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MONSANTO COMPANY 
Monsanto, Illinois

SAFETY REVIEW COMMITTEE

Messrs:

P. E. Heisler - WGK 
H. C. Carder - WGK 
Process Holders

Title:

',R, Bucfenel&n * Org. Res, 
H. LrOtahtrand - Org, Res.

Tentative Amendment No. "A”

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 discardet 
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. 1 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. 1 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" March 10, 1965- 2 -

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 bbil 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 to approximate 
laboratory conditions.

Comments:

The production rate will be limi ted by maximum vapor and heat loads that can be 
sustained in the entrainment and condenser systems on N°. 2 still. In the past 
55, 000#/day have been attained in these systems. The upper limit is not presently 
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
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Tentative Amendment "A" March 10, 1965- 3 -

Approvals:

D. E. Harris

A. Miillendore

. ( L
H. X. Hubbard
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MONSANTO COMPANY 
Monsanto, Illinois

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. "B11 to the Standard Manufacturing Process 
for Aroclor (Dept. 246, WGK) dated 7/20/64,

OBJECTIVE;

Run two plant tests using revaporized Cl2 and dilute (25 mole %) Cl2, 
as feed stock for Aroclor 1242 production.

PRESENT PRACTICE:

The Dept. 246 Chlorinators are batch charged with biphenyl (Bit#). The 
Bi0 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 Cl2 (from DeNora & Hooker Cells) H2, N2, 02, C02 
and trace amounts of organic impurities. The Cl2 concentration is in 
the range of 75 * 95 mole % and varies with operations in the Cl2 depart­
ments .

PROPOSED PRACTICE (Two Plant Tests, 1242 Aroclor)

1. A plant chlorination test will be run using revaporized Cl2 from 
Dept. 232 as the Cl2 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 Cl2 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 Cl2 diluted 
to 25 mole % with dry air as Cl2 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 Cl2 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.
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Tentative Amendment No. "B".

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 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, 0000/day for a duration of 1 - 1 1/2 days. For the dilute Cl2 test the 
rate will be limited to about 11, OOOif/day for a duration of 3 days.

SAFETY:

No increase in safety hazards is for seen in these two test runs.

APPROVALS:

Prepared by:

.a a, % -jlju-

D. R. Middleton

7S6-6S-
D. E. Harris
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MONSANTO COMPANY
Monsanto, Illinois

September 1, 1965

Me ssr 6:
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 chiorinator without catalyst basket.

PRESENT PRACTICE:

The Dept. 246 batch chlorinators (31 diam. x 16' high) are batch charged 
with biphenyl, which is chlorinated with snift gas. At the present, each 
chiorinator 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 chiorinator and run three to five 1242 
and three to five 1260 batches in that chiorinator 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 chiorinator off-gas will be sampled and analyzed 
for chlorine,, to check chlorine utilisation 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 a small portion of the iron of the bed is available 
for utilization, Also, the plugged bed hinders chiorinator circulation and 
probably leads to hot spots in the chiorinator. There is a problem of cross 
contamination from batch to batch with the bed, which results in an excessive 
amount of overchlorinated products.

COMPANY 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% FeClj is necessary to produce stable aroclor. 
No mention is made of the need for iron, and none was used in the lab 
chlorinators.

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 
chlorinator6, 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&s a process 
revision. If the test material is not equivalent to normal production the bed 
will be replaced.

SAFETY:

No increase in safety hazards is anticipated.

QUALITY:
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Tentative Amendment No, C 3

COMMENTS:

This plant test would normally involve some lose 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.

APPROVALS:

P, E, Heisler

(J, A. Mullendore

Prepared by:
W. G. nramp/r

Date tT7 tTTih; Lr h tfobard '

9-7-df
Date

emc

SAFETY REVIEW COMMITTEE

^£jT~/j' (a $

9-3-&S-

Qlyt&VK f- 7-^
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MONSANTO COMPANY 
Monsanto, Illinois

Messrs;

SAFETY REVIEW COMMITTEE

6lt/K M'2.4-6S

October 20, 1965

P. E. Heisler - 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, WGK) dated 7/20/64,

Objective:

Evaluate potassium carbonate as a 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 lbs. 
of lime (calcium hydroxide) is added to each still pot. At the end 
of a run (250,000-500,000 lbs.) 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. If' the proddct deviates fyf>m norp&l in any adverse>Way, 
"it will bQ/Tso^sted and will/not be/sold ap electrical grade(

4/ 44,.*14/
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2 October 20, 1965Tentative Amendment "D"

Justification:

The presence of a base during distillation serves two known purposes: 
It neutralizes free acid, and it reacts with the FeCl3 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 K2CO3 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 K2CO3 and making a simple low boil 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 laboratory distillations uBing K2C03.

Comments:

No production Iobs will be involved since WGK Dept. 246 is presently 
running at only 75# of demonstrated capacity.

Prepared by:

. J. Luecken

APPROVALS:

/o/»'/if

Date

Date

A. Mullendore Date
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MONSANTO COMPANY 
Monsanto, Illinois

December 3, 1965

Messrs: cc,

P. E. Heisler - WGK 
H. C. Carder - WGK 
Process Holders

R. W. Bucknell - Org. Res. 
H. L, Hubbard -Org, Res.

Tentative Amendment No. ME"

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 adpled in place of the normally used lime 
(calcium hydroxide).

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

PRESENT PRACTICE

(

Biphenyl (Bi0) is chlorinated in the chlorinatore which contain catalyst 
baskets. Previously the basket furnished FeClj 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 FeClj and 
neutralise HC1 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 a s 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 samples for 
evaluation by electrical grade customers. Any excess test material will
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. PROPOSED PROCEDURE (Cont'd.)

be sold as non-electrical grade 1242 providing it passes all specifications. 

JUSTIFICATION

From previous plant testB, 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 ti 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 fractionation, but an improve­
ment over normal production is expected.

SAFETY

No increase in safety 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:

Q,

D. R. Middleton

9
P, E. Heieler

•Vi/jf JO, €, MwU*.
Date

tri

D. ETJiarriB

Q. Cv'

R. W. Bucknell

Date

11
Da

^ * j**’. r ~ J^ ^f

/J/tifc. n-tx 4.

/&- /
< jL/iudJfi*^t+****^f

2 G company TR4N 
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Monsanto, Illinois 

.May 10, 1965 

AMENDMENT DISPOSITION

.Tentative Amendment No. "A" to the Standard 
Manufacturing Process for Aroclor(Dept.246,
WOK) dated 7/20/64, Tentative Amendment 
No. 'A" is dated 3/10/65.

.TO; Messrs;

P. E. Heisler - WGK R. W. Bucknell - Org. Res,
H. C. Carder - WGK H. L. Hubbard - Org. Res.
D. E. Harris - WGK J. A. Mullendore - Gen. Off.
J. J. Luecken - WOK Process Holders - c/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.

D. R. Middleton 
Technical Services Dept.

vmd

*WGK TSD Report - Aroclor; Improve Electrical Grade Quality
91370;5198, Report No.l, dated 4/14/65.
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AROCLOR

SECTION I

SYNOPSIS OF PROCESS

Aroclor Is a trade name used to designate chlorination products of 
biphenyl, biphenyl high boilers, or mixtures of the two. Liquid 
Aroclors are produced by chlorinating biphenyl to 21, 52, 42, 48,
54, 60, and 62# chlorine content. • Chlorination above 65$ yields a 
solid product at normal temperatures. Liquid Aroclors are identlfie< 
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 ( 0-0) and chlorine (Clg) gas in the 
presence of a Ferric Chloride (Feds) catalyst are reacted to form 
a chlorinated aromatic compound. Hydrogen chloride (HC1) gas is 
liberated during this reaction and piped to the muriatic acid 
department. The exact chemistry of biphenyl chlorination is 
unknown. Many isomers are formed. A schematic representation of 
biphenyl chlorination is as follows:

120°-170°C.
_ _ «" win HUB——■——■n Clg FeCli

n varies 5.05

Btu .

