1242 or 1254 as sole carbon
source.

Biodegradation Testing - St. Louis

Testing of Aroclor 1242, Aroclor 1254, MCS-1016
(Aroclor 1242B), and Aroclor 1230B in our semi-
continuous activated sludge units will be started
g8 soon as Bample background problems have been
resolved. Identical conditions will be employed
to permit a comparison between our present Aroclor
product and the proposed substitutes.

MANUFACTURING
Annisaton
Current Level

Aroclor losses during July averaged 3280 ppb in
the plant effluent. This is equal to 36 pounds/
day of Aroclor.

~Plant Effluent Suspended Aroclor Control

Aroclor sump construction continues. Revision
requesting an additional $4500 has been prepared.
This was necessitated by unforeseen ground water
problems. Completion by 9/1/70 still appears
possible.

TRAN 039109

HARTOLDMONO0010624



MANUFACTURING: (Continued)’
Bulk Waste Disposal

Data defining magnitude of solid material
quantities will be completely collected by

week of August 31. Quantities and the basio
estimates from which they are derived will be
discussed with Production and TSD representatives

August 6.

Laboratory testing of mixtures of Montar 1 and
Montar 5 were not dramatically successful in
reducing pumping temperatures required - 200°C
range still necessary.

Experiments with hydrocarbon dilution of

chlorinated and unchlorinated Montars appear

to indicate this as an extremely attractive

route to effectively reduce pumping temperatures,

in some cases to near ambient. Economic evaluations
will be made in the next two months. If successful,
this will reduce handling costs and also provide
auxiliary fuel for incineration.

Sauget
PCB Levels in Sewer

Current losses are about 45 pounds/day to the
river which is a concentration of 200-250 ppb.

Memo being published by M. Pierle covering the
sampling program for the plant. The Aroclor
Department and total plant effluent will be
monitored daily. Current effort is to improve
the sampling technique.

Aroclor analyzer received and laboratory is
ready for routine analysis. Sampling will begin
on & routine basis this week.

PCB Levels in Aimosghere

Points of loss have been determined. Report being
published. Most severe losses are from Therminol
units in Departments 239, 245, 248 and 255. work
begun to correct these areas., -

tRan 039110
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MANUFACTURING: (Continued)

Equipment has been purchased to take vapor
samples. Where vapor is flowing, losses can
be measured quantitatively. Wwhere vapor flows
cannot be measured such as in breather vents,
qualitative results will be obtained. Will
complete this as per schedule by September 1,

1970.

Projects To Reduce Sewered PCB's From Aroclor
Department

Absorber rupture disk repiping (Est. 1512) come~
plete.

Basin for trenches (Est. 1795) complete.

Blow tank demister (Est. 2031) project approved,
long delivery items on order and project package
will be issued by August 7, 1970.

Provide paving curbs and catch basin in Aroclor
department to prevent losses from spills,
especially in the tank car loading area.
guesstimate cost is $60,000 to $80,000.
Estimate will be submitted by mid-August.

PCB Rework Project (Est, 2095)

Estimate completed, $32,000 capital, $3,000
expense. Appropriation request being typed.

Incineration Liaison

Phenol department fusion reactor area firmed
up &8 location for Aroclor incineration. Tony
Rasmussen named Manufacturing Representative.

UBG et
U%PAI{;G RQE
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J. R. Savage = General Office

September 23 1970 _ Hr, D.C. Melm JFQ Plant
‘>/Ivf ¥W.B. Papageorge
PCB POLLUTION

fir. A. E. Peterson
J. P. Queeny Plant

Comments on the PCB situation at JFQ:

1.

e.

Central Drumming

¥e are now under an edict to eliminate all PCB's from
our industrial fluid (Pydraul) line by the end of

the first quarter of 1971. We therefore will not be
using any PCB's in Central Drumming (note that Aroclor
54%2 and 5432 are not PCB's). Therefore, we cannot
Justify capital in CD for curbs, etc. on this basis,
although housekeeping or "routine®™ pollution
considerations might still Justify some expenditure.

It is certainly true that extreme care must be
exercised to avoid losses during the next few months.

Heat Tranafer Systems
.

Any filling or topping off of these systems should

be done with Therminol FR-1 (Aroclor 1242)., We have
begun converting our customers, but the word may not
have reached Monsanto users who order fluid under
Aroclor nomenclature. D,E. Roush ($42529) can answer
any technical questions, FR-1 is no panacea, but is
less of an environmental problem.

3, Aroclor 1232 in TSCls
7

ad

This service should be converted ' to 1221 if possibdle.
Arcclor 1221 is relativelizbiodegrndnble, while 1232
is @ blend of 1221 and 1242, which céontains several
per eent of very persistent isomers.

Je. R. s.vagq
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TO  : Hessns: (P. B. Hodges.. [ " ® E. 0. Malone
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¢ E. D. Take

Til ford

® R. L. Wagner
R. L. Wiese

s
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L ]
-
*

* Sumany only.

SUMMARY

PCB Zupe Aroclors have been used or handled in four departments and
the Research Pilot Plant at JFQ. Total annual Losses have already
"been aeduced from 21,500 £bs. Lo 14,000 Lbs. via {nterim and
peamanent measured taken at a cost of $3,000,

A program has been developed which, 4§ {ully implemented, would
essentially eliminate all noamal Losses Lo the enviromment by
8/1/71.at a cost of approximately $35,000.

Comments on the progham by 1/15/71 are solicitated.

The program is summarized in Table I. Prlorities are based on
probability of Loss and estimated cost of eorrection.

TRAN 036827
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Prionity Problem
Area
1 TSCL
Nash Pump
? "™ Bedg.
3 sce
Heaters (2)
4 Phthalyl .
Chloride
5 ¥ BLdg.
- Leader Unit
4 .
z
[«]
w
o
[+]
~N
[+ ]

Est. Loss
Lbs./yn.

TABLE 1

Aroclor Status and Proposals

Sounce
of Loss

6000

1000

2500

1000

8000

Seal {Luid

. Sep. § Demist.

Drains

Vapors, pump
Leahs, facket
4Lleam outs.

Vapons,
pump Leaks .

Vapons
pump Leahs.

Vapoas,

pump Leahs,
4Leam out of
fjackets .

Possible Actions

Onain headen
connected Lo
disposal daum.

Change fluid Lo
Therminal - 66

do WC’I to T“‘,
inert system,

oA
b. Switch to A-1242
pan pumps, cold
Lhap vent.

Switch to A-12412,
permanent pump pan,
pressunize syslem,
vent condensen.

Clean system.
Switch to A-1242
cold trap vent

nev Lype pump
curb anea.

Page 2

Status Est. §
complete 500
complete 2000

Topping with 4000
A-1242,

Avaiting
completion of 4500
compatibility
dtudy of T-66
with TSCL.

Topping with 1500°

 A-1242,
Temp daip pan 500°°

proj. scope
ready.

Unit cuwnently 33,000

down. Top with
A-1242. Majon

pump overhaul
unsuccess ful.

Compatability
Aesults by 12/31/

70,
PAFE by 2/1/71. °

PAFE by 1/21/71.  °

Investigate
by 3/1/71.
- PAFE by 4/1/71,
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Prionity  Problem Est. Loss
: Area 2bs./yn.
é ¥ Bldg. dmall
’ Yard unit
7 CLHS 3000
¥ Bldg. 0
Centerundt

Sounce

of Loss

Pump Leaks,
hose daaumge.
piping Leaks.

Not 4n wse.

Possible Actions

Suwitch to A-1242,
Cold thap vent
Pan pump.

Install chg. pump

PCB containing
Aroclons will be
eliminated §rom
all blends by
4/1/71, J. R.
Savage memo of
9/23/70. PAFE
§on new unloading
pwm)&ﬂhuiﬁul

1solate Lo puvmt
use.

Dismantle

Page 3

Status Est. ¢ Timing
Unit curnently 7000 Investigate by
down top with 3/1/71.
A-1242. Pump PAFE by 4/1771.
4in good
eondition.
' 2500  PAFE #10691
submitted ~
12/10/70.
down 500 6/1/71.
-e- 2500  Defer.

® Total PAFE of $5000 expected.” Justification is primarily to prevent comrosion of vessel and jacket.
%% Intenim measure taken.

TRAN 036829
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Page ¢

6y .
-

FUTURE WORK

1. Continue fo define details of changu requined 604 the Leader and
sbuth yard units servieing the "W" Building.

2. Proceed with program as outlined, on as modified Lo meet needs
based on infoamation received from addressees.

/fem
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L Page §

1. INTRODUCTION
PCB's containing Aroclors are extremely stable and highly inent
§lulds and as such were considered Lo be a safe §fuid., Recent
evidence, however, {indicates that PCBs have an adverse effect on
the environment., Since arwclors are only slowly degradeable
thwough natural means there is concern over thelr buildup in the
environment. Aroclors in the 1200 senies are of primary comecern.

The higher the number, the more reslstant 48 the Luid fo bio
degradation. ..

To prwotect the environment Monsanto has established a self imposed
Limitation of PCB Losses Lo the waste effluent of 10 ppb. 1In
ad&‘ﬂnnédvozaw: Losses Lo the atmosphere are Lo be essentially
Mﬂu [ !

The purpose of this neport 48 Lo relate the interim and permanent
&dteps tahen to date Lo neduce PCB Losses Lo the environment and £o
dnvite comments on measures propoded Lo obfain a further and permanent
neduction in Losses.

11. DETAILS
A. General

An Inspection of the Aroclor using facilities at TSCL, Phthalyt
Chloride, "W" Building and the Research Pilot Plant ("Ww" Bldg.)
was made. Technical advice and recommendations were obtained
grom D, E. Roush of the Fluids Group. Discussions wenre held
 with Department Supervision and alteanafle solutions Lo the
- eldnination of PCB Losses Lo environment were predented and
a cournse of action chosen. A §inal decision {in TSCL can not
be made until the outcome of a compatibility study is complete.

Interim and permanent mwwtu. where {mmediately feasible have
been taken.

B. Departments
1. Research Pilot Plant

Two poatable high temperature {Luid heating systems have
been employed in this facility. A third unit has fust been
obtained. Although the units originally used Theaminol 77,
Aroclorn 1248 was substituted many years ago and {4 use
continued. Fluid Losses have been incurred from pump Leaks and
4Leaming 0f vessel fachets Lo the sewer when changing heating
oA eooling medium, and vaporization.

TRAN 036831
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. Alteanate solutions fon the W problems wene:

1. gggﬁ.nuc with Aoelon {luid. Estimated cost
T Switch to Aroclon 1248 because Lt is mone
biodegradeable.

b. Paovide Larnge drain bam under pumps .
.€. Cold trap vent to prevent volatile Losses. :

d. Provide for Lrapping of effluent steamed
from vessel jackets.

£. Change to non PCB containing {luid. Estimated
eost $2000.
a., Sulfch to Thewminol é6.

b. Inert the systems Lo prevent oxidation and
. eliminate the fire hazand.

A meeting was held with Dr, Knapp and Mr., H. CLose of the
Research Pilot Plant Lo discuss the alternates propoded.
Alternate #2 was necommended o and accepted by Research as
the best overall solution. Sdince Theawminol 66 contains no
PCB, {uture concern over duch Losses §rom this facility will
be eliminated. Da. Knapp agreed Lo complete the changes
requined before the next stantup of heating systems (12/18/70).

T7SCL
a., Nash Compresson - HCE system

Aroclon 1232 48 used as the sealing {Luid {or the Nash
Compressorn 4in the HCL system, Losses are estimated at
6,000 Lba, annually. Arocloa builds up regularly dn

the system's instwmentation and {& drained pméodica-&q
£o the pump's catch pan. The drain Line rom the Brink’s
demister joins the pump pan drain, This Line foamerly .
ran directly Lo the sawer. The Line has been altered so
. that the dralinings are now caught in a dwm., Full drums
ane marked "Awoelor foa Inecineration” and sent Lo WGK
for sforage.

HCL fwn TSCL 48 used in the manufacture of Bilsphenol A.
Samples of Bisphenol A have been submitied Lo Research Lo
deteamine whether any PCB's anre present. Analytical paoblems
have been encountened by Research. New Laboratory facilities
have fust been completed which are expected Lo provide
aelinble nesults. Analysis of the BPA sample {4 expected

by year end.

TRAN 036832
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A search was conducted for a substitute {fuid foa the
Nash Compresson, but no satisfactory material could be
found. Bisphenol A manufacture {s scheduled 2o cease
at JFQ by the end of 1971, At this time it may be
possible Lo alter the HCL system Lo eliminate the Nash
Compaessor and thereby eliminate the use of Arocloxr.

Heating Units - Two

Two heating systems emplouying Aroclon 1248 are 4{n use.
Annual Losses fotal approximately 2500 pounds from these
units. The bulh of the Losses are the result of pump
Leaks., Some atmospheric Losses are incurred as no
congervation measured are employed on the vents.

As an intenim measure the department {8 using Awclor
1242 {on Loss maheup. Operating instructions have been
mod{{ied and personnel instructed £o exert extreme eare
4n handling of Aweclon fLuids fo prevent inadvertent
Ssewering. :

Alternate solutions to ecorrect the problems with these
heatens ane:

1. Continue with Aroclorn ftuld. Estimated cost $4500.
a. Switch fluid to Aroclon 1242,
b. Provide Lange drain pand for pumps.
¢. Cold trap vents. |

2. Change Lo non PCB containing {Luid. Estimated
cost $4000.

a. Switch to Theaminol-66.
b. Inert systems with COy. -

e. Alter Line §rom conservation vent and provide
cold zrap/flame aresten.

The alternates wenre discussed with the deparfment supervison

~ Don Abresch and alternate 72 recommended. Ma, Abresch

agreed with the aecommendation providing that Theaminol-66
was found Lo be compatible with the TSCL streams heated.

A study has been nequested of the TSD Process Group and
heaults are expected by 12/31/71.
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Both units are heated by 350 £bs. uwn The §Luids are,
uwsed at a mazimum Lemperature of 205°C. While this
Lemperatune {8 above the (Lash and fire points of
Therminol-66, ineatimg of the system with C0p shoutd
provide adequate fire paozeoaon. Thc auto Lgnition
Lemperature 02 T-66 is 364°C on 120°C higher than
Lemperature of the heating steam. Therefore insuwment
malfunclions cannot result in over heating of the §Lluid.

.;/;’?);E for the necessary c}umgu can be submitted by

3. Phthalyl Chloaide

This department has one Aroclor system used for both h

and cooling of a reacton, Heating is accomplished by the
use of bayonet heater submerged 4in the agitated jadwt The
fluid 48 circulated through an external heat exchanger for
cooling of the reactor.

L

Losses aM. about 1000 £bs./yn. and are palmarily §rom pump
Leaks, Abmospheric Losses are estimated Lo be 69 Lbs./yx.

Corrosion of the vessel has become a major problem, The
cornrosion 48 caused by the 4introduction of atmospherie
moistune which causes the bazahdown of Aroclor Lo form HCL
at the temperatunes used (300°C). The moisturne 48 introduced
by the baeathing action tahing place via the open vent as
alternate heating and cooling cycles are employed.

Jacket maintenance costs from corrosion average #1500/ya.

Comrective action {8 a necesdily Lo prevent the Loss of the
'$15,000 reactor and consdequent business mtwupuon.

Interim actions have been taken £o reduce the PCB Loss and
Limit its effect on the environment. Aroclor 1242 is used

> 2o mahe up any {luid Lost. A temporary dilp pan at the pump
packing gland has been provided. Operators have been .
dnstructed Lo take precautions against allowing Arocloa
fluld Lo enter the waste effluent and operating instructions

mod{{L{ed.

Two alternatives were developed £o s0lve the eombined PCB
eorrosdon problem in this department. They are:

1. Continue with Aveclon §luld. Estimated cost $5000.
a. Switch Lo Aroclon 1242,
b. Provide Large drain pan fox pump.

TRAN 036834
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e. !m.t the system with Ny and provide conservation
v .

d. Provide condensen on econservation vent.
e. Tnstall rupture dise.

2. Change to non PCB econtaining fluid. Estimated
eost $5000.

a, Switeh £o Theaminol-66.

b. Inert the system with Ny and provide conservation
vent, '

e. Paovide vent condensen.

The alternatives were discusded with the department
supervison C, Schrock. Altenate #1 was chosen paimanily
for safety neasons. The use of electrical heating units

in the jachet was the overniding consideration., Temperatures
could exceed the auto {gnition temperatune. 1§ the inerting
dystem would fall, an explosdive situation could nesult.

A PAFE will be submitted by 1/21/71, i{ no adverse
comments are Aecelved.

"w" Mding

The "W" Building has three Aroclor heater systems. The
small homemade unit Located in the center section 48 no
Longen used and will be isolated to prevent use.

The "yard" unit has an excellent maintenance recoad and
addition of {Luid i8 nare. The Losdses that do oceur are
§rom pump Leaks and volatile Losses through the open vent.

The paineiple source of Loss fon "W" Building operations is,
the Leader unit Located south of the "BBB" Building. Last
year the pump seal failed on §ive occassions and accounts for
the majonity of the Losd. 1In addition some volatile Losdes
are {ncurred ugh the open vent.

A major overhaul of the pump was com}tued 4n November, but
the seals failed within a week after startup.

ALL units ane cuvrently down. When operation is aequired

only Aroclor 1242 will be used for makeup of Lossed. The
manufacturning duperintendent goa the "W" Building, F. Copanas
Aeports that curnent project forecasts indicate that only one
heater will be requined for the foresceable future. Operations
will be confined Lo the yard unit as Long as only one heater
44 nequined.

TRAN 036835
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Two basie alteanatives for a permanent sofution Lo the PCB
Losses {rom the two heaters were discussed with Messas
Suth n and Copanas. One was Lo eontinue with Aroclonr
and the other to switch fo Thewminol-66. Both men objected
Lo the use of Thewninol-66 from a safety viewpoint. The
ima in both units are heated by open gas {lame burners.
rupturned tube in the furnace would result an a §ire.
Special instrumentation would be Aequired o sense the
fire, shut off the gas and extinguish the {ire automatically,
Curbing Lo prevent the spread of buwning §ludd from the unit
would also be requinred.

The stated auto i{gnition Lemperature of the §luid L8 somewhat
Lowen when the material {8 soaked into {nsulation. Sdinee the
gluid 44 grequently heated Lo over 300°C, a Leak {into the
ansulation could nesult in a fire. System alterations fon
elther Awclor on Thwvv:no.!:-és ane {n the same order of magnitude.
Although the steps Aeqwéﬁ 2o be taken fon the econtinmued use
of Aoclon fluids 48 82iLL under {nvestigation, the f§ollowing
changes ane being considered.
1. leader Unit. Estimated cost $13,000.

a. Change fluid from Avoclon 1248 2o 1241,

b. Provide new Leakproo§ pump,

e. Cold thap vent.

d. Clean &systenm.

2. VYord unit. Estimated cost $7000.

a. Change §luid from Anoclon 1248 to 1242,

b. Provide system charging pump.

e. Provide sump pump,

d. Provide diip pan {or pump,

e. Cold trap vent. ‘

§. Partial roofing of area.

g. Clean systenm.

12 48 expected that a PAFE could be submitted for changes Lo
both units by 4/1/71. :

TRAN 036836
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5. CcLS

The magnitude of PCB Losses at CLHS are un!znown, but are
believed 2o be e. Mr. J. R. Savage in his memo of
9/23/70 stated that by 4/1/71 PCB containing Aroclors will
no Longer be handled in CLHS and that capital improvements
cannot be justified on this buu.

Department supervision has been requested Lo exert cane 4n

preventing Losses within equipment Limitations. Mr. E. R,

Reager has recommended @ number of minor improvements Lo

department dupervision Lo minimize Lodses. The pollution

ﬁoup avanged a {{lm presentation for all personnel
voluved for motivational purposes.

A PAFE has been submitted 2o aeplace the present Aroelon
unloading pump which has always Leaked badly. Prime justi-
f{cation for this pleeu‘. 48 not based on PCB Losses, bwt
on unloading capacity, safety and reduced repairs.

Sewer Sampling

Composite samples of the main eff{luent are submitted for PCB
analysdis each month. The Aeponted resulis are:

Month  ppb
po s
Auguist 43.0
September 77
October 70
Novembexr 18.9

Analytical problems have been encountered by Research and the
gu/tu for September and October are open to question. New
facilities have just been completed. The Novunbvl.

results shoum were obtained in the new facilities.

Volatile Losses

The volatile Losses from the Arocloa unit 4n phthalyl chlorlde

were caleulated at 69 Lbs./yr. Volatile Losses §rom the other

units are believed to be considerably Less. No attempt to

caleulate or measure these Losses was made since completion of

g:: changes proposed in this report will essentially eliminate
em,

| -75%%

A. E. Peternson
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MARKETING:

NCR appears to be making very satisfactory progress
toward the replacement of Aroclor 1242 in their
carbonless reproduction paper solvent. To date,
Monsanto has shipped nearly 100,000 pounds of the
replacement product - monoisopropyl biphenyl (MIPB)
to NCR. An additional 100,000 pounds 1s scheduled
for delivery in January followed by 500,000 pounds
in February. NCR is attempting to reach complete:
conversion by the end of February. '

Through our Australian organization we have received
an inquiry from the Electracity Trust of South
Australia. They have recently received corres-
pondence from General Electric Company, U.S.A.,
concerning the problems with Askarel Liquid Di-
electric. As a result, they are requesting infor-
mation from Monsanto as to the arrangements in
Australia for the disposing of contaminated mater-
jals. We anticipate other inquiries from other
parts of the world,

We met with Mr. Katayama of MMK in November. We
discussed with him the PCB plans in the U.S. and re-
viewed the current situation in Japan. ASs a result,
MMK representatives will meet with Kaneka (the other
major supplier ofpolychlorinated biphenyl in Japan)
to discuss future PCB plans for Japan.

39080

DEPOSITION JRAN O
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ENGINEERING:

Incineration - Krummrich - CEA 215

Plot plans and layouts have been resolved, and process
design is complete. Design of piping, electrical,
and instrumentation are proceeding on schedule.

MCS 1016 - Krummrich = CEA 2417

Cuatomer trials of the pilot plant product indicated
an undesirable high level of low bollers. In a
meeting with Research and Manufacturing it was
decided to provide facilities in the project for
removing a percentage of low boilers as well as the
high boilers. The project scope and estimate are
being revised, and a revised Data Transmittal is
scheduled for submission in late December.

Tributyl Phosphate - Queeny = CEA 2371

An early pilot plant run indicated a severe yield
problem in the process. Continued studies by Res-
earch and Engineering have pinpointed some of the
problems, and it is believed a substantial yield
improvement can be made.

Pre-approval funds have been requested to proceed
with definitive design.

N-C Phosphate - Queeny - CEA 2451

~Pilot plant studies are currently being made on this
product, and a project scope report is being developed.

Solids Waste Disposal - XKrummrich = CEA 8042

Engineering, Research, Manufacturing, and Marketing have
been studying disposal of polychlorinated biphenyls

on solids., A test was devised with Enviro-Chem, samples
of wastes have been collected, and the test 1s scheduled
to be run December 1.

Preliminary discussions have been held with potential
equipment vendors.

JAPAN:

No new action or reports on toxicity to fish/animals.

Court action on suits on bran 0il exposure humans

continuing with attendant newspaper publicity. MaJjor
executives of company which processed bran oll cannot

be located. More stringent testing and licensing of
equipment using PCB as heat transfer will probably

occur for food processing equipment. _ TRAN 039081
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NCR-Japan rejecting HB-40 because they prefer one oil
for both clay and resin-type granules and Jujo Paper is
definitely switching to resin-coat. Kureha 01l refined
from heavy o1l cracking bottoms (mixed aromatics of
complex nature) 18 also being tested, MMK is pushing
MIPB assuming NCR-Dayton preference for MIPB. No final
decision yet. HB-40 also offered by MMK but MIPB
provides better balance on biphenyl/terphenyl.

EUROPE:

1. The decision has been taken to cease sales to non-
controllable applications in the UK by 1 March, 1971.

2. Sales will continue for all applications in continental
Europe until the end of 1971, but reformulated
products will be introduced where possible.

3. We will continue to supply products containing PCB's
to German mines through 1971 even where reformulated
products are available, until approval 18 gained
for the reformulated products.

4, Customers will be informed before the end of November
1970 of this policy.

5. We have been assured by the other European producers
that they will not knowingly supply former Monsanto
customers in the UK or USA.

6. Bayer have indicated that they are in agreement with
the Monsanto timing for withdrawal from non-
controllable applications,

7. Progil/Caffaro do not yet agree and wish to study
the problem further. We have invited their repre-
sentatives to Ruabon for technical discussion.

8. The UK Board of Trade, through their Marine Safety
Department, have proposed that Aroclor should be
classified under Class 9, Dangerous Qoods, for the
purpose of carriage by sea. We will meet with the
Board of Trade in December to discuss this and
following discussion with J. T. Garrett will attempt
to persuade the Board of Trade to alter the pro-
posal,

TRAN 039082
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MEDICAL:

Arrangements were made for initiating acute and sub-
acute studies at Industrial Bio-Test Laboratory for
Aroclor 1221, 5432, S4LU2 and MCS 1016, Sub-acute studies
will include 90 day rat and 90 day dog studies and sub-
acute fish studies (according to protocols to be devel-
oped). Rat and chicken reproduction and rabbit tera-
tology studies are belng deferred for the time being.
Rabbit teratology studies were begun with Aroclors

1242, 1254 and 1260. ‘

PUBLIC RELATIONS:

The Anniston Star, Anniston, Ala., obtained figures
from the FDA which showed unusually high levels of PCB
in fish samples taken from Choccolocco Creek, A Star
reporter contacted the Anniston plant for comments on
the data and information about our PCB production oper-
ations there. Public relations prepared replies to
specific questions.

Plant management convinced the reporter to visit the

plant for a firsthand view of what the plant was doing

to eliminate PCB escape to the environment. A factual
front-page feature appeared in the Star Sunday, November 22,
edition reflecting the value of cooperation with news

media planning PCB stories.

Quoting both plant management and the Alabama Water
Improvement Commission, the feature emphasized the PCB
problem was relatively new, was being solved by Monsanto
and, at this point, was no cause for public alarm,
RESEARCH:

Biodegradation Testing - St. Louis ~ TRAN 039083

Statistical analysis (t-teste) of the data accumulated

- to date in the semi-continuous activated sludge (SCAS)
testing of the PCB Aroclor products indicates that some
bacterial degradation is occurring. The percent dis-
appearance rates, based on a feed level of 1 mg/cycle,
were as follows: MCS 1043--55% (p = 0.05); MCS 1016--
114 (p = 0.05); Aroclor 1242--30% (p = 0.05); Aroclor
1254--0% (p = 0.05). However, the observed degradation
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rates are still highly scattered indicating that the
units have not rcached a steady state yet.

Other physical sources of data scatter are being investi-
gated. The addition of stirring, modification of the
sampling method and the elimination of the LAS from

the feed all appear to be steps in the appropriated
direction; but have by no means totally eliminated the
scatter.

SCAS testing of trichlorobenzene (TCBE) and Arobromochlor
1232 at the 1 mg/cycle level have been started and
analysis of the first samples is in progress.

River die-away (RDA) tests have been started for Aro-
clor 1242, Aroclor 1254, MCS 1016, MCS 1043, Arobromo-
chlor 1232, and TCB. Completion of the RDA tests is
scheduled for 1-13-T1.

A liquid chromatographic method for the analysis of
halogenated terphenyl systems is being developed. A
liquid-liquid chromatography system using Zipax Perma-.
phaze (a new DuPont chromatography packing) as the
stationary phase and water/methanol as the mobile phase
appears to give sufficient separation to characterize
the isomeric distribution of the materials. The system
is being optimized for solvent composition and column
length.

Environmental Program - U.S.

Analysis of a second set of Mississippi River fish
collected above and below the WGK plant has been com-
pleted. The levels found in fillets from these fish
ranged from 0.2 ppm to as high as 8 to 9 ppm total PCB's,

All the necessary equipment for PCB's, with the except-
ion of two gas meters, required to sample the Enviro-Chem
St. Charles incinerator has been assembled and laboratory
tested. The PCB burn is now scheduled for 12-1-70,
Additionally, analysis of background samples taken at

the 8site 10-29-T0 for PCB has been completed. Low

levels of apparent PCB's were observed in all cases.

The PCB analysis of the JFQ September and October sewer
water composites has been completed. The levels found,
T7 ppdb and 70 ppb respectively, were higher than in
previous months. )

Shrimp from Escambia Bay, fat and liver from a dead

pig found near the Anniston landfill, GE plant water
samples, Delaware River phthalic acid, and a U.S. Steel
plant water effluent sample have also been analyzed for
PCB's.

TRAN 039084
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Particle size analysis by microscopy was performed on a
solids sample from the Anniston limestone waste pit.
Correlations are being developed between particle size
of adsorbent and waste retentlon in the Aroclor waste
treatment studles.

Aroclor 1121 and 1129 distillation fractions were anal-
yzed by GC for isomer distribution to compile data for
plant design.

Aroclor 5442

We recently reported tetrachlorodibenzofuran as a possi-
ble impurity in Aroclor 5442. Additional work has shown
that this identification is not conclusive; tetrachloro-
methyl biphenyl might interfere with this determination.
Methylbiphenyl has been shown to be an impurity in

the Santowax R used to make Aroclor 5442, Efforts are
currently underway to develop a reliable method for
distinguishing between chlorinated dibenzofuran and
chlorinated methylbiphenyl.

Environmental Studies - Ruabon

Workers at the Tolworth Laboratory of the Ministry of
Agriculture, Fisheries & Food have been studying effects
of feeding Aroclor 1242 to pigeons and quail. Their
analyses have indicated, what we have ourselves sus-
pected, that the residues tend to resemble 1254/1260.
Discussion with Bailey and Bunyan from this laboratory
shows that they now believe that Aroclor 1242 may be a
major source of the environmental pollution. They have
also "discovered" that reproducing paper of the no-
carbon type is a potent source of Aroclor 1242 and,
although they have not published this information yet,
they may wish to do so as an explanation of the presence
of PCB in cardboard. Feeding trials using single isomers
are also planned by the Tolworth group, who are hoping
to establish metabolic routes for the degradation of
PCB's in animal organs. A visit was made to the Monks
Wood Experimental Station of the Nature Conservancy,

but 1little new information emerged from the discussion.

Biodegradation - Ruabon TRAN 039085

It has been confirmed that 2,3,2', 3', 4', 5'-hexa-
chlorobiphenyl is degraded by C, when mixed with lower
chlorine isomers. This has beeﬁ achieved under less
vigorous conditions of flask shaking than previously,
which suggests that the addition of the lower chlorine
isomers has increased the solubility of the material.

We are currently studyil a pentachloro-biphenyl, which

should degrade, and the 4,4'-dichlorobiphenyl, which
should be resistant, using a similar technique to im-
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prove solubility. The analytical results are awaited
on these tests, '

The results of degrading a series of PCB products with
Co until no further change with time can be observed
are now available. SubJject to limitations imposed by
the difficulties of interpretation of the GLC chromato-
grams it appears that the order of degradability, or
the inverse order of apparent residues, 18 as follows:

MCS 1016, MCS 717, MCS 762, Pyralene 1500, Aroclor 1242

Satisfactory progress in the identification of isomers
corresponding to the peaks obtained using high select-
ivity PLOT columns is reported, but development work
is 8till needed on GLS - Mass before this can be util-
ized.