BIPHENYL
M.W. ■ 154

CHLORINE
M.W. - 71

AROCLOR HYDROGEN
M.W.=(257-1- CHLORIDE

595.6) M.W. = 56.5

COMPANY
CONFIDENTIAL TRAN 009208

WATER PCB-SD0000023610



Dept. 246 - Process Description 2-

AROCLOR 

SECTION I

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 mo6t 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 propertie s 
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 
transferred to a storage tank.

This process description will describe the production of Aroclors 
1242, 1248, 1254, 1260, 1254 *ylene mix, and 1262.

COMPANY
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AROGLOR

SECTION II

FLOW SHEETS

This section contains the following flow sheets.

1. Complete process flow sheet.

2. Chlorination Reaction Step

3. Aeration and Distillation

4. Blending, Filtration and Storage.

Dept. 246 ■ Process Description
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Dept. 246 - Process Description ^ .

I AROCLOR

SECTION III

PROCESS IN DETAIL

A. 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 liquids 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 4000# 4000# 4000# 4000# 4000#

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

Specific Gravity 
of Crude

1.349-58 
at 65*C

1.408-18
at 65*C

1.498-508 
at 65*C

1.558-69 
at 90'C

1.580-90 
at 90eC

Weight of
Crude Batch .

6670# 7580# 8450# 9600# 10,600#

Weight of Distilled
Batch

6330# 7200# 8040# 9100# 9850#

Tons of 100% by-product 
HC1 per Batch 1.24 1.43 2.27 2.47 2.70

Theoretical Molecular 
Weight 257.7 292.6 326.6 369.5 395. 6

\
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Dept, 246 - Process Description 5.

AROCLOR 

SECTION III

PROCESS IN DETAIL

B. 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 iB 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 oC 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, 
"sniff 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 fotir 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 chlorinat'ors . Each chlorinator is 
three feet in diameter by sixteen feet high, and constructed of steel.
Each chlorinator has a catalyst bed which is 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 raachig 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 TRAM 009215
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SECTION III

PROCESS IN DETAIL

Dept. 246 - Process Description ^

B. 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 Qsparger) and passes through the catalyst 
bed. A chlorinator temperature less than 170*C. should be maintained 
during the chlorination reaction to avoid sublimation and subsequent 
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 + 5“C, 
The chlorination temperature 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 aii-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 1 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-cooled heat 
exchanger, and back 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 
zero 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.
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SECTION III

PROCESS IN DETAIL

C. Aeration and Distillation

Dept. 246 - Process Description

When chlorination 1b complete, the crude Aroclor 1b 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 chloride.

Crude aerated Aroclor is tonesferred from the #2 blow tank to the jfi 
blow tank. The #1 blow tank is used as a crude Aroclor feed tank to 
the stills. Crude aerated Aroclor Is 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 0 
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 1b Immediately recharged with crude Aroclor and 200 pounds 
of lime is added directly to the still pot. Hydrated lime is 
received in 50 pound bags. The lime neutralizes any residual HC1 
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 50-50 mm Hg. Abs.

Natural gas is used to heat the coil of the Aroclor still furnaces. 
The pressure of the gas burner (eclipse, st. 108.5, 2", #568, 600,00( 
BTU/lir.) is adjusted as needed for production requirements. The 
normal gas pressure is 2-3 psig. . •

D. Blending, Filtration, and Storage

When the still receiver is 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 4o 
pounds of attapulgus earth is added to the distilled 12^2 Aroclor.
All other Aroclors are earth-treated with 20 pounds of Attapulgus 
earth. Regular Attapulgus earth is received in 50 pound bags. The 
mixture is 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 a minimum of four houn 
in a Orieve-Hendry drying oven before addition to the blend tank.
The purpose of earth heat treatment is to remove any moisture in the 
earth and activate it. The Attapulgus earth absorbs water and . 
ionic impurities. This improves the electrical-quality properties o 
the Aroclor.
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AROCLOR 

SECTION III

PROCESS IN DETAIL

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

The filter press is cleaned after about 5-7 batches or as needed. During 
the filtration, 2-16 os. 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 and five above - 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 from the storage tanks are drummed, 'pumped to tank cars, 
pumped to tank trucks, or transferred to Department A1-246 or B-246 mixing 
tanks for the production of PyranolB, Interteens, or Pydraul A-200.

Batches of Aroclor 1254-mix are mixed in the #1 blend tank. This opera­
tion consists of a mijt 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 steam and then blown with air,

E. By-product Hydrogen Chloride

The by-product hydrogen from the chlorinators is collected in a common 
pipeline header and flows to the central HC1 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 248 by passing 
through a Haveg S-K drowning jet. The removal of HC1 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 thi-p gas 
going up the vent stack or increase its velocity past the flame propogation 
rate (15 ft./sec.). This is accomplished by introducing a sufficient 
quantity of steam into the vent stack.

(
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AROCLOR 

SECTION IV

COMMENTS ON PROCESS 

CHLORINATION STEP 

A . Ra w 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 i6 reported monthly and compared with 
standard and theoretical yields which are calculated according to the 
quantities of the various ArocloTs 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
H/ff Product H/ If Product

1242 . 9032 0. 6180
1248 1.0323 0. 5580
1254 1.6130 0.4978
1260 1.2903 0.4368
1262 1.3333 . 0.4163
1232 0.6882 0. 7216 .
1254 Xylene 1.0452 0.4480

THEORETICAL CONVERSION FACTORS

AROCLOR CHLORINE BIPHENYL
#/ # Product #/ ff Product

1132 - 1232 0.6400 0.6891
1142 - 1242 0.840Q 0.5919
1146 - 1246 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
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CHLORINATION STEP

Dept, 246 - Process Description 10.

B. 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 
How rate increases. The chlorine flow Tate 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 "snift11 gas is another factor control­
ling the rate of chlorination.

3. Catalyst - The chlorination rate increases when ferric chloride 
catalyst i6 added to the charge. The best results are obtained when 
the biphenyl charge contains .05% ferric chloride catalyst.

C. Quality

Some of the factors which affect Aroclor quality 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.
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SECTION IV

COMMENTS ON PROCESS 

CHLORINATION STEP

C. 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

Steam is not applied to the coils of the blow tanks when aerating Aroclors 
1142 and 1148. This prevents the loss of Aroclor vapors. Eighty.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 Btills 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 
ieolated.

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. (Tare will carry over). 
The "tail - end" still fraction (tars) is a possible source of unstable 
Aroclors.
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SECTION IV

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.

(
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APPENDIX A

EQUIPMENT LIST

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 Numbers assigned some­
time in the future. This equipment list should be expanded as additional 
Item 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

De script ion

Taber vertical submerged cent. 
pump, size C-3, 2 1/2" inlet,
2" outlet. Connection bronze 
except Bhaft 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 
105# hydro, pressure. Mixer is 
Mixco Model N33G75, gear driven 
propeller. Motor is 440/3/60 
TEFC, 1725 RPM.

DurcoHoriz. 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 pig. head. 
Shell 3/8" and head 7/16" thick, 
3/16" jacket over lower half of 
tank.

Same as Item No. 105,
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AROCLOR

APPENDIX A EQUIPMENT LIST (Cont'd.)

Item
No.