The most recent results on attempts to degrade HB-40 by
C» have shown that at low concentrations (5 ppm) con-
sgderable degradation has occurred. The main problem in
this investigation has been that of sensitivity in the
analysis, but this problem now seems to be overcome,

Pydraul Reformulation

Factory Mutual Visit

A representative of FM visited the fire test facility
November 4 and 5. Tentative FM approval was obtained
for Pydraul 625-A, F-9A, MCS 1063 (Turbinol 153A),

MCS 1066 (312A), MCS 030T, 050T, O65T, Oll5E, Santosafe
W/3 15, 20 and 30 All fluids submitted were approved.

Pydraul 312A

A V105C pump test on MCS 1066 indicated excellent lubri-
city. A tentative process will be issued shortly.

Pydraul S40B

The terphenyl version is tentatively defined. The FR
is equivalent to old 540. Approximately 3% of a poly-
glycol VI improver will be 1ncorporated to meet old
540 viscosity specs.

Pydraul 230A

A terphenyl blend has been developed which looks good
on the FM spray test. It will contain 2% of a poly-
glycol VI improver to meet 230 viscosity specs.

TRAN 039086
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Pydraul 135A

A blend of TCB, 5432, oil and Santicizer 711 has been
developed which looks excellent on the FM spray test,

Turbinol 153A

MCS 1063 demonstrated good lubricity in a V105C pump
test. The moderate wear noted was attributed to high
TAN Krummrich CDP. This fluid also exhibited low
deposits in the Alcor Deposition test.

Pydraul A-200B

A lower viscosity F-OA type blend was blended, tested
and a tentative process issued to fill an order from
Chevy Messena. They refused to purchase any more fluid
containing PCB's.

A V105C pump test was terminated at 225 hours due to
mechanical failure of the pump. A lobe cracked off of
the rotor. This is considered to be a mechanical

failure and not fluid related. The test will be repeated
just to make certain, though. The wear observed up to
225 hours was very low (11.8 mg total) and no problems
are expected.

Carbon Adsorption Study

The pilot unit (series of four five-inch diameter columns),
that was put on stream 10/2, continues to operate with
minimum difficulties., The initial flow of 2 gom/fte was
increased to 4 gpm/ft° on 10/28. Effluent quality, at

the present flow, is <10 ppb Aroclor for influent con-
centrations in the range 100-2,000 ppb. The present

plan is to increase the flow to 6 gpm/rt2 by 11/25,

MANUFACTURING :

W. G. Krummrich Plant

PCB Levels In Sewer

A. Aroclor losses from the Aroclor Department averaged
about 1.0 lbs/day and ranged from about 0.4 to 2.5
1bs/day. ' )

Losses from the Sauget Village treatment plant for the
period 10/16 - 11/16 averaged 72 1bs/day (495 ppb).
Range for 9 samples was 32 to 115 lbs/day (220-796 ppb).

-,
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Projects To Reduce Sewered PCB's From Aroclor Department

A. Blow tank demister project was successfully
demonstrated. About 100 1lbs/day of mist Aroclor is
being collected. Sewer loss has been reduced from
about 20 1lbs/day to about 0.5 lb/day.

B. Project to provide paving, curbs, trenches, and catch
basins in the tank car and truck loading areas has
been approved as part of the Aroclor incinerator
project. The design package is about 75% complete.

Program To Eliminate Sewered PCB's From Using Departments

A. A second meeting with Don Roush is scheduled for
12/7/70. Don will discuss with plant production
and engineering personnel design considerations for
changing Therminol units to non-Aroclor Therminols,

B. Status of work on Therminol units is as follows:

Dept. 255 Switched from FR-2 to Therminol 66
on 11/16/70.

Dept. 222 O & P,

Dept. 273,

Dept. 24 Plans underway to change out these
systems to Therminol 66. EDC for
all units is 3/1/71.

Removal of Soluble PCB's PFrom Sewer Stream

A test is planned for the week of 12/7/70 to determine
effect on Aroclor losses in the treatment plant effluent
by neutralizing the sewer flow to the treatment plant.
Lime will be added at Dept. 265 for about 3 days to

hold the pH above 7.0 at the treatment plant. The re-
sulting floc is expected to improve PCB removal based
on Anniston work.

PCB Levels In The Atmosphere

Sampling program has been completed. Only significant
area of loss is at the mix tanks due primarily to the
nitrogen purge. Loss is in the range of 4 to 5 1lbs/day.
Plans are to replace the nitrogen purge with a nitrogen
blanket.

~ PCB Rework Project

Project approved as part of the Aroclor Incinerator
project. Construction schedule will be determined

in December.
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Anniston Plant

PCB Levels In Sewer

Aroclor losses during November averaged 25#/day (4620 ppb),
One high value accounted for lB#/daz, neglecting this the !
November average would be T#/day (1410 ppb). Based on
knowledge of plant operations and performance of abatement
devices in November, much of the high level data i1s due to
sample contamination.

Spilis

Minor leaks were contained by use of sand and disposal in
drums. No spills occurred.

Projects and Evaluations

1. Laboratory work to date indicates the presence of minimal
amounts of PCB in the residue from Solid Aroclor distil-
lation (Montar 5). This eliminates 10M pounds per year
or solid wastes from our PCB disposal plan.

2. Design work to collect spent carbon from HCl carbon
towers has been deferred to early 1971 to accomplish
the No., 1 HCl Limestone Pit rebuild.

3. Solids removal from plant effluent (part of program to
reduce PCB in plant effluent to 10 ppb) is moving
forward with preliminary screening tests at Denver Equip-
ment Company and Betz Laboratories indicating good to
moderate success with flocculation and settling. Fur-
ther laboratory testing is scheduled for early December.
A project has been written, design is underway and equip
ment modifications under study working with Monsanto
Biodize to set up one of their clarifiers at Anniston
for pilot scale testing of the apparent best techniques
recommended by Denver and/or Betz.

4, A successful test was made of removal of limestone inerts
from the #2 HCl1l neutralization pit while in operation,
A total welght of 127,000 1bs was removed of which
36% by weight was solids. Lab analysis of the total
material revealed more than 100,000 ppb Aroclor or 12
to 15 1bs of Aroclor. Present indications are that this
method of removal of solids while the pit is in operation
will increase the efficient 1life of the pit by 25%.

5. A project for repair of the No. 1 HCl neutralization
pit was written and approved. This project will be
coordinated with the Niran pit project to apply an
asphalt lining at the same time, to save money on mater-
ials, .
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Newport Plant

The October Newport Report has not been received.

't.3C,

W, B. PAPAGEORGE

ms
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INTRODUCTION

Aroclor 6037 is a special blend of Aroclor 5460 and Aroclor
1221 to give an absolute viscosity at 75-80"F. equal to that
of Aroclor 1242. This formulation was developed to replace
Aroclor 1242 in an automatic transmission fluid additive
formulation (Radiator Specialty Company).

SYNOPSIS OF PROCESS

Aroclor 6037 ie prepared by blending Aroclor 5460 and Aroclor

1221.' The blended product is filtered to remove any stray

debrie from raw materials or blending and is transferred to

containers or storage.

FLOW SHEET
Aroclor 1221

Aroclor 5460

BLEND TANK
2

POLISHING FILTER

*

AROCLOR 6037 TO
STORAGE, CONTAINERS
OR BULK SHIPPING

BILL OF MATERIALS
Basis: 100 1b. of product

Raw Material Wt., 1bs,
82610 Aroclor 1221 63.0
82622 Aroclor 5460 37.0

TRAN 037625
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PROCESS IN DETAIL

The blending operation may be carried out in any suitable
metal or glass-lined vessel, The materials are not corrosive
and carbon steel equipment is suitable., An agitator should
be provided,

Order of addition is not critical and will be determined by
the ghysical state of Aroclor 5460 and operating convenience.
If 5460 1s already in the molten state, it may be added first,
then Aroclor 1221. 1If in the s0lid, flaked state, the Aroclor
S460 should be added to the Aroclor 1221 heel. In both cases
the lowest viscosity and conseguent minimum agitator power
requirements will be obtained by adding the Aroclor 1221 fol-
lowed by Aroclor 5460.

After the ingredients are combined, agitation should continue
1/2 to 1 hour or until an homogeneous mixture is obtained.

It 1s suggested that the batch be warmed only enough in the
75-150°F. range (25-65°C.) to insure adequate mixing.

The completed batch is then circulated through a polishing
filter (cellulosic string wound filter cartridges of 50 micron
nominal rating are sufficient or use filtration normally used
in Aroclor production). Samples are taken as required for
analytical and control purposes, The batch may be held for
possible viscority adjustment or sent to storage. After blend-
ing, the temperature may be reduced to 75-130°F.

DISCUSSION OF IMPORTANT VARIABLES
The most important specification property of Aroclor 6037 is

viescosity. Adjustments in the blend should be made to keep
the 100°F. viscosity within the required range.

If the 100°F. viscosity is low, add Aroclor 5460. One pound
of 5460 per 100 pounds of mixture will increase the 100°F.
viscosity about 1.2 cs.

If the 100°F. viscosity 18 high, add Aroclor 1221. One pound
of 1221 per 100 pounds of mixture will decrease the 100°F.
viscosity about 1.2 cs, :

MATERIAL SPECIFICATIONS

- Raw Materials

Refer to raw material specification sheets included in
the Appendix. «

TRAN 037626
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Finished Aroclor 6037

Typical analyses and suggested specification limits

follow:
‘ Tentative Typical Anniston
Property Specification value Method
Appearance Clear yellow Same G-1
liquid, free
of foreign
matter
Color, NPA 2.0 max, 1.5 c-4
Viscosity 20 to 24 cs. 21.3 cs. OU9
at 100°F, (98 to 115 sus)
Specific Gravity 1.31 to 1.34 1.33 052
25/25°C.
Acidity, 0.05 max. 0.013 050
mg XOH/gm
Moisture 250 ppm, max, 63 ppm 047
As Requested:
Flash Point, .- 265 to 114
c.0.C. 290
Fire Point, --- 345 to 114
C-o.c. : 360

ANALYTICAL METHODS

No new or special analytical procedures are required for this
product. A cross reference tabvle appears in the Appendix
listing standard analytical procedures used at J. F. Queeny
Plant, W, Q. Krummrich Plant, and the Anniston Plant., These
procedures are currently used on similar products.

TOXICITY AND HAZARDS

No unusual toxicity or hazards are expected with the raw

. materials or finished blend. The process is a simple blend-
ing procedure and no hazardous reactions or heats of mixing
should occur between the components.

Aroclor 1221 and 5460 have been produced by Monsanto for many
years, Recently these have been combined in such products as
Aroclor 6040, a substitute for Aroclor 1242 in plasticizer

applications. (Note: Current specific toxicity information
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is being reaueated from the Medical Department on the Aroclor
6037 blend and it is suggested these be included in the Appen-
dix when obtained,)

General precautions include the following:

1, Goggles should be worn where splashing or spillage may
occur,

2. Any material in contact with the skin should be removed
by washing with soap and water,

3. Prolonged or repeated exposure to the skin may cause
irritation due to removal of skin oils with resulting
dryness and chapping.

4, Material may be irritating to sensitive skin areas and
eyes, In case of contact with eye tissue, flush copiously
with water and then get medical attention.

5. In case of internal ingestion, get immediate medical
attention.

6. Avoid inhaling volation material or mists.
POLLUTION CONTROL

No waste by-products are generated by this process. Used
filtering material, flushings from the system during cleaning,
ae well as any spoiled product should be disposed of as
dictated by local regulations.

Every effort should be made to prevent chlorinated biphenyl
or chlorinated terphenyl from being mixed with water and
drained to the sewer, Non-agqueous solvents should be used
to clean the blending tanks and eguipment. Suggested fire

- resistant solvents are trichloroethylene or trichlorobenzene,

Minimum or no equipment cleanout would be needed if production
is scheduled to have blends with similar components before
and after Pydraul 6037, ie. 6040 or MCS 1004,

vVapor generation should be reduced by limiting the heating
of the blend and raw materials to as low a value as possible
consistent with practical blending requirements,

Solids containing the -chlorinated biphenyl or chlorinated
terphenyl (filter) must be disposed of at an appropriate
land 111, Burning of these materials should be avoided at
this time. When suitable high temperature incineration
equipment is savailable, which will completely decompose such
materials, burning will be an acceptable method of disposal.

- COMPANY TRAN 037628
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PHYS ICAL CONSTANTS DATA

"EUdEYANCE

BYRUCTURAL FORMULA

PYDRAUL 6037 ' AROCLOR 1221  63%
AROCLOR 5460 37%
TEIPFTLET B Y BAvVE
L. R, Stark 11/16/70
NAME - SOURCE & DAY
Formula Blend .
Molecular Weisht .
Arpearanc -~ Cleésr Iight yellow liquid
Bojting Point o 750 mm
Boiling Pojrt & mm
Boiting Point & om
Boiling Point & @m_ "
Erystatlizing Point one
Ielnnxlﬁt _None
Solgion Point
Soecitic Gravily s 25725 C 1,33 typicel
Specific Gravity ¢
ounds per Gal. v 25 9C 11,1

Coefficient of Expaasion

Refractive Index @ L

Infta Red Spectium (Referance)

Ultra Violet Spectrum (Reference)

Yiscosityg 100 F

51.% typical

Yiscosity ¢

Solubility ln Water.

RTI

Sotubllity in

Solubiiity in

Flash Point °F (Nethod) COC 765 to 290 typical
Fire Poin °C 345 to 360 typical
Heal of Combuslion

Hed of Formglion

Thermat Stability (cal g/ min,)

Latent Heat of Fysion

Latent Heat of V3o,

Specific Hesl

Gritical Temperature

Critical Presswe

mmmn_cmmﬁ

Other Consiants

COMEANY
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- - Analytical Procedures

Property

i _ WoK JPQ __Anniston_ asmn ¥
Appearance ' 12809 16-B 0-1 -
Viscosity | 12837 .126-A ou9 D-hhé
Pllsg'& FPire Point 12803 50-A 114 D-92
Specificvaravlty 12804 | 116-B 052 -

Pour Point 13005 IOO;A . 053 - D-97
Cloud Point ' - 36-A - D-2500
Acidity 12794 80-B8 650 D-664 /D-974
Holetur:e 12810 _' 78-3 | . 047 b-muu
Foam | . 12805 _54-A - n-8g2
Refractive Index 13123 104-A o8 D-1218
Distillation Range 11u7 - 054 ‘goggﬂer‘.

<

-’6Approx1mate eouivalent ASTM method.,

[-4
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BYPERIBOES EPECH. OF AP LE POR ARALYDIS . HBOWED BY N
afasfey 2 x 1[2 gal. Acber Bottlel | 6. Miller
EWARACTEBRIDTIC . Guave o i . eEVHe®
(R) Condition T Clear n " ) R 1S |
- (R) Color, APHA | 100 Max. S <06
(R)‘ Specific Cravity (25/15.8°C) = 1.182-1.192 : C . . 052
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Monsanto saoouey
OROANIC CRENIEALE BIVIBION Arocloy 5460 (Bi h Soluble thde) 27-8
. . PLARY RODULY €OT& R CLL "
FINISHED PRODUCT AP Py o260 2 Sules
SPECIFICATION 3-11-66_ 1040-480-04-009
APPROVALS
PRODPUCTIONR . REBEARE W
) R, G Moody /8] 12-30-65 ' L. R, Stark [e/ 3-8-66
LE . GUALITY CONTROL (Chisl Chealed
[ 3-2-66 0. E. Dolin /e/ 12-29-63
GENER AL BERCRIPYION et EHEBWIE AL PORWULA
Hizxture
woL WY,
BUPERBEDEE BPECE. OF 8awP LB FOR ARNALYVEIE HeBYER BV
§-21-61 1 x 16 oz. Can or W.M. Bottle|J, A, Liddle 11-30-65
CRARAGTBAIBYIC (M1 ) 4 @R ¥ wOD

UNRESTRICTED INFORMATION

(R) Appearance and Color Clear, yellow to amber G-1
' brittle resin or flakes
(R) Color, NPA, Molten » 2 Max, G-b
(R) Softening Point, °C 98 - 105 118
(R) Solubiliey (25 in 25 g. 3 hpur, Min. 117
Acetons @ 25°C. )
L
Acid ¥o., Mg KOH/ga. ' 0.05 Max. 116
Chlorine, % - 8.5 - 60.6 : 093

RESTRICTED INFORMATION

Hydrolysis Stability, ppm c1 300 Max. 092
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Monsanto

TRow mewt b tocaviowr R. H. Munch - Technology Department - South Second Strect

pars ' June 1, 1971 ec: W. R. Richard
: R. McCutchan - WGK
sussecy + AROCLOR 1016 SPECIFICATIONS W. B. Papageorge
_ Dc R. Cova
RpseRENRCL
- . . 0. DeCarmo
_TO : J. R. Savage P, G. Benignus
: J. Fallon

. ) . o .. R. Kustey <fou: .“f-..’,
R. A, letcr/H A, vodden

Ruabon
A. F. Reagan - Newport
F. MacDonald - Newport

-=— P, J. A, Mareh - Brussels
J . Durland - Tokyo
D. Danna

1t has been suggested that specifications be set for Aroclor 1016 to be
produced by Monsanto as a replacement for Aroclor 1242,

The guiding principles to be used in setting the specifications for Aroclor
1016 are as follows: The electrical epecifications, specifications for
appearance, color, acidity, water content, inorganic chlorides, sulfates,
and stability will be the same as those for Aroclor 1242. Specifications
for properties such as pour point, viscosity,specific gravity, refractive
index, distillation range and fixed chlorine content will be changed to
compensate for the higher homologs removed.

.- -

One new specification must be added. That is penta and h;xachlorobi-
phenyl content. This is essential because our reason for producing
Aroclor 1016 is to produce a product with a minimum content of higher

homologs which are more persistent in the environment.

The ratio of penta and hexa content in Aroclor 1242 to that of Aroclor
1016 is our one readily quantifiable measure of the improvement achieved
by going to Aroclor 1016, The penta and hexa content of Aroclor 1242
ranges from 6 to 7.2%. That for Aroclor 1016 produced so far has been
less than 0.3%. On this basis, Aroclor 1016 can be said to be about 20
times better than Aroclor 1242.

The suggesied specification for penta and hexa homologs is 0. 4% max.
to have some margin for analytical error and less efficient operation in
the plant than in the pilot plant.

| COMPANY
' . CONFIDENTIAL
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One other change is suggested, Current specifications call for a dielectric
constant.of 4,7 to 4,9 measured at 1000 Hz and 100°C and power factor

of 5.0% measured at 60 Hz and 100°C. It {s suggested that the dielectric
constant be det ermined at 60 Hz and 100°C so that measurements will not
have to be made 2t two frequencies. The dielectric constant does not
change with frequency in this range so the specification range will not
change. The 1000 Hz power factor is often too low to measure accurately
and should therefore be omitted as a specification.

The attached table compares the proposed specifications for Arocler 1016
with the current specifications for Aroclor 1242, Theese specifications
for Aroclor 1016 are proposed to serve as a starting point for develop-

ment of final specifications acceptable to all interested groups in Monsanto
and to our customers. Your comments are invited.

Ot b d

R. H. Munch ¢

je

TRAN 043015
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DEPOSITION
EXHIBIT

¥. B. PAPAQWDRGT - ST, LOTLS | Ve e
APAIL 28, 1§70 L S. BIRomR : "
P 8. PARK
- J. R, 8avaos

Jdo & SPRINGAATE

«

RERT SIDO o PLAINTIEF'S
a. ” EXHIBIT 1

¥ith the mounting interest in polyehlorinated
biphenyls (PC2) and their possidle haraful effects -
ea the environasnt, we are very interested in

;dcgf.ne the following statensnt on products eontaining
8.

PnenTe. Enieh sane Siodies nave sho

8 8o2e 8§ et have w3 ® o
@84y :?a.n'cnﬂnmamtu sontavinant, ~tare = <~
should be taken to prevent any <lass_into the
environsent through spaus‘ leakage, disposal,
vaporization or otherwise. ,

sz,

nis edditional wording is intendod for packages
contain Aroclors 1232, 1242, 1248, 1254, 12690,
1262, 12C8 and 3465 and Montar 1.

¥e also plan ¢o use this statesent on Pyraunol and .
Inerteen latels, but we will discucs with General
Electrie and ¥estinghcuse since the tradezaris
beloag to thea. :

¥e are very anxious to make this change qQuiekly.
May I bave your comaents? .

¥. 8. PAPAQGSDORAGE

) Dy 3
WWW“‘I 309 2628

95
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¥. B. PAPAG.Li0S = $T. LOULS

A,

sPRIL 30, 1070 H. s. BaiceN
, D. A. CL3Ci:
LOCILR LADLS : P. 3. PARK
- . 8__!: SIDY e
: L J. E. SPRINGQATE

J. f. SAVAG: .-

Eob £1do is erranczing for the modification of rfroclor
1cbels to dnclide rederence 0 2CT 4n the environiwent.
ihen the nuw 1laod2ls are avelluble, will you cue that
thie planta oruer theis Supdly and inzediately bezin
using thon on now pacrapdd Aroclorsy

Bob is nloo pranapring a supplementary loileol for placing
on poakeancd noterinl new Ain inventory. uwhen thece
lgbels Tre aveilanle. the plants choeuld solite sure thoey
are euded to the pacitage Losore chippirs. Will you
arrci e Vith ¢ Cipler's groud regardang suppleacntary
labeliny oo pacheped Aroclor in outlyins warvhouses,

Don Olsen 43 chesiiing sdth G. 8, and “ostinchecuoe

rejordeass the noudidcaticn of Pyranol snd lnerteen

labels. 4o oocy 23 porecaent 48 recached. EBob sido

will mzke Wie neoctdary changced.

c one need cor uting the meditacd lebels 4 uvrgent and

we thovld adie evary efifort to expcuite this change.
Originel Signed by W, 8. Papegeorge
Vie £ 2AP2AGHCHAL

.o

(, : TRaN O 60812
' DEPOSITION
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P 8. Benicrus « £¢, Louls Genersl (ffice

spril 7, 1970 H. 2. Berzen - REEXRG
¥. R Righard = WRICHE
VESTINGHCJUR =« PCB PRCBLEM DISCUSSICE R, EH. Muneh « JmQ

PRIPUSED LR 8T, LOUls de 8 mt
TUBSDAY, APRIL 21 ' 6. R. Grahem - jeow Tk
E. Wheeler - B4HER
De 4, Clavn Re _Kellep = JPQ
- 8 Twaker o IR

¥, Papagé:rge - VPAPA
Re ) :.11.’ EXELL
Jo EavaLe ~ JSAVA

Cary ¥ilburn, Lestinghcuee, Bouth Beatsn, Virginia ecnfireed

tnat Yestingh-use Trarefcr=ep and Capaceit-r Divisi‘'a pesple

a9 indeed gnxious tc zeet uita us tu diescuszs the PCB

p:lletion probles, at the earliest oppurtunity, 9The huurs-
wuee pesple will be witnh uwe Tussday misming April 21 presumadbly

at &:13 s.B., hore gt Creve Cceur,

Kr. $41%rmn will represent Yestinghouse, Ssuth Bostcn, Dr.
Slcat will represent ¥Vestinghouse, Skartn and Dom KeClalim
(wn- 48 presently h.ve with illness) cr.sse=ecne 4n his place
wiil represent vestinghiuse, Blscxinst:a, Indiana,

Tuesday, fpril 21 is & setisfactury date for Mp. Wheeler,
Lr. ¥aneh, De. Rieharnd ard Kr. Fapage.rgze. These pe.ple
c'n-:nld irvite treir sascoiatese ¢ purticipate exnotly alesng
tse lines <f the zeetins we held herv 4in %, Lyxiis in the
recent past with Cereral Electrie Cumpany. It 18 prip:-sed
that we will heve lJunch at the Bath and Tewnis Clud,

P, G. Benignus
/3n

| DEPOSITION | |
0002799 EXHIBIT | 1156

| P//—’:

T 091821

'HARTOLDMON0010667



ST h- 5L

Ert A EZLELS,TO B
/ / ¥ 4 U
womsa | 4 %?PM%’%” 5|

690G = |
v oy ;:-09‘;;# W% R —
,W/eagwj ?'0) ‘ 6v7 — L
¢/ z Ny Z ¥4 sy
RIS S Sy | T
S 1esccr,¥0 | T
7 T w /07,#507 (:0 Wv‘ﬂao» 17 a .z
""" B Tt e T E2LEL)YO |T T T
” I 4 975‘# /4; W""“f L _—

P oy ézéé‘d/ a'%;fpg% y T

248t 20 /w,#,,ﬂorzf,,, I

= - T ‘W wpry0r 0770 fr N T

> zw'wﬂ L~ —-r %0 0770

B T ek J\ 2 T

o V4 VZ4 Y7, —

g | . %p”"’dQ@ 4? ol

M-m% 7o :

” 108 EC '

E?/VW romaspry |1z mfoy (£) f”’f oo Yoo ‘

’ ’3*7?2(/ é,a 1027 c7/y | ooy Pt engs o

O ~OAL TG LSNP 4 > oY L7y /2379 'mi;?fw btk

HARTOLDMONO0010668



sﬁmqm frRcH

Vhks f L /T @ -

P S Pt

_ Prast /s o onabpso :
\\\VQ Nole Cook | s QK\\O S\mﬁ (N.K\\.WD&Q\. R — &\Qk\m
%l PCGs onif S brsae
OB 72709, -
Y-14/- 70 “ M&&& N\z\.ﬁq&b@ and " EE— “
g Do le w
OIS 74 9F a
7-/3-7/ “ g &Q%\\G:g Jd RcE y, -_ Z 3
L2ul 1
oR IS 7463 =
Y=D- 7/ w f&&%&\u; ond Pc3 / —_— 4
Byl nind m '3
CF §6§
Adwypléa
OR /S74 &L )
6-22-7/ n s E«\\“\\xﬁ ~G “ _ )
17 ’
Zeode, o
OIS THHY T OR 1ST4 V8 - o
/-15-7/ " Kocet /s g&s\ L
(o ONolts Bnd DLl 7 , “
§&Q§\ eyteac /s fom &\«twm
B B T T oRIS 7449 T T o
=77 | Quutls of £ foc ad " i "
C /77805
&Q@%&K\WM%N\ I S N
OR /S JT44S/ :
F-9-7/ /” Ctal o hs a@\&s&\o& M\ \\ _— %
_ Q»Q% Cbor A2 . - e
R IS 7P
7-23-7 V4 7, ———e

HARTOLDMONO0010669



- @

| e Aachen

—— Dﬁ.\.\m\mb\.\ﬁ &
1-.h\ﬁ\.. .

- e - e s e —

. — a——

o M/Mm. \S&R\;o
1 ‘b\ﬁw\ u& Forn.

Feb..
197/

\, S

TRAN 066866

97/

s

. \\l .

e o e g w . L ) ...\\... )
r97 . — . o - - - -
Hoern. | .4 , b\&ﬁ&ﬁ | v o T
My | voly o I
87/ 7 s &k»cm&l §\m e - e

. T P I B T
97/ v & 7T I A
v B Q\& g\ QW § i, - I

o A S—— - e ———

WA SN

. Nﬁ\(«n\b N 0/?&«“ I ) o Ml;
- en- < x\\\ z200 h)v( “ﬂa \Qs\&\ cwhN\ f\\f Liede mﬂrwnw Nﬁ;ﬁnﬁb
L -
~ 0\5 .Q. Ah\&\ . \\\ .\- - \h- \Q\\!%r)\ 4“‘-/”\ &(&&,\i - . . Y/,
vtk.\\r\ _ T

HARTOLDMONO0010670



£98990 NV¥j

it SN
53! L4 OQ
Hrtocy 7y - 239

o D27 v&ﬂ
#

e

rusuia iy
ys7 4§§§ ol

A

e S

L EE S b7 by
e /R4

wipo |

'HARTOLDMONO010671

- ..“\u\wwﬁv.\@\\w.

(2) emphiswo D

{---

2|

vty ‘7°9

o Focs ~ al
ST |

§§%ﬁ§

1Y Ay4s) 31
woryn \%\ TN

|9l ~h

GHTI RO p T,

LHL e TTIIIR T )
A -l A

e T Rl X T

.Jo‘ J .

.I' li Ill

AR NP 7O
T

e
. .A\ ——
.

-
M D! cry

PN .4\.).
po P (5L
Sy Tt N ol
L Pt T A
Aty PIE LT oy

chmy

Cov Er

A~ -

oL-9-1r




BpRs PFIELy. ol %\s\e&i\\QQ - | - ;
oy [rms | et TR ey (el
26, o

oz sz A | ogits :&mi\&@ L
.)va.wmnw\.\rn.wm‘wdum. ..-ﬂv\mswv.Q %NWW‘\% %Vvv.@.\é.ﬂ\g_ IL-e1-E

“%g| " ompg 1L -si ST

TS Z |y UINYT | O | LOCE

z whyemops| 1L-8B-2
m \ J4¢- s\uv./ \\N\WJ ¥4 t% .
o . N .

[ \ - =

m »QszuSm “%@M\\»N.\%\ mﬁg

srqy  evmss | i b {N%k sxi@& ey | 2P

?{

u.)\.mﬁ \ws \whv S
@ : r , Ja\\. % %.Vq

ompy | 1 -2/-2

'HARTOLDMONO0010672



H=1=71

>

”

“ 7L2scln -

7

LERLYS %«m
? SLgurnd )

A2 ds

V.C. Eumes
Q£ Relie G

@. 8 Fpa
e

#-29-71 |

Py
E, S 7echer

sl

. B Hpa-
gege

Y.29- 7/

| s P
. | @nd Pensgn .

>

Sl ESTRL]
edlfer |

J29-71

O.C Ochad|

S144=L|. .

I

AL ance trbls
& hyfo —1604L

Deatesoass Coll gprecved
- Tem Frtemaor.,

K-/

£s ade

S-/e T/

Ngmo

UG Jap —
perge

HARTOLDMONO0010673



3]
;

|
~ >/ —~app.