Equipment
Name

Equipment
Number Description

107 Chlorinator 21-5251 Tank made by Leader Iron Works. 
Otherwise, same as Item No. 105,

108 Chlorinator 21-1285 Same as Item No. 107.

109 Chlorinator 21-1452 Same as Item No, 107

110 #1 Mist 
Eliminator

15-0581 Tank made of carbon steel. Element 
made of carbon steel. Design pressure 
is 50 pslg. and design temperature is 
5005F.

111 #2 Mist 
Eliminator

15-0582 Same as Item No, 110.

112 #5 Mist 
Eliminator

15-0585 Same as Item No. 110.

115 #4 Mist 
Eliminator

15-0584 Same as Item No. 110,

114 #5 Mist 
Eliminator

15-0586 Same as Item No. 110.

115 Chlorine
Mist
Eliminator

21-4042 Tank made by Alpha. Carbon steel 
construction. Coded tank. Element 516. 
stainless steel. 15" Dia, glass fiber 
inverted type. Design pressure is 50 
pslg and design temperature is 500°F.

116 Chlorine . 
Vaporizer

58-5487 Chlorine vaporizer made by Armstrong 
Company. 8 5/8" OD x 11* long. Carbon 
steel construction. Chlorine side 
designed for 250 psig. at 400°F. Steam 
side designed for 100 psig at 400°F.

120 Knockout Steel vertical 60 gal. tank.

121 Chlorinator 
#1 Pump

19-4505
66-8109

Durco Mark II horiz. cent. pump. Inlet 
is 5" and outlet is 2", ductile iron,
with Durametallic seal and Manzel 
lubricator. Rate is 200 GPM at 25' 
static head Sp. Or. of 1.5. Motor is 
10 HP, 1800 RPM.

COMPANY
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AROCLOR ■

APPENDIX A EQUIPMENT LIST (Cont' d.)

Item
No.

Equipment
Name

Equipment
Number Description

122 Chlorinator 
#2 Pump

19-4506
66-8110

Same as Item No. 121.

125 Chlorinator 
#5 Pump

19-4507
66-8111

Same as Item No. 121.

124 Chlorinator 
#4 Pump

19-4508
66-8112

Same as Item No. 121.

125 Chlorinator 
#5 Pump

69-5892 .
66-6509

Same as Item No.121.

126 Blow Tank
#2

21-2086 Tank made by Graver. Dwg. E-865. 71 Di 
x 7' str. sides, dished heads 1/2", 
Shell 5/8", 5 turn coll of 2" pipe sup 
ported on brackets welded.

127 Blow Tank 
#2 Pump

66-2956
69-0577

Taber horiz. cent. pump. Type L-2.
2f" x 2". Semi-steel with monel shaft
and water Jacketed stuffing box. At 
20' static head, rate is 80 (3PM, 1.5 
Sp. Or. at 500°P. Motor is 5 HP, l800 
RPM.

128 Air Dryer 14-0104 Anders Lykens Corp. Air dehydrator.
Two code welded tanks filled with 55 to 
activated alumina. Dwg. >£6456.

129 Blow Tank 
#1 Pump

19-0629
66-9080

Same as Item No. 127.

150 Still #1 20-0045

. 1

Vacuum still purchased from Graver.
Dwg. C-809. Size 6' Dia. x 5'6" Ig. 
on str. side, 4" shell, dished head 
5/8". 60# hydro, pressure test.

151 Furnace #1 27-0045 Steel heater furnace. Steel shell 5/l( 
x 5'9" Dia, x 4' 10£" lg. 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,

152 Still $1 
Pump

19-0594
66-4891

Taber vert. sub. cent. pump, type L-2. 
Casing, yoke, and Impeller made of 
steel. 2" inlet and 2" outlet. Length

COMPANY
CONFIDENTIAL
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HP., 1750 RPM.
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APPENDIX A EQUIPMENT LIST (Cont'd, )

Item
No,

Equipment
Name

Equipment 
Numbe r

De ecription

133 Still n 20-0062 Vacuum still purchased from Noote r. 
Dwg, 6944. 6' ID x 11' 10" str. shell, 
internal pipes, standard dished heads. 
Glass wool insulation 3" with 1/2" 
finished coat.

134 Furna ce #2 20-0066 Same as Item No. 131.

135 stiii n
Pump

66-1759
69-1277

Taber vertical sub. cent, pump. Type 
CL-4, 2 1/2 X 2", size 384. Pump
is dynamo steel. Capacity is 75 GPM 
at 25' static head, Sp. Gr. 1.8. Motor 
is 7 1/2 HP, 1750 RPM,

136 Condenser HI 38-0770 Heat exchanger made by Nooter. Dwg. 
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

137 Condenser HZ 38-1378 Same as Item No. 136.

138 Receiver Tank HI 21-0771 Vacuum receiver tank made by Nooter. 
Dwg. C-795. Size i6 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. 60H hydro, pressure 
test on tank and 300H on coil.

139 Receiver Tank #2 21-1377 Tank made by Nooter. Dwg, C-795,
Same as Item No. 138,

140 Receiver Pump HI 66-9067
69-0565

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

141 Receiver Pump #2 66-5670
69-1258

Same as Item No. 140,
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AROCLOR

APPENDIX A EQUIPMENT LIST (Cont’d.)

Item
No.

Equipment
Name

Equipment
Number Description

142 Blend Tank 
if'l

21-0779 Tank made by Graver, Dwg. E-862.
Welded steel tank, 7' Dia. x 7' high, 
dished heads , shell 5/8". All sur­
faces sprayed with .005" zinc then .00J 
tin. 2" xHy pipe coll and supports.
Cape bronze stirrer and bronze shaft. 
Test of tank is 60# and coll is 500# 
hydro. pressure.

145 Blend Tank
n

21-1599
66-0217

Same as Item No. 142.

144 Blend Tank 
Pump

19-1757
66-5718

Taber Horiz. Centrifugal pump. 504 s.s, 
2" x l£" capacity 60 GPM, 100' head. 
Motor is 10.0 HP, 1800 RPM.

145 56" Sparkler 
Filter

15-0258 Filter made by Sparkler Mfg. Co., 55-D- 
12 horizontal plate filter. Type 504 
s.s. Jaoket tested for pressure of
50 psi.

146 Finished
Product
Tank #1

21-0780 Filtrate receiver tank. Dwg. E-862. 
Same as Item No. 142.

147 Finished
Product
Tank #2.

21-1400 Tank made by Nooter. Otherwise, same 
as Item No. 142.

140 Storage
Tank $5

21-0768 Tank made by Graver. Dwg. C-609. 
Horizontal steel, 10' Dia. x 2o' long 
on str. side, dished heads, Bhell 
head 9/16". Test of tank is 60# and 
coil is 500# hydro, pressure. All 
coils, supports, inside surface spraye 
with .0051' zinc and .005" tin.

149 Storage
Transfer
Pump fb

19-0585
66-0855

Taber Vert. Sub. pump. Dwg. A-587.
Type C-5> 2" x 2", C.I. body, length 
11'6". Cap. 50 GPM, 60' static head, 
Sp. Gr. 1,18 at 170°F. Motor is 5 HP, 
1800 RPM.

150 Storage
Tank #4

21-0769 Same as Item No. 148.

151 Storage
Transfer
Pump #4

19-0584
66-1501

Taber Vert. Sub. Pump. Type L-2. 2£" 
2". Length 11'6". Cap 50 GPM at 40’ 
static head. Motor Is 5 HP, 1800 RPM
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APPENDIX A EQUIPMENT LIST (Cont' d. )

Item
No,

Equipment
Name

Equipment
Number Description

152 Storage
Tank #5

21-1510 Tank made by Leader Iron Works. Dwg. 
C-609. 10' OD x 26' Long on str, she 
Same as Item No. 148 for other 
characteristics.