‘\\Q} 2

) | _ .
~mosys | _ 7~ gy ~eny [ p7mionm)|
P iy «m..wu.w Ny )Y | T ' NW%\\ \;ﬂv\\\\.\%\ oy | 1t uwzh
RN NN _. sgar o M\oﬁi | |
Y o |TTTILS T | PP YT w\% . . ‘.
Y Sy LA Yy o le =4 -
TGS | || PG | e | 1t
‘ . _ e |
- Sy o ey |
o4 ,o%%.éw.%w. oo
N el X L R
Y ST [IPouky 1D \luwodwy oo T
2 o> iy - NEXCE ) oY | IL-£IL
. &y x| | \§Nu§Wa 2 72 \R L
o adcd IR 0§§ SR
PO Y M TRSF, \é&h@goﬂwﬁ Co 14-9%¢
_ %y 7 e | Y oo Do TR T
: 2 ~Otupe| - _
= - W) ue
z \G\QWOMNAS‘WW Uﬁ@ Qk\ﬁ o N
ey NIy | e S m«a@bﬁﬁ; Q\&Qg : .\q.ix@. . :
g YL MAEpaory o |‘emipyivay ' Ty
2 POMp fo OG0 E 2580 | pimyy pomy
ST b0 Q\N.WN T 7
. - 0197 00| -l gy 970 Iy o7 @ per| : .
VLS |7y w e PP ELEZfr A 77 A oy aL-5s
O I P DY, VI STV SLTT ” S

'HARTOLDMONO0010674



Mons_ahto

ruce (mamt & LOCATION) W. R. Richard = T}A

[- 7314
sueseCY

agreaguct

TO

9 10 wte it e

September 20, 1971 ce H. S. Bergen
0. DeGarmo

REFORMULATIONS T. L. Qossage

. F. J. Holzapfel
R. M. Kountz
= J. Mason

. W. Roos = 1760 ¥ memad). R. Savage

To keep the record straight on chlorinated products in
Pydraul products, Specialty Products {irst removed Aroclor
1248, 1254 and 1260 as agreed with management in 1970, Ve
believed these were the non-degrading products being found
in the environmaznt, Rescarch next developed formulations
to remove all chlorinated biphenyls from Pydrauls, feeling
this would be a desirable step. (Exceptions were Turtinol
153 and Pydraul being sold in Germany where we could not

" pass the fire tests.

Management agreed to remove chlorinated biphenyls from
Pydraul in 1971. The 1list of present Pydraul products is
given on page 2 and 3 of the attached. The "book" assembled
by 0. DeQfarmo omitted several reformulations, Pydraul A-200B,
Pydraul 540B, which eliminated the use of Aroclor 1242,

Research and Marketing are now trying to prepare for the
replacement of PCT, should this become desirable., Key
products are HCP and NaCP plus certain VI improvers which
are required. We need project approvals for changes in
EE-Bldg. plus successful trial production this month on NCP.

I hope you approve of the efforts we have made and are mak-
ing to control chlorinated components, phosphate ester

toxicity, fire resistance and to maintain continued customer
service for Pydraul flulds.

wie
W. R. Richard

/is

Attach.
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REB INWIRGNHMENTAL PROBLEM J. E. Springgate
WPTFMHER STATUS REPORT

I'J.A., Maron <« BRUSSELS
¥W. S. Clark

J. R. Durland - TOKYO

M. W, Farrar - 2nd Street
E. V. John

R. E. Keller = 2nd Street
R. M. Kountg

T. L. Gossage

P, S. Park

¥. R. Richard

J. R. Savage

E, P. Hheeler

GENERAL:

Performance against the PCB plan was reviewed with the
CMC on September l4. Overall the committee was satis-
fied with the progress which has been made and compli-
mented the various departments in the Division who
have been involved in the action. However, it was
emphasized that we must continue to emphasize to all
remaining users of PCB's the importance of preventing
escape to the environnent and we must ensure that these
warnings are fully documented so that they will support
the action we have taken in this area should we become
involved in legal actions.

Two variances from the original plan were requassted
and aspproved:

1. HCR = As the customer has proved unwilling to com-
mit himself to a take or pay contract, it was
agreed that we can go ahead on the basis of pro-
dueing MIPB in existing equipment or using toll
manufacturing facilities ensuring that a satis-
factory level of profitability is msintained.

The esphasis here was to phase 1242 out of NCR
formulations &s soon as possible.

2. It was recognized that good progreas ia being made
in reformulating industrial raulic fluids and
that it was not easy to ccspletely replace PCB's
with alternate material. In view of the progress
made, an extension of a further three months
(i.e. end first quarter 1971) wes granted to enable

piR 007996
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us to reformulate those products still containing
Aroclor 1242. It was emphasized, hovwever, that
this would be the last extension granted and if
we are not successful in reformulating, it will
be necessary to discontinue the dbusiness in spite
of the significant gross profit involved.

Preparations are underway to test the disposal of solid
wagte contaminated with Aroclors in Enviro-Chem Systems
pilot unit in St. Charles, Mo. So0lid wastes from
transformer and capacitor manufactures will be intro-
duced into the unit during the week of October 12.

Negotiations are continuing with noilinléPurle. Inec.
to establish their capabilities and cost of incineration
of liquid Aroclor waste.

MARK ETING:

The withdrawal of Aroclor plasticizers from the market
appears to have been completed with very few loose ends.
Only a couple of companies have called claiming that
they had not heard of our withdrawal, and to date these
inquiries have not caused any significant problems. Our
distributors are well on their way to gero inventories
of the Aroclors, having pretty well matched their pur-
chases from Monsanto with firm orders from their cus-
tomers. It does not appear that there will be any
extensive returning of unsold materials.

. Orders for the products which will replace the withdrawn
Aroclors in the market are starting to come in. It

will be several monthe before substantial volumes are be-
ing sold, however, &s most companies have some inven-
tory of the old products in stock. Two major items of
information indicate that the replacement program is
progressing well. The first is that has replaced
Aroclors 1254 and 4465 with Aroclor 2 in five
product 1ines in the Industrial Tape and Electro
Products Division. The second is that Thiokol states
that Santiciger 261 now has the inside track ahead of
all other products including chlorinated paraffins as a
replaceaent for Aroclors 1254 and 1260.

EBNGINEERING: - -
Waste Incineration - CEA 2415
Design is in progress both internally and at John Zinck's.

Approval drawings for the incinerator are expected the
week of October 7.

8IR 007997
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Aroclor Distillation - CEA 2417

Definitive design i8 in progress. Because Of recent
decisions by Corporate and Division Mansgement, market-
ing forecasts for MCS 1016 have been reduced. Accord-
ingly, elements of the project are being reviewed

with the idea of reducing the scope of work.

Tridutyl Phosphate - CEA 2371

The project scope report is being reviewed by the plant.
The Il building explosion and subsequent related work
has delayed this plant review. A preliminary estimate
has been developed., Timing of the project has become
eritical so pre-approval funds will be requested for
engineering and commitaent of long-delivery equipment.

N«C Phosphate

Although Research has had success in bench scale oper-
gtion, it has been decided to prove out the process

in the E-E building at JFRQ. Thus, the latest schedule
for having process assurance is HMarch 1971, Project
development will not be resumed until after the process
is proven.

ETROPE:

An informal meeting was held with the Directore of
some of the voluntary societies, e¢.g. British Trust,
for Ornothology, &and they expressed considerable
satisfaction at the responsible attitude adopted

by Monsanto in Northern America and the U.X.

The N.E.R.C. REPORT on the Irish Sea incident is
now expected to be published November/December.

¥e have been promised a copy of the latest draft.

Purther contact with the other Burcpean manufacturers
has not yet yielded agreement on when or how to act
and it has not yet been possible to arrange a decision-
®aking eseting with thea. :

glR 00799¢
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MEDICAL:

The latest status reports on the dog and rat chronic
feeding studies, rat reproduction studies and chicken
toxicity, reproduction and residue studies were re-
viewed with representatives of the Nationsl Institute
of Environmental Health Sciences, Bureau of Commercial
Fisheries Laboratory, PFood and Drug Administration,

U.S. Department of Agriculture and the Patuxent Wildlife
Research Center.

PUBLIC RELATIONS

The July news release, stating our position to withdraw
from certain PCB warkets, was used in whole or in part
by 13 more major newspapers. Total to date 18 22. As
the month closed, plant mansgement at Pensacola spec-
ulated Monsanto may be sued by the Southeast Pisheries
Association, Ine. for polluting Escambia Bay with PCB.
At this writing, the suit has not been filed. A pre-
paredness statement was drafted for use by the Plant
Manager, should & suit develop.

RESEARCH:
Carbonless Carbon Paper Solvents

NCR now seems more committed to MIPB-2 as replacement for
Aroclor 1242, It appears that an additional 100,000 lbs
will be required for full scale trial with a "firm"
answer expected late 1970 or early 1971.

Assistance has been provided the plant in preparing for
the upcoaing run of MIPE, An amendment was written to
allow the manufacture of a MIPB containing higher (1.5 vs.
0.6) retios of propylene to biphenyl. The most recent
information indicates that this higher ratioc material
will not be needed by KCR.

!anutactﬁring i searching for a location to make larger
quantities of MIPB.

Nashus likes & blend of Aroclor 5442/HB-UN-1/4 as a dye
solvent even though its viscosity is above their "upper
limit". Three more blends are being sent them to help
gero in on the proper ratio.

8IR 001999

HARTOLDMONO0010680



o5

Print fade on Nashua Clay coated paper is caused by light
(as with NCR paper) but not by excess solvent. Use of a
resin or rubber to extract excess solvent (beneficial

in NCR paper) is harmful in the Nashua system.

Hydrogenation of the aliphatic doudle bond in AMS Dimer
(11quid) eliminates most of the odor and reduced print
fade, making this a very good hydrocarbon solvent.

Acute toxicity tests show the mono and dichlorinated

AMS Dimer to be comparadble to Aroclors of corresponding
viscosities. The s0lid and 1iquid AMS Dimers and iso-

?ropyl biphenyl like HB-40 are "practically non-toxic"
or safe) dut are noticeadbly more irritating to rabbit
skin. Twenty four hour patch tests on one person showed

no irritation froa any of these materials.

Industrial Hydraulics

The removal of Aroclor 1242 from all Pydrauls will require -
reformulation of A-200, 281, 540, 312, 230, 135, 150,

MCS 153 and MCS 974. The Pydraul 312 reformulation is
farthest along. Fire resistance of the new formulation

is greater than the fire resistance of Pydraul 3l2.
Performance in the V-105C was excellent. Samples were

sent to Ford for evaluation.

It will be desireble to make the hydraulic fluid applica-
tion into a closed loop system. We cannot expect to stop
leaks but we can expect to minimige contamination of water
by (1) minimiging run-off to sewers; (2) treating con-
taminated water by adsorption (Anniston had no detectable
PCB after passing through a limestone bed); (3) recycling
adsorbents to remove Aroclor by squeezing, by extraction
or by devolatiligation-destruction.

Arcclor Pollution Study - Anniston

In the 13 day pilot run, initial concentrations of 1000-
8000 ppb Aroclor in waste water were reduced to a range of
O-lslppb uwpon passing through a series of packed carbon
beds® at an average flow rate of 25 ece/min., Over 99% of
Aroclor removal occurred in the prefilter. This unusual
reduction 4s believed to be due to the filtration of

golid on which Aroclor was adlgrbod. In teste run at
higher flow rates (0.5 gpa/ft.€) through the prefilter,
these plugged the prefilter. The study is presently;
being divided into two phases: 1) feasibility studies for
continuous solids (with Arcclor) removal from limestone
pit effluent and 2) carbon adsorption froa the clear
stream at the Aroclopr suap.

gIR 008000
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There was & temporary delay in the shipment of the pilot
adsorption unit.© Start-up is now targeted for 9/23.

1 The adsorber consisted of a prefilter (3.5 inch diameter
tube packed to 5.5 inch bed depth) and a series of one (1)
igcg diameter columns packed to a total bed depth of

2 pittsburgh Carbon (Calgon Division) rental unit contain-
ing pusps, 5 inch diameter colusms, etec.

Determination of Polychlorinated Biphenyl Residues
In Rats from 30 day Aroclor feeding Studies

One of the more significant objectives of the Aroclor-
Environment program has been to develop a more complete
picture of what occurs to Aroclor products once they are
released to the ecosystea. The importance of this infor-
mation is two fold, first it can be used to guide the
development of a more "degradable®™ Aroclor product and
secondly, the general methode developed to study the
current Aroclor products can be used to determine the .
degree of control that must be exercised over the replace-
ment products to avoeid similer problems with these mater-
iale in the future.

As a part of achieving this overall objective, Industrial

Bio-Test Laboratories was requested to carry out a 30 day

tissue collection study 4in aldino rats with Aroclor 12k2,

Aroclor 1254 and Aroclor 1260. This report deals with the
subsequent analysis of these tissues for residual PCB's.

Summary: The results of this study demonstrate that the
residual PCRB levels in all tissues decreased significantly
as the degree of chlorination and the dietary exposure
level of the material fed decreased. Additionally, it

was observed that the amount of isomeric alteration
increased &8 the degree of chlorination decreased re-
sulting in the fact that the major PCE iscmers retained
by the rats fed Aroclor 1242 were those predominantly
present in Aroclor 1254 and Aroclor 1260. There were no
significant differences in the type of isocmsric alteration
froa tispgue to tissue or between sexes.

Aroclor - Environmental Program - St. Louis

Preliminary testing by the National Water Quality lLabora-
tory at Duluth, Kinnesote of the tolerance of fish and fisr
food organisams (survival and reproduction) to our Aroclor
products has indicated that Aroclor 5442 4s much more
toxic to Daphnia than any of the PCB's. EKieven reserve
samples of production Aroclor BLU42, one of which was used
in test, have been received from Anniston to determine if

gIR 008001
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any water soluble tramp component(s) could be responsible
for the alleged increased toxicity. Initial results
indicate that the PH of the water used to extract and/or
solubilige the Aroclor 5442 is not changed; however, a
number of EC active components can be isclated from the
water extracts via a hexane extraction. An attempt will
be made to identify these components.

A meeting was held to review the status of the residue
analysis of the Bio-Test Laboratories tissues. It was
agreed that the work should proceed and that in terms of
current priorities the tissues from the chronic rat

study should be done first, followed by the fish toxicity
study, and then by the chronic echicken study. Provisions
have been made for shipment of the rat tissues and fish
samples to Monsanto.

Arrangements have also been made to have samples of fish
from ths semi-annual Anniston area survey and samples of
shrimp from three locations around our Pensacola collected,
quick frogen and shipped to St. Louis for confirmatory
residue anslysis.

Environmental Studies - Ruabon

The paper entitled 'Askerels - Environmental Pollution!
was presented at the CIGRE conference in Paris., This
was welcomed by the delegates &3 a useful guide to good
practice and suggestions were Bade for wider publication.
A modified version of this paper is being made available
for the PCB conference organized by the Swedish National
Environment Protection Board at Stockholm on Sept. 29.

The draft of the report on the deaths of sea-birds on the
Irish Sea is now being made available to Monsanto, but we
have not yet received a copy.

Biodegration Testing - St. lLouis
Punctional Fluids

Testing of Aroclor 1242, Aroclor 1284, MCS 1016 and
fractionated Aroclor 1130 in our .semi-continuous activated
sludge units is continuing. Calculation of ED/GC analyses
for the first five weeks of operation have been completed.
Due to the high degree of scatter in the data, no conclusion:
can be made at this stage concerning differences in bilo-
degradation rates, The source of the scatter is currently
being investigated. One of the units has been equipped

with a stirrer to determine if agitation is a& significant
faector.

Pive additional units are now being added to our setup to
permit simultaneous testing of a greater number of P’°°“°§%¢
Testing of trichlorobentzene, Arobroachlor 1232, and Qulf

BIR 008002
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Bright Stock will be started shortly. Testing of the
chlorinated terphenyls, e.g., Aroclor 5432, is awaiting
the development of the necessary analyticel methodology.

Several enrichment tests involving biphenyl-aceclimated
sludge and nutrient feed withdrawel are 2180 planned.

Plasticizers

A three-day sampling of the HB-40O and mono-isopropyl bi-
phenyl (MIPD) semi-continuous activated sludge units nine
weeks after the previous sampling period has shown sig-
nificant changes in the biodegradation rates. PFor MIPB,
disappearance rates for the three days dy UV analyses
were 75, 70 and 77 per cent compared with the mean of

67 per cent in the previous sampling period. GC analyses
indicate that the predominant mono-isopropyl biphenyl
conponents are almost completely degraded during the
cycle, leaving a8 the undegraded portion the dialkylated
components. For HB-40, the previous sampling period had
shown essentially & gero disappearance rate with a
degree of scatter. During the three-day period, dis-
appearance rates of 54, 52 and 58 per cent were found.
Prom GC analyses, it appears that the one-ring hydrogenated
components are more readily degredable than the two-
ring hydrogenated coaponents.

Peeding of the MIPB and HE-U4O is continuing. An additional
sampling pericd iz planned to determine if any further
significant changes will oceur,

Pive additional units are now being added to our setup to
permit simultanecus testing of & greater number of products.
Testing of Aroeclor 1221 will be started in one of the new
units.

Biodegradation Testing - Ruabon

In the presence of lower chlorine isomers and biphenyl

we appear to have succeeded in degrading the key hexa-
chlorinated isomer with the biphenyl-active s0il culture

C2, but the penta-chlorinated isomer has not degraded

under these conditions., Work 18 being initiated to check
whether any of the "non-degraedable® isomers (e.g. 4-4'dichlor-
biphenyl) can be degraded under these more severe conditions.

The sensitivity of the analytical technique used was not
high enough to show conclusively whether HB-U40 was de-
graded bdy c2. This is being repeated using & higher con-
centration.

Progrese continues in the developaent of GLC-Mass Spect-
rometry techniques to allow identification and quantifi-
cation of residues remaining after prolonged biodegradation
tests on various products.

BIR 008003
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MANUPACTURING
Anniston Plant

PCB Levels In Snow Creek

Average PCB loss for the month was high at 2600 ppb or
32 1bs/day, largely &s a result of one very bad day (400 1bs).
Contributing causes were:

1. The 0ld limestone pit was overloaded anéd solid
sludges were carried through,

2. Detergent cleaning of the department,
3., Severing of excessive amounts of muriatic scid,

Since the new limestone bed was placed in service on
Septembder 23, pit effluent has deen at 0-3 ppb PCB's.
However, leaching of PC2's from the creek bed results in a
plant effluent level of S0 - 240pd or 1.1 - 2.8 lbs/day,
gradually declining. The plant belisves that the new pit
can handle ordinary upsets and peak loads.

Regulatory Action

Telephone contact continued with the Aladama Water Improvemert
Commission. However, a planned meeting did not take place
due to illness of AWIC members. Pressure for routine
submission of analytical data is not intense at this time.

Department Suspended Aroclor Control

An cxperincntal.tkimmor operated very well removing the PCB
laden scum which accumulates in the new sump. ,

Sclid Yastes

80114 waste data for evaluation of dispéll methods has been
accumulated. A report will be issued in October.

BIR 008C0¢
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¥W. 0. Krummrich Plant
PCE Levels In Sewer

Current losses to the river from the treatment plant
range from 12 to T42 ppdb with an average loss of 311 ppd
for 11 samples. This is an equivalent average loss of
T71.5 1bs/day.

Projects To Reduce Sewered PCB's Prom Aroclor Department,
Slow Tank Demister (Estimate 2031) project construction

is underway with completion scheduled for October.
A Process Amendment was approved.

Project for about §30,000 to provide paving, curbs,
trenches and catch basin in tank car and tank truck loading
ereas will be added to the incinerstion project to

speed approval.

Program To Eliminate Sewered PCBE's From Using Departments

Departments 243 and 244

Plans are to replace the Therminol FR-l with Therminol 55.

Ladb work has deen conducted to verify that there is no

reaction between Therminol 55 and any process materials,
Enginearing 48 underway on system modifications required

for use of Therminol 55. Target date for changeover is 12/1/70.

Department 242__

The ma jor prodlem here is air pellution from the supply
tank vent. Our target is to scope & solution and prepare
an estimate by 11/1. Changeover to & different fluid is
undesirable in this department due to the high fire
potentieal.

Department 251

. Ho wori has yet been done on the ludrication and hydraulic
type systems in this departaent..

Department 239

Work is in progress to develop project premise. We expect

to eliminate two pumps and a cooler in the Therminol lines.
(Pending results of thermal stability of Santophen 1 residue).
The project will include & nev expansion tank with submerged

BIR 008005
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¥. 0. grummrich Plant

Department 239 (Cont'd)

We also plan to upgrade controls and make
How to sump the

pump.

furnace operation more reliable,
ar@a around potential spills is still unresolved.

To go to a flammadle heat tranafer fluid is considered

too great a process safety hazard in this area.

Department 255
Plans are to replace FR-2 with Therminol 66 by 11/158/70.

Department 248
A definite plan will

No progress has been made to date,
be developed by 1}/1 O with the objective of solving
any problems by 1/1/71. ,

Department 258 (DDS)
The unit is 8till down and most likely will not be
started up again. The material on the pad has deen

removed,

Department 270

A 55-gallon drum has been placed under the vent.
Chat soaked with Aroclor around the rurnaco muet still be

replaced,

Department 279%
lion drue must still be placed under the vent

A 55
1ine (the vent will have to be shortened to do this).
Chat around the furnace still needs to be replaced.

Departasmt ‘
Work completed. Drum placed under surge tank vent.
Buckets placed to collect material frow drip pans

undar Therminol eirculating pumps.

Department 222
| No visidble source of loass observed.

Unit in start=up.
Estimate 2292 will be revised. This is the project to
4

rovide 1 000 gallons of storage for screp Aroclor,
i plant lg?r’ol u‘minp expense @timate will be prepare
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¥W. 0. Krusmrich Plant

Department 222 (Cont'd)

to cover the coat of altering the storage tanks,
The 4,000 gallon traller originally used to haul
Aroclors to Queerny Plant will be used for screp
Aroclor hauling in the plant.

PCB Levels In Atmosphere

vapor losses from the Aroclor Department are estimated at
2.3 §#/day now and 1.6§/day after the installation of the
blow tank demister.

1. Scrubber Stack (from blow tank drowning Jjet) O0.50#/day

This i¢ a measured guantity. With installation eof
the demister and closing the batch blow tanks, air
flow ghould be decreased to adbout 20% of present

flow. Assuming the concentration to be the same, loss
would be reduced to ~0,2§/day.

2. Pume Removal Stack (from drowning ares and mmpling
ons . day ' ~

- Phis is an estimated gquantity based on most vapors
eoming from the drumming station and assuming
10,000,000 #/ymar drummed, and 1242 vapor pressure
at 80°C. Samples are being taksn to verify.

3. Aroclor Transfers Within Department 1.34#/day
This is an estimated quantity assuming 7CH §#/year
production and 2.5 transfers/pound at 100°C.

. Semples will be taken at storage vents to verify.

§, Steam Jets - unknown

¥ill be ‘measured. ]

8IR 008007
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¥. 6. Erummrich Plant

PCB Rework Project (Estimate 2095)

Phase II Construction sufficlently complete to allow
« unloading tank cars to the rework still.

Phase III  Design package will be completed by mid-October.

This project will be added to the incineration project

for approval. Phise III will be held up until approval is
received. This will mean that material will be reworked
direct from tank cars until the Phase III ltor&ge facilities
are installed.

é?f:??fiéacsngax
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H. 8, Bergen

Dietributiont

3286 C, L. Bradforde

3040 H, W, Dehletrem

8090 H, P, Dimon/D, Goodwillie®
1070 H. R, Fordw

1010 R, A, Gaxcia®

3020 R, B, Giles/R, Garnsworthy
1800 D, R, Hansen%®

5270 T, Iehijima

B28¢ H, T. Johaean®

BIXNF A, J. Koenig®

B28E €, G, Koswp®

P&L | #. Founte®

8040 P. Jo A, Hareh®

B2SK W, B, P eorgew
d:% t.i M. Potter®
SA W, BR. Richapd®

B2G J. 2. Sevaget
3280 L. D, Ghand®
G4XA J. R, Sayers
1650 ?, L, Slayton®
B2SE B, 0. Tibbetta®
C35C J, B, Tuokerw
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October 7, 1971 _ ec. 86¢ distribution list atteched

SPECIALTY_PRODUCTE MONTHLY REPORT
o BEPTRANRR 197]

“. 3. l.rs.n*

~

Beptenber domestic eales were §3,258 M, 15% below our budget of §3,831 M,
approximstely ¢100,000 higher than August, 1971 and epproximstely $700,000
higher then September, 1970, All product groups vere below budget with
the exception of Industriel Pluide which was sbout 20% over budget,
Europe's September sales were §744,000, over budget by $49,000, Cenada
was $25,000 over budget,

dreulice end Lubricents

Pord, Dearborn, s decided to continue their shop trial of our MC8 1044
st leaast through November, Laclede Bteel {s regained and has received
five liquidine of Pydreul F9A, Pontisc Motors has decided not to shop
trial our competitor’s Vital 29 due to the product's polymer separation
problem, Nev Pydraul business at Kemin Diecest, U.8, Steel, Baytown,
Magams Copper and Wedco Corporation, Foed, fheffield, continues weter/
glycol test.

Columbie Gulf Tranemiseion ordered $30,000 in Turbinol 133, Worthwest
Airlines heae extended their curreat Skydrol eontract with Btauffer uatil
November, 1973, while we have received venewals from World Alrweys,
Hydro-Aire, Inc,, end Overseas National Alrways,

Hughes ALlr Weet entered the first comm roiel oxder for 3,000 1bs, of Skylube
450, Unfortunately, they will eign & contract with Ehell for their lube
requirements and will not buy Skylube 430 after the flight test,

The firet batch of Pydraul has been formulated st the new Antwerp fecility,
A veclemation contract has been signed with WYCO, :

Rielectrice and Process Fluide

Bkelly 011 hes suceessfully been turned away from FR-1 and has purchased
twenty-three drume of Therminol 66 for offshore ges processing platform,
Chevron 011 has threatened ¢o purchase Dowtherm € for thelr mew offshore
ges processing plant following cur refusal to sell PR-1, .

We shipped & tank car of bipheayl ¢o Tenstex, bringing yeer-to-date salee

to 347,000 1be., Biphenyl ssles were also strong in the citrue wrap market
to Crown Zellerbach, 100,000 lbe, and Peper Pak, 30,000 ibe,

COMPANY
CONFIDENTIAL

@
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H, 8, Bergen Page 2 October 7, 1971

Agreeaent has been resched vith NCR to suwply thea WIPE ae their
eole encapeulant through June, 1972, .

Trensformer fluld sales c‘onttnuc strong, 34% over budget end 32%
over August eales, .

Honsanto Burope has gained the EBuropean Tanatex business estimated
at 300 tons per year, Agreement has been reached with ICI on o
three-year biphenyl contract,

- Repex spd Wood Chemicals

Appleton Peper has signed s two-year contract for Mereige TFL., Ex-
pected volume s $400,000 per year, Domtar, St. Catherines ia Canads,
has ordered their firet truckload ever of Mersise TFL, Hudeon Pulp &
Paper, Palatka, Florida, veceived two 5,000 gallon tanktruck orders
of Baatoeise DSC, This {e our firet business ever at this locatien,
Indications are that additionsl trucklcade will come in '7] end o
commitment for &-500,000 ibe, in 1972,

Soripeete are estimated at 76% of bud’oe for Beptember, Under budget
performance ie caused by Weyerhdeuser's drop off {m PCW-10 usage,
Their usage {9 expected to be at about 135,000 1bs, per month for the
bslance of the year as compared to & 210,000 1b, per month budget,

A successful Scripset 520 trial hae been completed at Mead Corporation,
Chilliecothe. OGeorgia-Pacific, Kalamasoo, hae committed to 520 trial
within the next two monthe,

Jatex Binders

Hajor Polvin 2400 eovders received from Advence Finishing, 500,000 lbs,
end Walter Cazpet Mille, 200,000 1be, Advence Pinfehing, Delten,
Georgis, will be vumning Polvin 2400 ia a foam precost on sll carpet
grades for one month, If this run is susceseful, they have indicated
their desire to contract for their total requirements estimsted between
7 end 12 K dry pounds per year, Walter Carpet Mille, City of Industry,
California, are working wp & contvact €6 sign with Housanto covering
their 1972 neede for Polvip 2400, Coloz Oorporetion 19 Lmvestigating
an EVC1/SBR blend as their fire retavdent system, Triasls are expected
over the next two monthe to determine the coet performance of that
system, Jemes Carpots ran & five drum trial with Polvin 2400 ae a ve-
plecemert for an BER eluminum hydrate fire retsrdant presccat, The

. perpet fe being tested mow for fire retardansy, Poteatisl is 500,000
to 1,000,000 dry pounds per year., All of this activity ie e dlrect re-
sult of continuing upeet in the carpet imduetry brought about by FIC
actions. Ointeen more manufasturers are being eited for failisg to

. COMPANY
CONFIDENTIAL
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H, 8, Bergen Page 3 October 7, 1971

meet the fire retardant etendarde, Three carpet manufecturers have
gone bankrupt es a result of this sction, There i{s a tremenous
interest in fire retardant latex systems, Timing now becomes critfesl.
Plant production is needed et the esriiest possible date.

Sackner Products continues to order development quantities of Monflex
6400, %o word has yet been heard from Ford on vequiremente for material
made with EVC1,

MHead Packsging, Atlanta, ren the long delayed trial with Polvia 2000,
The product performed well and did the job predicted, It did not, how~
ever, outperform s Dov system, Activity comtinues strong in other
paper and board coating epplications, paper saturation, berrier coste
ings and psint '

T. L, Goasage
/oh '
¢ Raceive attachmente
P __COMPANY
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DEPT. 2
NOTHING BUT PRODUCT

KEEP DRIP PA Ep # / MIX TANK IN SAMPLE DRUMS
KIND OF MINg 153 Lot No. KA P/ . DATE/2-¥~ 7/
'PROM | MEASURE | MEASURE | GALLONS [MIX TANK TIME | OPERATO

ODUCT TANK B,P, | AP, | METERED [MFASURE | PINISHED | |
' dof o | =" 9. 2l 2t | ""%
CONTROL . - . '
SAMPLES o TIME _ - TINE :
TAKEN . TAKEN_ _OPERJTOR RESULTS '~ RECEIVED %P. %R. INDEX
. (b —ed =1 ; LO2=pad Z '

- Y

ADJUSTMENT RO. MEAS ' TE TIME - RESULTS ULTS
-jg (W ) - o : : . SP. NDEX
;? fjf 1/3@/1m ‘——— [ — T j I A ]
F H—y 13 R7ZE B, X284, | 1 1 1
. ].' :
LT |

] ] I T
T 1 T 1

. -

REWORK_ADDED
PRODUCT __{TOT NO | AMQURT ;

10~

DATE A i o9
TAKEN BY 2Q,.:!,, /1' /'I /R 10%5%M,
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Yagner

Potter - T pnTY
Tayler = GTAYI

33 (302R8)
50974)

Don Mayer
WGK

Production of Turbinol 153 (1C5=153) has heon transferred
to the WaOK Plant, ¥e have a gmall inventory of packared
material remalining which is es follovws:

0K-29 = 2 x €00 1b. drums = 1,200 1bs.
Q¥=331- 6 x 55 1b, eans = 330 1bs,

This material eontains Aroelor &and should bHe eoncentrated
at the only reraining location which is your plent,

1 rurrest you five un an order for it and plan either to
blend It off or inclnerste it, hase?l on direction fror
the Fusinesr Iroup.

The segond item involved 48 TH~139, which as you know, is
an additive in the Turbinel 153 fermulation. WI=1397 also
contains Aroclor., We have 14 pieces which total 4,24 1us.

It 18 also requested that you order this naterisl to te
sent to your plant and retain it for future ¥C3=153 pro-

‘duetion, ‘The Fii=139 has heen devalued to gero, Ve

would appreciate your cooreration in thie matter,

X

Re A. Dykstra

)
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The S{tuation

In the past, our major strength tn‘the industrial
iuidn business was our low cost chlorinated
raw materials giving superior fire resistance to our

.fluids. These sams materials had good solubility with

0il snd allowed us to formulate the Pydraul 312 series.
The result was & very real and sizeable competitive
advantage {n terms of both quality and price over other
synthetic fire resistant fluids.