155 Storage 
Transfer 
Pump #5

I9-OQ29
66-0856

Same as Item No. 151> except length 1 
4-7".

154 Storage
Tank #8

21-5526 Alpha tank 12'6" Dia. x 22' high. 
20,000 gallon storage capacity. 
Aluminum constructed Dwg. TS-D-5011.

155 Storage 
Transfer 
Pump #8

19-5172
66-2651

Durco pump, model WH2 Alloy constr. 2 
x l£", 8" Impeller. Cap. 160 QPM at 
55' head. Motor is 7$ HP, 1740 RPM,

156 Storage
Tank ffj

21-2404 Slpha tanlc. 15' O.D. x 20' high. 
Vertical tank, constructed of 5/8" mi 
steel. Capacity is 20,000 gallons.

157 Storage 
Transfer 
Pump in

19-2077
66-1691

Pump made by Blackmer. Monel shaft, 
2#" x 2i". Cap. 90 QPM, 15’ head.
Motor is 5 HP, 1750 RPM.

158 Scales 24-0246
24-0187

Made by Toledo Scale Co. 800# capacit; 
dial type scale.

167 Blow Tank
a1

21-0750 Tank made by graver. Dwg. E-865. 7' 
Dia. x 7' str. side, dished heads $", 
shell 5/8". 5 turn coil of 2" xHY pip?

169 Surge Tank 22-0751 Cyclone collector made by Graver. Dwg. 
B-695* 48" Dia. x 27" on str. side, 5' 
6" long and tangential inlet near top 
of side. 5/16" steel throughout of 
welded construction.

170 City Water 
Pump Hi

69-IO85
60-5565

Taber Horlz. pump, Model CB5, 5" x 2a 
9" impeller. Cap. 180 GPM, 50' head. 
Motor is 7i HP, 1800 RPM.

171 City Water 
Pump HZ

69-2078
66-1796

Same as Item No. 170

180 Exhaust
Blower

11-0265 Made by American Blower Co. Type 450E 
Capacity is 64o8 SCPM at 1510 RPM. Dwi 
E-IO699. Motor is 15 HP.

COMPANY
CONFIDENTIAL

TRAN 009228
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Dept. 246 - Prooess Description
19.

AROCLOR

APPENDIX A EQUIPMENT LIST (Cont'd.)

Item
No.

Equipment
Name

Equipment
Number Description

185 Coke
Scrubber

#1

21-0756 Scrubber liquor tank made by Graver. 
Dwg. C-800. 4'6" Dia, x 5'6t' on str. 
Side. Coil 3 turns of l£" xHY pipe.

186 Coke
Scrubber $2

21-1396 Same as Item No. 185,

200 Cyclone
Separator

21-1413 Separator made by Helntz Steel. 3' Id 
6' high tangential separator with 
integral vapor pipe complete.

201 Air-cooled
Heat
Exchangertb

38-5528 Air-cooled heat exchanger made by 
Dialer. Cooling capacity is 1,200,OCX 

Btu/hr. Steel construction except for 
aluminum fins, Fan motor is 2 HP,
1150 RPM.

205 Steam Vacuum 
Jet #1

55-5525 #2 i Worthington 3*Btage vacuum Jet.

204 Steam Vacuum 
Jet #2

35-1686 Same as Item No. 203.

205 Steam Vacuum 
Jet #5

55-5555 3-stage porcelain Kubati vacuum eject 
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
Drowning
Jet

55-4756 Made by Schutte-Koertig. 8" Haveg fum» 
scrubber. Complete with standard 
nozzle.

207 Drying oven 14-0158 Grieve Hendry drying oven, 440 V., 3 
phase, 60 cycle, manual reset temp. 
controller range 0-400°C.

210

211

Air-cooled 
Heat Ex­
changer #1

Air-cooled 
Heat Ex­
changer #2

38-5564
66-8113

H-JSS

<C,
Same as Item No. 201. S-

|z

CL q
Same as Item No. 201. <5

0 u-

O Q
Same as Item No. 201. q

Same as Item No. 201.
TRAN 009229

212

215

Air-cooled 
Heat Ex­
changer #3 
Air-cooled 
Heat Ex­
changer jf4

38-5566
66-8115

im

WATER PCB-SD0000023631



Dept. 246 - process Description 20.

AROCLOR

APPENDIX A EQUIPMENT LIST (Cont'd.)

Item
No.

Equipment
Name

Equipment
Number Description

None Chlorine Pressure 
Recorder

29-1547 Made by Taylor Instrument Co. 
Pressure Recorder with 2 pens. 
Cat. No. X176JF255.
Range 0-100

None #5 Chlorinator
Flow Recorder

29-2019 Made by Taylor Instrument Co. 
Flow Recorder - Controller. 
Cat. No. 157RF155- 12" chart,
0 to 10 Sq. root chart.

None Water Meter 29-2486 Made by Worthington Corporatio 
5" model IH turbine type water 
meter.

None #1 Still Tempera­
ture Recorder

29-3885 Made by Leeds & Northrup Co. 
Temperature Recorder.
Range 0 - 400°C.

None #1 Still Absolute 
Pressure Controller

29-1170 Made by Taylor Instrument Co. 
Absolute pressure
Recorder - Controller.

None 200# Steam Flow 
Recorder

29-0855 Made by Bailey Meter Company. 
Flow .Recorder.

None #2 Still Absolute 
Pressure controller

29-3353 Made by Taylor Instrument Co. 
Absolute Pressure Recorder - 
Controller.

None #2 Still 29-0244
Temperature Recorder

Made by Leeds & Northrup Co.
6 point Temperature Recorder.

None #2 Still Level 
Controller

29-1465 Made by Taylor Instrument Co. 
Liquid Level
Recorder - Controller.

None Chlorinator 29-0288
Temperature Recorder

Made by Leeds 8c Northrup Co.
12 point Temperature Recorder

None #1 Blow Tank 29-2916
Temperature Recorder

Made by Taylor Instrument Co. 
Temperature Recorder Control1<
Adjusts 200# steam to #1 Blow 
Tank Cat. #36 RM45185-12.

COMPANY
CONFIDENTIAL

TRAN 009230
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Dept. 2^6 - Process Description 21.

AROCLOR 

APPENDIX A

Item Equipment
No. Name

None 80# Steam
Plow Recorder

None 200# Steam
Flow Recorder

EQUIPMENT LIST (Cont'd.)

Equipment
Number______  Description

29-5452 Made by Foxboro Company. Type
T57, recording flow meter with 
integrator and indicator., 
Meter body 516 S.S. Integrator 
for 80#, 400°F. Steam.

29-5455 Made by Foxboro Company. Type
T57 Recording Flow meter with 
integrator and indicator.
Meter body 516 S.S. Integrato 
for 200#, 510°F. Steam.

COMPANY

CONFIDENTIAL

TRAN 009231
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Dept. 246 - Process Description 

AROCLOR

APPENDIX B

SPECIFICATIONS

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

Material Code Raw Material

82601 ................................. .... ....................... Biphenyl
55500 .............................................................. Ferric Chloride
58800 ..............................................................Lime
19400..............................................................Attapulgus Earth
81059 ..............................................................Chlorine
45099 ..............................................................Nitrogen

The following 1b a list of the finished products manufactured in 
department 246. Specification sneets are included where they exist.

product Code Product

MCS 295
Aroclor 1254-10# Xylene 
Aroclor 1252

81101 (Electrical & Non-Electrical) Aroclor 1242
81102 (Electrical & Non-Electrical) Aroclor 1248
81105 (Electrical & Non-Electrical) Aroclor 1254
81105 (Electrical & Non-Electrical) Aroclor 1260
81107 Aroclor 1262
81101-81102 (Mix) 1242 - 1248 Mix '
82868 Montars 1,2,5 and 4.