Our position 18 changing. We cannot use either polychlor-
inated biphenyls or polychlorinated terphenyls. This
leaves us with & line of resale water glycol fluids
(available now), a straight phosphate ester (available
shortly), and a lower cost oil-phosphate ester blend
promised for the first quarter of 1972. In terms of
quality, we will have the advantages of grester
stadbility and the fact that we are not tied to cresylic
acids. In terms of cost, none of these new products will
give us any significant advantage over our competitors.
In addition, the changeover (the second in a year) will
create an adverse affect, particularly on our aszjor
customers, of which the top five account for 42€ of our
business and the top 20 of which account for 60%.

This means that when the transition has been completed

we could dbe left with considerably less market share than

we now have, with 11l will at certain customers and

“potential sccounts, and with no cost sdvantage to regain

our position. Our sales growth in the future will not be

‘as steep as our sales growth in the past, and our base

will be less,
Objective

Our objective in this transition progras simply stated is

to be out of PCB's/PCT's by June 30, 1972, to salvage as
large & share of the market as possible t£ a profit, and
to be left with zere inventory of our current fluids. Ve
expect to keep at least 50% of our business,-dbut we must
take severasl steps as quickly as possible in order to
schieve this.

TRAN 002492
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" "slone accounts for 188 of our business. We must
-.move immediately to convert G. M. to our phosphate ester

fluid. The o Division, which i{& over half of
the . businase and which uill probably determine
what course © takes, has t0ld us that they will

drain and flush all PCB econtaining fluids froam their
sachines and refill]l with a new product. We will try to
‘sell them our phosphate ester fluld at 1ist price and
_charge fully for incineration of the old fluid. 1f
necessary to salvage the business, we will capitulate on
{inoineration and give some price concession on initisl
f1l1l. In return, we will ssk for a three year supply
periocd t0 recover ocur costs.

‘¥We will not sell a low price phosphate ester as a
replacensnt for A200B, 1If A goes to the
phosphate ester and if we sell a low priced phosphate
ester to one location, we might be forced to sell it to
a8ll of them, Due to eho large share of our total business
that represents, selling to theam at a low price
would underwuine the profitadility of our total Pydraul

program. In addition, due to their sice, it is possidle
that such a move would deteriorate the pricing of the
phoaphate esters at all sceounts.

, i{s having dirrtcult{ with the State of
Illinois because of too high phenolics discharge in their
effluent. However, they appear to be sold on the most
fire resjstant cynthotic fluid, which means phosphate
esters, and &ll phosphate ester fluids will create
phonolicl in their effluent. VWe have gone to them end

" suggested they move to our straight phosphate ester to
avoid PCB problems and that they sclve their phenclice
problem with treatment of their effluent. In terms of
pricing and inocineration, we will handle them in the same
vey ae and, if necessary, maks the same
eoncesséions. .

Check Point

This should be & check point in our plan. If either
: = are lost, we should re-
evaluate our situation and decide again how best to proceed.

TRAN 002493
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" market asd inmtroducing replacemsnt £

Selsctor I Accounts

After testing the water with

o end as soon as sufficient phosphate ester becomss
-available, we will move to convert all Selector I
accounts to straight phosphate esters,

Selector II Accounts

Ve will proceed at once to develop, test and get Pactory
Mutual approval on & line of truly fire resistant oil/
phosphate ester fluide. As scon as the developamsnt Jjob
is done and as soon &8s phosphate éster for these fluids
becomes evailadble, we will begin converting all
Selector II accounts to these new products. It may be
necessary to ralse prices on these fluids depending on
the amount of phosphate ester necessary to give adequate
fire resistance.

Reclamatio

Yo should move now t0 work with Pindett Service Co. on
reclamation of the Pydraul fluids. This msans qQuoting,

in conjunction with Pindett, for reclamation dusiness
wherever we can be competitive. If it turns out that

dues to geography we cannot be competitive in conjunction
with Pindett in all locations, we will establish relation-
ships with other reclaimsrs in those locales.

Capacity

Note that reclamation ultimately could have a negative
affect on our voluwse of new fluid sales. This along
with our lose of business during the transition must be
taken into considerstion when planning the capacity of
our new phoephate sster plant.

Vitel 29 Type Fluids

Vithdrawel of surrent Pydrsul 3127 t{po fluids froa the
uids at higher prices

may foree customers 0 go to either higher priced phos-

phate ester fluids, inferior quality water glycol fluids,

. or the Vital 29/Dssco 300 type flulds which, in our opinion,

are not fire resistant, To combat this, once we determine

TRAN 002494
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whether the phosphate ester content of our replacement
- fluid s significantly higher than Vital 29, we should
go immediately to Pactory Mutual, explain the situation
on the fire resistance of these fluids and ask for
Paotory Mutual's position., In eny case, we should eall
" this question of fire resistance to Pacﬁory Butual's

* " attention when they come to 8¢t., Louis to test and approve

- mailing 1is

our Selector II flulds. 1If they remove their approvail,
that should solve the prodlem. If not and if Vital 29
does start picking up business, we will develop & fluid
in direct competition with Vital 29 and Dasco 300.

Customer Notiflcatio

- On April 15, 1971 we sent out a letter to the Pydraul
¢ saying: "There are now no PCBs in any of

“our Pydraul fluids.” This letter {s not true a ss

irritated the ..... Division of and
probably anyone else who knows that it is not true., Ve
will communicate immsdiately to the same customers cleariy
stating that the letter was somewhat in error and giving
them the facts on the PCB contamination, If possible, we
can temper this with our plans for future fluids. However,
getting the information to our customers before they get .
this information from our competitors should be our
primary consideration.

Fleld Sales/Product Uroup Relationship

Major accounte where the Product Group may directly assist
in convereion are listed in Appendixz H., Currernt epinion
i{s that all other accounts oan de handled directly by the
Piold)Snlcl-an (assuming we do have Selector II replace-
ments ). ’

To help prepare the salesmen for this transition, a meeting
will be held in St. Louis which will foocus on strategic
salesmen end their managers who will be in attendance. At

. the meeting we will lay out for them why we must reformulate,
the reasons we will give the customer, replacement products

~ with prices and denefits relative to our 0ld products and

. competition, pollution aspects of PCBs, PCTs, and phosphate
esters with a discussion of phenolies, B.O.D. and C.0.D.,

and o4l contamination, and the legal aspects of our .

" situation. We will leave them with a "Transition Handbook .

Also at this meeting we will specifically define who will
" handle what accounts, the order in which they will de
handled, and the timing.

TRAN 002493
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Advertising

To counter the negative effects of reformulation, we
should plan and execute an advertising prograa tﬂat will

‘- gxplain why we are making this move and point out the

‘ "advanteges of our npew flulde versus sompetition. This
prograa should begin now.

Appendices

Attached are appendices whiech give some background on what
our new Selector I and Selector II fluids will be along
with their costs, prices and gross profit; whet e typicsal
conversion might ecost us depending upon whether we get
full price for the fluid and who pays for incinerastion;

a liet of our major customersfand what our profitability
for 1972 may look like based on certain assumptions of
econversion rates and costs of our new produscts,

€. L. Bradford

J. B. Davidason

/pep
Attachmente

TRAN 002496
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oo CORIPARY CUSFIRERTIAL

Proposed Pydraul Line and Pricing

: Priciul
Fluid - __T/T__ T/L Drums 10-T/L Drums 5-9 Drums  1-4 Drums
Selector 1 )
Pydraul 10 E 4,55 4,75 4.95 5.00 5.10
Pydraul 30 E Quote 3,65 3,75 3,80 3, 85
Pydraul 50 E Quote 3,65 3.75 3,80 3.85
Pydraul 65 E Quote 3.75 3,85 3.90 3,95
Pydraul 95 E Quote  3.85 3.95 4,00 4,05
Pydraul 15 E Quote 3.95 4,05 4,10 4.15
2 Selector 2
Pydraul 135 C 2,25  2.45 2.65 2.70 2,80
Pydraul 230 C 2.25 2.45 2,65 2.70 2,80
Pydraul 312 C 2,15 2,35 2,55 2,60 2.70
Pydraul 540 C 2,15 2,35 2.55 2.60 2,70

1g gallon can pricing - add ,25/gallon to 1-4 drum price

ZThese prices are based on the fluids containing approximately 60% phosphate
ester and development of a shear stable polymer to assure permanent fire
resistance.

TRAN 002497
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1
= --.. Cost-Short Term Cost-Long 'I'ex'm1
{Monsanto CP)

Fluid

APPENDIX B

Pydraul Profitability

{Dixie CP)

" Gross S, P,
(10-T/L Drums)  Profit 2

Long Term
Gross

Selector 1

1bs. t‘du

9.1 PydraullOE

9.4 Pydraul 29 E-LT .222/1b

9.9 Pydraul 30 E
9.8 Pydraul 50 E
9.7 Pydraul 65 E
..7 Pydraul 95 E

.6 PydraulllS E

Sclector 2

8.44 Pydraull35 C
8.44 Pydraul 230C
8.44 Pydraul 312 C

8.49 Pydraul 540 C

.204/1b
.227/1b
.268/1b
.285/1b

.295/1b

.170/1b
.168/1b
.170/1b

.175/1b

191/1b

.215/1b
.198/1b
.213/1b
.238/1b
.250/1b

.256/1b

.165/1b
©.160/1b
.160/1b
.165/1b

.545/1b
.425/1b
.378/1b
.383/1b
.396/1b
.407/1b

.422/1b

.314/1b
.314/1b
.302/1b

.302/1b

1 Finished Product Cost Including Conversion and Drum Costs

2

Average Freight and Warehousing at $. 03/pound

63%
45%
43%
40%
35%
ok

5%

42%
44%
40%

38%

TRAN 002498
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APPENDIX C ot
‘w‘b\t L ¢
L0 !
N\ ¥
Pydraul Blends ™
- ' e
All prices, costs and profit figures based on the following blends, IV b v!
¢ &
v e ».\‘" “&' ©
w o
o9 \l"’ - .1.%’
Pydraul 10 E Pydraul 29 E-LT Pydraul 30 ET Pydraul S0 E
5
Pydraul 60 N_CP - 35% N,CP %% N,CP 70%¢
sh41 - 63% TPP 30% 27 TPP -30%73..5
-3 27 -
Polymer = 2% f‘:ﬁl: 1“%.: Bdunve w3
: 0. 2ev ol e ¥¢ Bep FY [re
Pydraul 65 E Pydraul 99 E Pydraul 115 E
P 6% &\ NCP 88% NCP 100%
TPP M 1.5 TPP m 0. ¥ Q(.m ruff'v\\
Adian vy dowie WY LS '
P‘ - Lgy ;1.\. LA} A’(‘:“:‘Q n{p'q .
Pydraul 135 C - Pydraul 230 C Pydraul 312 C " NHJ\M\J
) Tt
K,CP 20% N.CP 41% N,CP 46% PR
s1a  as% sia1  16% sia 9% RIS e
*0il  334% *0il  42+% *0i) 444% ¢
Polymer <1% Pdlymer <1% Polymer (1% b

Pydraul 540 C [ M buni labtr et pvo dote sef

by Comrrediom.
N,CP 56%
«O1 434%
Polymer <1%

©0il could be Sunoco 800 N, Mobil 750 or H 230 hut cost of allis $, 04/pound’

TRAN 002499
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APPENDIX D

Typical Customer Conversion 1

Customer Used for Calculations:

Date for caltulation of cost to customer and cost to Monsanto for conversion
from Pydraul 312 A to Pydraul 65 E:

Machine Capacity = 50 muachines x 300 gallons/machine = 15, 000 galions
. Flushing fluid = 15,000 gallons petroleum oil
~Freight Cost = $2.00/cwt. = $,22/gallon

Cost of Incineration = $.03/pound

Case 1

pays full price {or new fluid plus flushing fluid plus {reight for
returned fluid plus $.03/pound to incinerate returned fluid,

A, Cost to

1. 15,000 gallons Pydraul 65 E @ $3.45/gallon $51,175
2. 15, 000 gallons oil flushing fluid @ $.50/gallon s 7,500
'3, 15,000 gallons (138, 000 1bs. ) 312 A plus

15, 000 gallons (112, 000 1bs. ) oil incineration

@ $.03/pound = 7,500
4, Freight on returned fluid:
250, 000 1bs. x ., 02/pound L] 5, 000
TOTAL Cost = $71,175
Cost per Gallon of new {luid = $4,74/gallon

(Does not include labor or downtime )

lAn calculations based on bulk inventory cost of $0.223 per pound for Pydraul 65 E
which assumes Monsanto manufacture of cumyl phenol at 30¢/pound

TRAK 002500
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{ (Casel Con't)

B. GCross Profit to Monsanto

Sales: 15, 000 gallons @ $3.45/gallon = $51,175

COGS: .138, 000 pounds x .223/pound = 30,774
Freight: 146, 000 pounds x , 02/pound s 2,920

Gross Profit = $17, 581

Gross Profit =
% 17,881

51,175 - 2,920 = 36.4%

‘Case 11

. . pays full price for new fluid plus flushing fluid but
Monsanto pays for incineration cost and {reight,

A. Cost to
15, 000 gallons Pydraul 65 E @ $3.45/gallon = $51,178
15, 000 gallons oil flushing fluid @ $. 50/gallon = 7,500
TOTAL Cost = $58,675
Cost per gallon new. fluid = $3, 92/gallon
(Does not include labor or downtime)
B, Gross Profit to Monsanto
'Gross Sales . = $51,175
less: COGS $30, 774
Freight (New 2,920
Fluid)
Incineration Cost 7,500
- Freight (Returned 5,000 = $46,194
Fluid) .
. . Gross Profit $4, 98]
% Gross Profit = 4,981 .
BLa7s —29z0 - 103%
- . e 5 8 RN PR AT PO J v sy s e
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Case 11l

plus incinera

- - .

A,

B,

p—aya full price for fluid but Monsanto pays for flushing fluid

tion costs and {reight
Co;t- .to
15, 000 gallons Pydraul 65 E
Cost per gtllo-n new Fluid
(Does not include labor or downtime)

Gross Profit to Monsanto

Gross Sales

Less: COGS 30,774
. Freight(New Fluid) 2, 920
Flushing Fluid 7. 500
Incineration Cost T, 500
Freight (Returned 5, 000
Fluid)
Net Loss

0 Ro®. CEPOR R JES ESRPRA VP PO WON o PRCRY S PT 8 "p -

$51,1715

$3. 45/gallen

$51,175

53, 694

=($2,519 )

TRAN 002502
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o Top Twenty Customers for Pydraul

Customer Products

10

s« Texas Eastern Turbinol 153
13
14
15
16
17
18
19
20

21 All Other Pydraul Accounts

TOTAL
jgnificant Industrial Aroclor Accounts

1971 Projected

Founds Dollars
ooo's ooo's
178

5237

60

. 15€6

L Cpemy o v T WGP v PR Qe RAT o

LISV RPON

o
[~}
2
S
14,267 (265). 1,200 (51} ©
&
h
- 4
[
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Case 1 -

APPENDIX F

1972 Financial Results

1972 {inancial results as cunénily budgeted:

(coo's 1bs) (oc;o'l $) (coo's $)

Product Volume Sales Gross Profit
Pydraul 60 45 22 9
Pydraul 150-A 1000 400 185
Pydraul A-200-B 2300 621 171
Pydraul F-9-A 150 380 148
Pydraul 625-A 278 83 24
Pydraul AC-A 600 192 67
Pydraul AC-A W.G. 24 7 -
Turbinol 153 325 107 36

Sub Total 5719 1812 640
Pydraul 135-A 1400 336 98
Pydraul 230-A 240 59 16
Pydraul 312-A 6850 1507 407
Pydraul 540-B 125 26 7

Sub Total 8615 1928 528

Total 14, 334 3740 168
Projected 1971 Resulte 14,267 4200 1270
(Based on October actual) -
(Projscted 1971 results 15,076 4416 1385
based on 3/31/71 x 4) :
| | TRAN 00250%
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A‘PPENDD{ F
1972 Financial Results
Case U1
A. (1) Selec;o;' 1 fluids sold at 75% 1972 budget volume through 3/31/72

(2) NCP {luide replace Selector 1 fluids on 3/31/71 and sold at 50% 1972
budget volume from 3/31/72 through end of 1972

B, (1) Selector 2 fluids sold at 75% of 1972 budget volume through 6/30/72.