{

company
confidential

TRAN 009232
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MONSANTO CHEMICAL COMPANY
OROAttIC CHEMICALS DIVISION

SPECIFICATION

(material cool
82601

USIKO DIRTS.
246

SUPPLIER

ANNISTON PLANT
MATERIAL

DI PHENYL (BIPHENYL)
CHEMICAL FORMULA

Issued 6/9/61 
W.G.Krummrich Plant 
By <P, In

MOL *T. 154 . 20
SUPERSEDE* SPECS OP

4/6/51
SAMPLE POR ANALYSIS

2 x l6 oz. W.M.Bottles

UNRESTRICTED INFORMATION

Routine Tests

Property

Appearance 
and Color

Crystallizing Point 

GENERAL INFORMATION 

Distillation Range:

First Drop to 

Dry Point

Specification

Light Yellow Cryst. 
Solid

68.7°C, min.

2.5°C, max.

Must include 255*0 
within Range

Method Number

10,252

10,298

10,299

e 1

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

COMPANY
CONFIDENTIAL

__ _______ __ ’ TRAN 009233
IN SS (REV. It/tSI
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MONSANTO CHEMICAL COMPANY
ORGANIC CHEMICALS DIVISION

W. G. Krummrlch Plant
FINISHED PRODUCT 

SPECIFICATION

PRODUCT COOK

81059
OENT. OR JOS

252 iBsued DEC 23 TO
uss

Internal
W. Gw Krummrlch Plant
By- «” * ^)' ,T^J^__

8ALB8 CODE

RAW iv'iA I L;R;.\L

Date App/ovcdP^ 2 3 1963
For Dept

PROOUCT (Trade Nmc)

Chlorine (Snift QasJ.
TVPE

PRODUCT (Chemical time) TYPE

CHEMICAL FORMULA

Mixture

MOL WT.

New
MMPLI FOR ANALYSIS

100 c,c. Gas Burette

UNCLASSIFIED INFORMATION

General Tests (made only on request)

Property 

Chlorine (Cl2)

Oxygen (02)

Carbon Dioxide (C02) 

Carbon Monoxide (CO) 

Hydrogen (H2)

MoiBture 
@ Std. Conditions

Typical Analyses 

86$ By Volume 

5$ " "

1.5$ " "

0.1$ " "
1.0$ " "

Inert Gases (By difference) 8.4$ "

2.4 ^A10~s
ivera ./ft.s

Direct pipeline transfers to using Depts. 

2??, 2?6, 257, 246

Method 'Number

This specification is for internal use at WGK Plant only.

m IN 84 IRBV. It,881

COMPANY
CONFIDENTIAL TRAN 009234
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UNCLASSIFIED INFORMATION

General Teats (made only on request)

Property Specification • Method Number

Appearance Fine white or slightly 
gray powder, free from 
lumps or gritty material

10,188

Assay (Ca(OH)t) 92,00#, min. 10,191

Carbonates as (CaGOe) 5.00#, max. 10,19?

Magnesium ■ 0,50#, max, 10,192

Sulfates (as SO*) . 0,50#, max. 10,189

COMPANY
CONFIDENTIAL TRAN 009235

nWH (MV. W/»W I

WATER PCB-SD0000023637



UNRESTRICTED INFORMATION 

General Tests (made only 

Property 

Appearance

ABBay 

Sulfates 

Ferrous Salts 

Solubility:

10:10 of Water

10:10 of Formula 50 
ale ohol

on request)

Specification

Black pov.de r or 
granules

97.056, min.

0.05^6, max.

Trace, max.

Complete to 
slightly turbid, 
max.

Complete to 
slightly turbid, 
max.

J.F .Q. Method, No . 

l6-A

22-570

120-570

S-570-1

112-J3

COMPANY
CONFIDENTIAL

TRAN 009236

CD IN •* (MU. •(/>•)
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OlttAMC CMlMCAUf IMVIMPN

RAW MATERIAL
SPECIFICATION

t M&flL
mtm ©aptt,

246

WATBRIAL

Attapulgus Barth__gQQZlLE__ kVM

SUPPUSR

Barad&jfm&JEl^^

CMBMCAL FORMULA

mol *t.

Clay

Issued H/15/62 
W. 0. Krummrlch

rftvtnty

supbuibobi »&e$ bp

^..5/1/39._____ .
UWU FOR AHALTWI .

"' •? X 16 OS, V. M. Botfclftfl

UNRESTRICTED'INFORMATION

Routine Tests

frPPerty • Specification Method Number

Volatile Matter (at 950°c) 6>;8* - : -

iT,hrou®h USS ?25 . , 90#, min. , ' • -»*r r .

This material Is not aoobpted without the supplier's analysis of the 
above properties, ; • '

COMPANY
CONFIDENTIAL.

fn « «® <»BV. M/Ml

TRAN 009237
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MONSANTO CHEMICAL COMPANY
OROAN1C CHEMICALS DIVISION

PRODUCT CODE

81115
DEPT. OR JOB

____ 2M__________ issued APR 7 1964
W. Q. Krummrich Plan 
FINISHED PRODUCT 

SPECIFICATION

use

' Internal J.F.Q.
W. (L ^iranrich "Slant

•ALCtCODE

PRODUCT (Tr*4» Nam*)

Aroclor 1232
■ TYP1

(MCS - 236) _
PRODUCT (Ct\mnleml Hon«> T TP E

32% Chlorinated Biphenyl
CHEMICAL FORMULA

MOL W7, '

New
1 AMPL1 FOR ANALYSIS

___________ 2 x 16 oz, W. M. Bottles _______________

Routine Tests Specification Method No.

Appearance Clear Liquid

Sp. Gr. @25/15.5°C 1.266 - 1.276 10,114

Acid Number 0.014 mg. KOH/grm. max. 10,087

Color, APHA 100, max. 10,084

H20 55 ppm., max. 10,620

General Tests

Chlorine 51.5 - 32.5*

This specification is for internal use only.

COMPANY
CONFIDENTS

TRAN 009238

FT! IN 14 (REV. ll/I*)
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MONSANTO CHEMICAL COMPANY
ORGANIC CHBMCALt DIVISION

ANNISTON AND KRUMMRICH
FINISHED PRODUCT

SPECIFICATION

product cooe l^'JWniston
1246 - WOK Issued 1/24/62

W.Q.Krununrich Plant 
by E.O. Martin

use
SALES........................................ .—.—— —-.