(2) NCP/oil fluids replace Selector 2 fluids on 6/30/72 and sold at 50%
1972 budget volume from 6/30/72 through end of 1972

c. plants on NCP from 1/1/72 but at the same relative rates
as A and B above.

A-200-B to 50 E
312-Ato 65 E

1 Volume Sales Gross Proﬂtz
Product {o00's 1bs) (coo's) (oco's §)
Selector 1
fLo0 Pydraull0 E 45 22 9
fivod Pydraul 29 E-LT 560 222 101
1.3/ AwtPydraul 30 E 193 63 : 31
A sFs8 Pydraul 50 E 1910 656 261
T.2wa r::‘:_’?ydraul 65 E 1225 437 ‘ 147
S tmern . Pydraul 95 E 340 128 43
¢05 Pydraul ll5 E 152 59 18
Sub Total 4425 1587 610
Solector 2
Pydraul 135 C 825 263 . 72
Pydraul 230-C 144 33 12
Pydraul 312 C 2800 689 221
Pydraul 540 C 72 .17 L]
Sub Total 3841 1008 310
TOTAL 8266 2595 + 920

: Jrinancial results for new products include results {or old products as
AN specified above

aned on our cost long term, Appendix B TRAN 002505
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. APPENDIX G

Ineineration Costs

-

Gallons® Incin., Cost @ $.03/pound Freight @ . 025/pound Total

100, 000 $ 28, 800 $24, 000 $52, 800

150, 000 43,200 36, 000 19, 200

200, 000 57, 600 48, 000 105, 600
250 , 000 72, 000 60, 000 132, 000
300, 000 86, 400 72, 000 158, 400
400, 000 15, 200 96, 000 211,200
500, 000 144, 000 120, 000 264, 000

*Average density of fluid @1,15 = 9.6 pounds/gallon

yaan 00239
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| Monsnto APPENDIX H

covu tmant & LoTaTDN: Norman T. Johnsen

pevt November 24, 1971 “ T.L. Gossage - B2S L

hil

Pydraul Accounts

age Lurudt . )

C.L..Bradford
TO : B2S G

group participation during the transition to reformulated Pydrauls;

Texas Eastern Transmission Houston

TRAN 002507
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C.Ll. Bradford
November 24, 1971
Page 2 .

. 1 would hope that ell other industrial fluids accounts can be handled

directly by the salesmen, However, { we have no low cost Pydraul
replacement the need for product group assistance to retain the
business will be substantially increased.

P Narsa e @ v P WLV

N
Noerman Johneon
ib
‘R‘“ 002505
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racm 1HaML 8 1 OLATION. W. B, Papageorge - B2NK - Ceneral Offices

February 10, 1972 e

svesrct PCB/PCT Actlon Plan

TO * H. S. Bergen B2SL C. Paton B28¢
C. L. Bradford B2SF E. M., Potter B2NK
F. J. Camargo A2NH W. R. Richard T3A
W. 8. Clark B3NC J. R. Savage B2SL
W. R. Corey B2SL W. E. Schalk B3NJ
J. R. Durland 5260 R. E. Sprague B2NG
K. W. Easely 1920 J. E. Springgate B3NA
D. Goodwlillie 8080 J. F. Stapleton B2SA
T. L. Gossage B2SL H. A. Vodden 5470
E. (reene A2NA
N. T. Johnson B2SF
P.J.A. Marsh 5040
J. Mason 5040

This 18 the first attempt to present a composite of the
aotion plans of the various product and apres groups involved
in the PCB/PCT program.

Will each of the managers concerned please forward to me the

missing information and any comments relating to additlonu
or deletions which should be considered,

W. B, Papageorge

WBP: gw

TRAN 003025
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ACTION

U. S. DOMESTIC

f11.
12.

Notify key customer

Mail customer notification
Terminate sales FR fluids
Special undertaking with
Organize conversion team

§stablish returned material liabiiity

. Notify Monsanto installations

Develop conversion bulletin

Rechecik off-shore installations -Qulf
of Mexlco

Notify OEM's by mall
Follow-up visit to OEﬂ'a

Evaluate response; review pollicy

U, 3. EXPORT

9

-8

s mvasemet

Canada
a, Notify customers
b, Notify govermental agencles

‘¢, HNotify OEM's

d. Terminate sales

TRAN 003026

PCB/PCT ACTION PLAN

Heat Transfer Flulds

~ ASSIGNED TARGET ACTUAL

TO DATE  DATE REMARKS

¥RC,HSB, 12/20 12/28

CP 12/15 12/16
12/15 12/15 Exception -

WRC,JFS 2/15

cP 12/15  12/15 :

WBP,JFS 1/15 : ;

WBP 1/15  1/14  CED notifled on 2/1/72

cP Jan. '

cP 2/28 |
1/31 2/15

cP 2/28

cP 4/1

2

DG i?%i 12/26/71
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" ACTION

S. EXPORT (Cont)

2.

i

&
e |

{Z0€00 NV¥l

AIPC :
a. Notify country managers
b. Terminate sales

Latin America

a, Notify managers
b. Notify egents
c. Terminate sales

Austr-alia/Asia-Pacific
&, Notify manager
b. Terminate sales

PCB/PCT ACTION PLAN

Heat Transfer Plulds

ACTUAL

" Page 2

ASSIGNED TARGET ,
TO DATE DATE REMARKS

GEW 1/31 1/20

GEW 1/31 1/31

FJC 1/31 1/20

PJC 1/31 1/19

FJC 1/31 1/31

EG 1/31 1/14

EG 1/31 1/31

HARTOLDMONO010717
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PCB/PCT ACTION PLAN

ACTION

o
]
- &

S. DOMESTIC

Notify customers of regtrictive sales
policy.

Terminate sales to non-approved
customers

Notifly customers replacement fluid
avaliable from original equipment
suppiier. ’

Notify original equipment supplier he
must supply replacement fluid,

Notify customers using dielectrics
in magnets, motors and switch gear
of restrictive sales policy

Hotlfly customers of procedure

. for returning scrap fluid, -

v.S8, EXPORT

Canada

a, Notify customers of restrictive
sales policy

b. Terminate sales to non-approved
customsrs

AIPC

Latia America

Australia/Asia Pacific

a. Inform area directors of poilcy

b, Notify customers of restrictive
sales policy

¢. Check enforceablility of holc-
harmless letter in appropriate
countries.

. Page 3

12/21 Six additional mailed on 1/7/72

Dielectrics

ASSIGNED TARGET ACTUAL
TO DAE DATE REMARKS

HSB 12/31

HSB,TLG 1/15 1/14

TLG /31 ° 2/8

TLG 1/31 2/8

TLG 1/31 2/l

PGB 1/31 1/25

pa 1/31 1/6

DG 1/31 1/31

EG | 1/14

WAM's 1/31 1/21-31

d. Terminate sales tc non-approved customers.

3/31

TRAN 003028
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PCB/PCT ACTION PLAN

Industrial Pluids

ASSIGNED TARGET ACTUAL
ACTION TO DATE DATE REMARKS
" . Santovac ' '
1. Phase Out cLB 1/1 1/1
Turbinol
<. Present alternate fluid to
and Texas Eastern CLB 1/31 1/31
2. Begin field trial alternate fiuid * PField trial date will depend
at T. E. : CLB L/y . on length of winter and T.E.'s
i t
3. T.E. transition to new fluid nventory of Turbinol 153.
Turbinol 30E/SOE literature
| Turbinol for bearing literature 4 :
Price sheets CLB 6/30
Pydraul
. Finalize reclamation program CLB 2/15 Being reviewed now
2. Vieit top accounts CLB 1/30 1/30 Completed-Favorable reactions
' . of practically all accounts.
3, Mail out customer notification CLB /31 - - 1/31
4, Selector I & II Pactory Mutuai
. approvals CLB 2/7 2/7
5. Visit all accounts cLB 2/15
§. Aroclor 6037 replacement . CLB 2/15
7, Arocior SU6C replacement cLB - 2/15
3. Selector II informal price sheét CLB 2/21
G. Selector II, 1st literature CLB 2/29 _ TRAN 003029
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Industrial Fluids

Assigned
»ydraul (Cont) TO
i0. Application for approval at
. Bureau of Mines CLB
1. Finalize advertising program CLB.
12. PFormal price sheet, Selector
I&Il : CLB
i3. Start warehousing new fluids CLB
14, Stop stocking warehouses with
PCT fluids CLB
15, Start delivering new fluids CLB
16. No old fluid accepted for
I credit after thls date CLB
.17. Stop manufacturing PCT fluids CLB
18. Consolidate PCT warehouse stocks CLB
19. Seil last of PCT fluids CLB
20. Bureau of Mines .approval CLB
21, Incinerate any remaining PCT :
fluids ' CLB
22, Issue revised sales forecasts CLB
3. 82 Export
“. Write plan to withdraw all PCT
fluid sales after 6/30/72 and
cor.vert to new producta, CLB

Target
Date

Actual
Date

/1
3/1

u/1
8/1
4/1%
4/15
5/1
5/1
5/1
5/30
6/1

6/30
2,3,4,5,6/1

2/15

2/1

Page' 5.- )

Remariks

'HARTOLDMONO0010720



—————T T —— - o 8 G AT cw -

ACTION
¥. S. Domestic & Canada

:e GQenerate withdrawal plan:
a. QGet time table approved
b. Get "Rationale”™ approved
c. Get customer/distributor:
letter approved
d. HNotify Plasticizer personnel
e. Notify ex-plasticizer
personnel
f. Set up controls for final
shipments w/COP Dist.
g. Set sales limits for all
., customers w/reg. wgrs.

2. Customer Notification:
a. Generate key acct. list
b, Set up ¢ripe for Mgmt pers.

¢. Miail "Withdrawal® package to
field aalesmen

d. Send wire to reg. nsra/
salesmen

e, Make calls on reglonal
offices

f. Notify

g. Key customer calls

h, Contact all sustomers by
) telephone

by mail.

1¢0€00 NWV¥i

PCB/PCT ACTION PLAN

i. Formal customer notification

A i w e o e el s e

Plasticizers
ASSIGNED TARGET ACTUAL
TO DATE DATE
WSC 12/10 12/10
WSC 12/10 12/12
WSC 12/10 12/18
WSC 12/20 12/20
CP/H¥SC 12/20 12/20
WSC 12/23 12/22
Reg. Mgrs. 12/28 . 1/4/72
WSC/JDW 12/10 12/8
WSC 12/16 -
WSC ‘ 12/17 12/16
WSC 12/20 12/17
WSC 12/20 12/17-20
WSC 12/17 12/17
Field Sales 12/21 12/21
12/31 12/31
Fleld Sales- 12/31 1/7/72
WSC 12/31 12/31

Page 6

REMARKS

Travel aschedules caused
delays.

Delayed pending initial
customer contact.

. Done by telephone

This 1s probably 95-96%
complete.

HARTOLDMONO0010721



ACTION

¥, S. Domestic & Canada (Cont)

2.

i

Replacement Program:

8. Generate replacement suggestions .

b. Publish replacement info
to fleld ssles force

¢. Continued contact w/
customers

Termination

2., S. Export 0

1.l

Generate withdrawal pian

g8, Published letter to LePage
and Simpson

b. Notified all world area
mgrs. of 3/31/72 date

¢, Detalled plan published to
World Area Mgrs.

‘Customer Notification:

a. Approved letter wired to
all World Area Mgrs,
b, Lestter sent to customers

Replacement Program:
a. Generate replacement
suggestion and distribute

b. Continued contact w/customers

Termination - PCT's
- PCB's

TRAN 003032

Plasticizers
ASSIGNED TARGET
T0 DATE
Reg;Sales

12/20
WSsC 12/31

WSC/Reg.Sls. 3/31

Field Sales
¥SC

WSe
WSC
WsC

W3C
WAM's

WSC
WAM's

WAM's
WAM's

3/31

?
12/31

3/31/72

3/31/72
1/31/72

Page 7

ACTUAL

DATE REMARKS

12/20

1/7/72 Delayed pending input from
AWMC and by WSC. :

12/27 Key plasticizer actions
generated by Gossage, Bergen, -
and Corey.

12/20

12/23

1/8/72

1/19/72
Written confirmation received
on al]l world areas except
South America and a couple of
accounts in Asie Pacific.

1/10/72

1/31/72  Australia & Latin America

ceased sales on 12/3:/71.

HARTOLDMONO0010722
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ACTION

b

2.

€E0E00 NV¥l

PCB/PCT ACTION PLAN

MONSANTO EJROPE

ASSIGNED TARGET ACTUAL
TO DATE DATE REMARKS

Dieliectric Pluids:

a.
b,
c.

d.

Review Monsanto legal PIM

liablility situation

Notify customers of restricted . -
sales policy.

Terminate sales to non-approved

customers 3/31

Terminate sales to "service”" users 3/31

Heat Transafer Fluldd:

b.
€.

Notify customers of

termination of sales

Notify OEM's of policy . '
Terminate Santotherm FR sales ) 1/31 1/31

Industrial Pluids:

8.
b,
e,

d.
e.

L.

h.

o

F}
o
k‘

Notify gdistributors of termination . )
of PCB Pydrauls '
Notify CBustomers of termination

of PCB Pydraul

Notify OEM's of termination of

PCB Pydérauls

Terminate PCB Pydrauls ' 1/31 1/31

Notify customers of termination

of Santovac 1 and 2 Sales ,

Terminate Santovac 1 & 2 sales 1/31 1/31

Notify distributors of termination

of PCT Pydrauls

Notify customers of termination ot

PCT Pydrauls

Notify OEM's of termination of PCT Pydrauls .

Terminate PCT Pydraul sales 6/30

Develop plan for European mine )

applications WRC, EJP, JH
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MONSANTO EUROPE

ASSIGNED

ACTION TO
4, Plasticizers:

a, Notify customers of termination

of non-electrical PCB sales.
b. Terminate non-electrical PCB sales
¢. Notify customers of termination of
PCT sales
d. Terminate BCT sales
-

o
b -]
»
z
[ =]
[ »]
[ T3]
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[T
&

* TARGET

DATE

1/31

3/

Page 9
ACTUAL
DATE REMARKS
1/31
1/31
1/31
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PCB/PCT ACTION PLAN
i ’ ASSIGNED ° TARGET ACTUAL
ACTIOR ) . TO DATE DATE REMARKS
JAPAN
1., Plasticizers .
a. Discontinue sialas of PCB 12/31/7T1
b. Discontisnue saies of PCT 1/1
2. Dielectric Fluids Legal counsel advises hold-
a. Notify customars of termination of sales harmless letter probably not
b. Terminats salés 7/31 enforceable in Japan.
3, Heat Transfer Fluids
a. Terminate sales to new installiations 3/31 Proposed exception:
=, Exports .
a. Terminate non-electrical PCB sales 1/31 1/31
b. Terminate unapproved dielectric sales 31
6. Terminate sll dielectric sales /30
-
[~
Z
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[ -]
C
[«
[T
YR
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