• ALES CODS

104 0 - I3-0_!lQ 4 /l 1 /l6- - 03 /0 Q_________
PRODUCT (Trad* Urn**) TYPE

AROCLOP 13 42 CRUDE COMMERCIAL.
PRODUCT (Ctramloal n*m») TYPE

CHEMICAL FORMULA

MIXTURE

MOL WT. ---

5/28/58------------------
SAMPLE FOR ANALYSIS

I Q.t, JBottle Annlatom2x16 o?.. m.m.Bottle WQK

UNRESTRICTED INFORMATION 

Routine TestB

Property Specification Method

Anniston

Number

WQK

Appearance and Color Brown to black 
oily liquid

» - - - 10,084

Specific Gravity 25°/l5.56C 1.584 - 1.594 14-49-54 10,114

Acid Number (mg. KOH/g.) 0.7, max. 14-46-54 . 11,552

RESTRICTED INFORMATION

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

COMPANV
CONFIDENTIAL

TRAN 009239

fT] IN II IRBV. IS/66)
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MONSANTO CHEMICAL COMPANY
OROANIC CHEMICALS DIVISION

KRUMMHICH and ANNISTON
FINISHED PRODUCT

'OTWi'Wk
8261? ANN. __ 27L ANN._____

USE
f.o 3 e s

Issued 4/15/62
W ,G.Krummrich PlantSPECIFICATION

BALES CODE

1040-240-04/11/16-05/09
PRODUCT (1Varf® Nmtt) . TYPE

AROCLOR 1242 ELECTRICAL GRADE (PYRANOL 1499)
PROOUCT (Chamleal Nemo) TYPE

CHEMICAL FORMULA

Mixture

MOL WT. “ - »

SUPERSEDES SPECS OP
4/17/61

SAMPLE POR ANALYSIS
5 x 5 pt. Amber Bottles

UNRESTRICTED INFORMATION

Routine Tests

Pr or>Ar fr.v 
* ~ -»------  'f

Color (APHA)
Condition
Sp. Or. @ 25/15.5°C 
Acidity (mg. KOH/g.) 
Moisture (H20)
Refractive Index @ 25°C 
Inorganic (Free) Chlorides 
Pour Point 
Dielectric Constant 

(1000 cycles @ 100°C) 
Resistivity

(500 VDC @ 100°C 0.1" GAP) 
As OHM-CM x 109 

Hydrolysis Stability Test 
(As Chlorides)

Monsanto Stability Test 
(As Chlorides)

Distillation Range 
(ASTM D-20, Corrected)
10# Distilled by wt.
90# Distilled by wt.

Method Number
Specification TJAV

nun
A 'ATVT T Om/’stt
/ini* loi uiv

50, max. 10,084 14-44-54
Clear 10,084 G-l
1.581-1.592 10,114 14-49-54
0.010, max. 10,087 14-42-54
55 ppm., max. 10,620 14-53-54
1.6240-1.6260 10,125 14-34-54
0.05 ppm., max. T-2092 014
-l4°C or Lower 10,115 14-47-54
4.70-4.90 11,608 . 14-36-54

500, min. 11,607 14-35-57

1.0 ppm., max. T-2087 010

0.4 ppm., max. 11,505 14-61-57

10,117 14-31-54

>25°C, min. 
36o°C, max.

GENERAL TESTS (Made only on request)

Sulfates
Dielectric Strength @ 25°C 
Flash Point (°F)
Fire Point
Viscosity @ 100°F (SUS) 
Corrosion Test 

(6 hrs @ 210°C with bright 
aluminum foil)

Change in wt. of AL (#)

None 12,169 
35 KV, min. 11,605 
556-592 10,125 
None 10,125 
82-92 10,086

10,126
COMPANY 

0.0 CONFIDENTIAL

045
14-28-54
14-28-54
14-4-52
14-55-57

(Over)
TRAN 009240

C7I in >4 (REV. It/ll)
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i

A.C. Color (APHA)
A.C. Condition
A.C. Acidity (mg. KOH/g.)
A.C. Inorganic(Free)ChlorideB

GENERAL INFORMATION .

Specific Heat @ 25°C 
Coefficient of Expansion 

(25-65°C)
Fixed Chlorine

SPECIAL CUSTOMER REQUIREMENT

General Electric

Hydrolysis Stability Test 
(As Chlorides)

Thermal Chemical Chlorides

60, max. 10,084 
Clear 10,084
0.010, max. 10,087
0.05 ppm., max. T-2092

0.50
0.00068 cc/°C

42.5-4?.5*

0.5 ppm., max, T-2087

0.75 ppm., max. 12,722

COMPANY
CONFIDENTIAL

TRAN

14-44-54
G-l
14-42-54
014

010

009241
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MONSANTO CHEMICAL COMPANY
OftOAMie CHEMICALS DIVISION

Krummrlch and Anniston 
FINISHED PRODUCT 

SPECIFICATION

PRODUCT CODE DEPT. OR JOB

81102 - 82641 WOK 246-Ann.27 issued JUL 1 5 1984
USE

Sales
w. u. Krummrlch Plant
By *YV

SALES CODE

1040-260-04/ii/i6-05/09
rftOOUCT (Trm4m Hessac) TYFI

Aroclor 1248 Non-Electrical Grade
PRODUCT fOtMaalos/ Heme) T VP S

CHEMICAL FORMULA

Mixture

MOL WT.

....5-4-61______________________
SAMPLE POR ANALYSIS

UNRESTRICTED INFORMATION 

Routine Tests 

Appearance

Condition 

Color, APHA 

Sp. Or. @65/15.5*0 

Acidity (mg. KOH/g.) 

Moisture (HgO) (ppm.) 

Viscosity @150*F (SUS) 

General Tests 

Flash Point (•?)

WOK Anniston
Specification MethodfRo7“

Colorless to light 
yellow-green liquid

10084 0-1

Clear 10084 0-1

100 max. 10084 046

1.405 - 1.415 10114 052

0.010, max. 10087 050

50, max. 10620 047

d 1 00 0 10086 049

570, min. 10125 14-28-54

COMPANY
CONFIDENTIAL

TRAN 009242
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MONSANTO CHEMICAL COMPANY

•"■•MhiKrt rowan
SPECIFICATION

Pfte^uc? eoo®
81102 27 Ann. Issued l/lO/64

Sales
@At.SS COM

1040-260-04/11/16-05/09

Corrected 2-16-64

mtOIKT (YM* (Ml - TVPB
Aroolor 1248 Electrical Grade (pyranol 1498)

>FTODOCT (maatmt mm*) nfl

cmimcal

' Mixture

Wt. WT.
SUPBRSUBBt Witt OP

2-12-60
e«UPl.B »m AKAlfnS
_____ 5 X 5 Pt. Amber Bottles________________________ ____

UNRESTRICTED INFORMATION

Routine Tests Specification
Method No*s 

WOK Annisto

Color, APHA 
Condition
Sp. Or. @65/15.5*0 
Acidity (mg. KOH/gm.) 
Moisture
Refraotive Index @25*C 
Inorganioe (Free) Chlorides 
Pour Point 
Dieleotric Constant 

(1000 cycles #100°C) 
Resistivity

(500 VDC #100#C.0,1M GAP) 
as OHM-CM x 10* 

Hydrolysis Stability Test 
(as Chlorides)

Monsanto Stability Test 
(as Chlorides)

IDistillation Range
(ASTM D-20, Corrected) 
lOjg Distilled by Wt.
90* Distilled by Wt.

50, max.
Clear
1.405 - 1.415
0.010, max.
55 ppm., max. 
1.6285 - 1.6505
0.05 ppm., max. 
0*C, max.
4.5 - 4.7

500, min.

1.0 ppm., max.

0.5 ppm., max.

545*0, min. 
585*C, max,

10,084 14-44-5
10,084 0-1
10.114 14-49-5
10,087 14-42-5 
10,620 14-55-5 
10,125 14-54-5 
T-2092 014 "
10.115 14-27-5 
11,608 14-56-5

11,607 14-55-5'

T-2087 010 

11,505 14-61-5' 

10,117 14-51-54

[General Tests (made only on request)

Sulfates
Dielectrio Strength @25*0 
Fire Point .
Visoosity @54,4*0 (SUS) 
Corrosion Test

(6 hrs. @210*C with bright 
aluminum foil)

Change in wt. of A1 (*)

None
35 lCV, min.
None to boiling point

75 - 80

12,169 - - - 
11,605 045
10.125 14-28-54 
10,086 14-4-52
10.126 14-55-57

COMPANY
CONFIDENTIAL

(over) TRAN 009243

ID- M (RIV. tft/M)
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A. C. Color, APHA 
A. C. Condition 
A. C. Acidity (mg. KO 
A. C. Inorganic (Free

OBNERAL INFORMATION

Specific Heat @25°C 
Fixed Chlorine

i

H/g.)
) Chlorides

60, max.
Clear
0.010, max.
0,05 ppm., max.

10,084 14-44-54
10,084 Q-l 
10,087 14-42-54 
10,118 010

0.27
47.5 - 48.5%

COMPANY
CONFIDENTIAL

TRAN 009244

WATER PCB-SD0000023646



I

MONSANTO CHEMICAL COMPANY
PRODUCT CODE

81103 - 82613
DEPT. OH JOB

W0K-246-Ann.27
Krummrich and Anniston 

FINISHED PRODUCT 
SPECIFICATION

use
Sales

■ ALM CODE

1040-280-04/ll/l6-03/09
PRODUCT (Tr*A> ffeme)

Aroclor 1254
• TYPE

Nonelectrical Grade
PRODUCT (Otliafoat ft am*) TYPE

CHEMICAL FORMULA

Mixture

MOL WT.
WMMINI SPECS OP

5-4-61
SAMPLE FOR ANALVMS

--- 5_X_l6_OZj_M_

Issued JUl 1 5 1964 
W. Q. Krummrich Plapt 
By------ ~Yw tD 75 «, .12^

UNRESTRICTED INFORMATION

Routine Tests Specification
WOK

Method
Anniston
nroT—-

Color, APHA 100, max. 10084 046

Sp. Or. @65/15.5*0 1.495 - 1.505 10114 052

Acidity (mg. KOH/g.) 0.010, max. 10087 050

Moisture (H2O) (ppm.) 50, max. 10620 047

General Tests

Plash Point None 10123 14-28-54

Viscosity @210*F (SUS) 44-48 , 10086 049

COMPANY
CONFIDENTIAL

TRAN 009245
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■ORIANTO CMQMCAL COBPWIY
■' emeiu »mwi

wmsMs\amK
SPECIFICATION '

"mrsoK rarssK
Bg5l* ANM* . 1 9J A.^1

Sales

1040-280-04/11/16-03/09
pweouet mm) m*

AROCLOR 1254 ELECTRICAL ORABE (PYRANOL 1476)
VlWDUCT (msrnteM Km«gl ■ 1 TWI

etstaeAL reateuiA

Issued 4/13/62
W. 0. Krummrlch plant 
By E. 0. Martin

Mixture

»»»
euPtRSBDBS eeees or

10/10/61
eAi^t.8 pm

3x5 Pt. Amber Bottles

UNRESTRICTED INFORMATION

Routine Tests

V

Method Number
Property . Speoi?toaH6n mk ANNISTON

Color, APHA , 50/ sax. 10,084 14-44-54
Condition Clear • ~ 10,084 0-1
8p« Or. • 65/15.5*0 t I.495-I.505 10,114 14-49-54
Aoidity (mg. KOH/gm.) 0;010, sax. 10,087 14-42-54
Moisture (HgO) 35 ppm, sax. 10,620 14-53-54
Refractive Index @ 25*0 I.6370-I.6390 10.125

T-2092
14-34-54

Inorganio (Free) Chlorides 0.05 ppm., sax. 014
pour Point 7-12*0 • 10,11§ 14-27-54
Dieleotrio Constant 

(1000 oyoles @ 100*0)
4.15-4.35 11,608 14-36-54

Resistivity
(500 VDC ft 100*0 0.1" CAP) 
as OHM-CM x 10?

500, sin. 11,607 14-35-57

Hydrolysis Stability Test 
(As Chlorides)

1.0 ppm., sax. T-2087 010

Monsanto Stability Test 
(As Chlorides)

Distillation Range 
(A STM D-20, Correoted) 
froj6 Distilled by Vt.

Distilled byVt.
90p Distilled by Vt.

OENERAL TESTS (Made only on

0.5 ppm.j» max.

366-378*0
371-363*0
579-594*0

request)

11,503

10,117

14-61-57

14-31-54

w •
Sulfates • Hone It,169 4» m m
Dieleotrio Strength • 25*0 35 KV, sin. 11,605 043
FZbsh point Hone 10,123 14-28-54
Fire Point Hone 16,123 i«r-aa,54
Vleooslty • 210*F (SUS) 
Corrosion Test

Ip hr® • 210*C with bri 
aluminum foil)

Change in wt. of A1 (%)
r *

44-48 10,086
10,126

14-4-52
14-55.-57

ght

0.0

(Over)
TRAN 009246

COMPANY
CONFIDENTIAL

WATER PCB-SD0000023648
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A.C. Color, APHA
A.C. Condition
A.C. Acidity (mg. KOH/g.)
A.C. Inorganic(FreeJchleridt®

EXTERNAL SPECIFICATION 

Cornell - publller

Reslitivity
(500 VDC 9 100*C 0.1" GAP 
tB OHM-CM X 10“)

GENERAL INFORMATION

Speolfio Heat • 25*C 
Coefficient of Expansion 

(25-65*0 
Fixed Chlorine

60, max.
Clear . 
0.010;'*&x. 
0.05 ppm., max.

10,084
10,084
10,087
10,11$

14-44-54
0-1
14-42-54
010

1500, min. 11,607 14-35-54

0.00066 ee/*C

54.5-55.5*

COMPANY
CONFIDENTIAL TRAN 009247

WATER PCB-SD0000023649



I

UNRESTRICTED INFORMATION

Routine Tests

Property Specification Method Number

- Anniston WOK

Appearance and Color Brown to black 
viscous sticky 
mass

10,084

Specific Gravity 90°/l5.5°C 1.558 - 1.569 14-49-54 10,114

Acid Number (mg. KOH/g.) 0.7, max. 14-46-54 11,552

RESTRICTED INFORMATION

Acid Number of the C’-ude, which 1b stored in non-lacquered metal containers 
shall be 0.2 mg. KOH/g., max.

COMPANY
CONFIDENTIAL

TRAN 009248

m IN 84 <*«V. 1«'88>
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MONSANTO CHEMICAL COMPANY
OROANIC CHEMICALS DIVISION

Krummrlch and Anniston
FINISHED PRODUCT 

SPECIFICATION

PRODUCT COOE

8llQ5_=_B26l4
DEFT. OR JOB

WflK 246 Ann.P7
leaned JUL J 5 f964
w. u. ^ninyririch^flant 
By Yyi J5 nUtl

SALES CODE

J^4a-29&^^ 6 - 03/09
PRODUCT (Troge Neme) TYPE

Aroclor 1260 Non-Electric Qrade
PRODUCT (Chmtlesl Hem») TYPE

CHEMICAL FORMULA

Mixture

MOL BY.

SUPERSEDES SPECS OF SAMPLE FOR ANALYSIS

8-4-6l 3x1$ oz. W. M._Bottleb

UNRESTRICTED INFORMATION
WGK AnniBtc

Routine Tests Specification MethodHfTol-----

Condition Clear 10084 0-1

Color, APHA 150, max. 10084 046

Sp. Qr. @90/15.5*0 1.555 - 1.566 10114 052

Acidity (mg. KOH/g.) 0.014, max. 10087 050

Moisture (Ha0) (ppm.) 50, max. 10620 047

Viscosity @210*F (SUS) 72-78 10086 049

Qeneral Tests

Flash Point None 10125 14-28-5

Fire Point None 10125 14-28-5

COMPANY
CONFIDENTIAL

TRAN 009249

m IN H IRBY. «■/*•)
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MONSANTO CHEMICAL COMPANY
OMAMC CHBkSCALS DIVISION

Anniston end Krummrich Plants 
FINISHED PRODUCT

SPECIFICATION

SSETte- JT»*

Issued 2/7/62
W.0.Krummrich Plant 
By P, 0<)n

U98
Sales

SALS* eOOB

1040-290-04/1I/16/-05/09
tHtOOUCT (Tm* Ham*) TYPE
AR0CL0R 1260 ELECTRICAL GRADE
PKOOUCT (CHamlaml Ham*) YYf8

(PYRANOL 1482)
CHBMtCAL FORMULA

Mixture

WOi. WT*

5/28/58
SAMPLS fOA ANALYSIS

5 x 5 pt. Amber Bottles

UNRESTRICTED INFORMATION 

Routine Tests

Property Specification Method NO.

Color (APHA) 150, max.
WOK
10,084

Anniston
14-44-54

Condition Clear 10,084
Specific Gravity § 90/l5.5#C 1.555-1.566 10,114 14-49-54
Acidity (mg KOH/g.) 0.014, max. 10,087 14-42-54
Moisture (Ha0) (ppm.)
Viscosity 9 210*F (SUS)

55# max. 10,620 14-55-54
72-78 10,086 14- 4-52

Refractive Index § 25°C 1.6455-1.6470 10,125 14-54-54
Inorganic (Free) Chlorides No detectable amt. 10,118 14-48-57
Pour Point (*c) 25-54 10,115 14.47-54
Distillation Range 10,117 14-51-54

(ASTM D-20, Corrected)
10# Distilled by wt.
505$ Distilled by wt.
90# Distilled by wt.

Corrosion Test

585-598*0
590-404*0
400-420*0

10,126 14-55-57
(6 hrs. @ 210*C with 
bright aluminum foil)

Change in weight of A1 (#)
A.C. Color (APHA)

0.0 ,
150, max. 10,084 14.44-54

A.c. Condition ' Clear 10,084
A.C. Aoidlty (mg.KOH/g.) 0.014, max. 10,087 14-42-54
A.C. Inorganlo (Free) No detectable amt. 10,118 14-48-57
Chlorides

(Over)

COMPANY
CONFIDENTIAL

TRAN 009250

m IN M IUV. It/SSI
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UNRESTRICTED INFORMATION (oont'd)

Property Specification Method Number

Qeneral Tests (made only on request)
WOK Anniston

Flash Point None 10,12J 14-28-54
Fire Point . None 10,12J 14-28-54
Fixed Chlorine (%) 
Dielectric Strength § 50°C

59.5-60.5 10,088 14-1J-54
JO K.V., min. 11,605

Resistivity
(500 VDC 0 100*Co0.1" gap 
as ohm-cm, x 10“)

500, min. 11,607 14-J5-57

Dielectric Constant
1000 oyoles, 100*C

RESTRICTED INFORMATION

J.6-J.8 11,608 14-J6-45

Monsanto Stability Test 
(As Chlorides in ppm.)

GENERAL INFORMATION

Evaporation Loss after
6 hrs* 0 100 *C (*)

0.7, max. 11,505 14-61-57

0.2, max. 10,116 14-J2-54

Stability teat - after JO No libaratlon of
days at 100*C in glass ohlorine or ohloridos
sealed In air

COMPANY ’
CONFIDENTIAL

TRAN 009251

WATER PCB-SD0000023653
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MONSANTO CHEMICAL COMPANY
0*0 ANIC CHESS CALS DIVISION

SPECIFICATION

MS- J
dept, o* jo®

Issued 1/24/62
W.0.Krummrich Plant 
by E.0. Martin

use

SALES .
•ALU COOS

10»0-170-04/n/l6-oVOQ______
PSOOUCT <Tr«& Name) TVF«
AROCLOR 116? ____ CRUDE COMMERCIAL

PRODUCT (Chamtoal Mama) TYF8

CHKM1CAL FORMULA

. MIXTURE

MOL ®T. - - -
SUPIRSEDBS SPECS OP SAMPLE PO* ANALYSIS

3/28/58_____ ;________________ 1 pt. can, Anniston; 2 x 16 oz. W.M. Bottles wok

UNRESTRICTED INFORMATION 

Routine Tests

Property Specification Method

Anniston

Number

WOK

Appearance Viscous liquid ■* m m m 10,084

Color Brown to black * “ W “ 10,084

Specific Gravity @90/15.5*0 1.577 - 1.587 14-49-54 10,114

Acid No. (mg. KOH/g.) 0.7* max. 14-46-54 11,552

RESTRICTED INFORMATION

AoId No. of the orude which is stored in non-lacquered containers shall be
0.2 mg. KOH/g., max.

m IN M l*«V. 11/881

COMPANY
CONFIDENTIAL

TRAN 009252
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MONSANTO CHEMICAL COMPANY
OR4AMC CHBSSCALS DIVISION

ANNISTON AND KRUMMRICH 
FINISHED PRODUCT

SPECIFICATION

FBOOUCT eooa DBF7. OR JOB
..S!S5:488. 1<§-G8k Issued 1/24/62 

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

SALESSALES COOS
1040-300-04/11/16-0-5-00

FAOOUCV (TreOa Nona) TVPB
AROCLOR DISTILLED 1262

FAOOUCT (CSamleal Itama) TYH

CHSMICAL FORMULA

MIXTURE

MOLWT. — -

,^/gS/58_____________________________________________

SAMFLB FOR ANALYSIS

-2 .W. M. Bottles_____________________________

UNRESTRICTED INFORMATION 

Routine Tests 

Property

Appearance

Color

Specific Gravity @ 90/15.5*C 

Acid No. (mg. KOH/g.) 

ViBCOBity @ 210°F

GENERAL INFORMATION

Pour Point (ASTM)

Distilling Range

Total Chlorine

Specific Gravity t coeff 
(85 - 130°C)

Specification Method Number

Viscous liquid 10,084

APHA 150, max. 10,084

1.572 - 1.583 10,114

0.014, max. 10,087

86 - 100 SUS 10,086

35 - 38°C

390 - 425°C

61.5 - 62.5^

0.001/°C

COMPANY ' 
CONFIDENTIAL

ITU IN M ISBV. 18/BSI

TRAN 009253
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MONSANTO CHEMICAL COMPANY
OROANIC CHEMICAL! DIVItlON

Krummrich and Anniston
FINISHED PRODUCT 

SPECIFICATION

PRODUCT CODE

82868
DEPT. OR JOB

WOK 246 Ann. 2

Sales
IALES CODE

*See Below
PRODUCT (Ttaie Name)

Montars 1 and 2_______________
PRODUCT (Chemical Nmnc)

_ Polychlorinated Polyphenvls
CHEMICAL FORMULA

TYPE

TYPE

Issued 1 5 1964 
W. 0. ITFuTnmr ich J>lant

Mixture

MOL WT._' 

lUPSRAEOei SPECS OP SAMPLE FOR ANALYSIS

6-15-61 2 x 16 02. W. M. Bottles

UNRESTRICTED INFORMATION ■

Routine Tests Specification

Appearance Black Solid

Oeneral Information

Physical Properties (Typical Values) Montar 1

Softening Point (ASTM E-28-51T) 54-l6o*C

Acidity ■ Slightly Basic

Chlorine Content 

•CaO 

Fe

Benzene Insoluble 

Flash point

56-42*

5-15*

0.5-1.0*

500-620°F

RESTRICTED INFORMATION

Anniston WOK 
Wethod No.

14-17-52 11521

Montar 2 

70-170*C 

Slightly Basic 

44-48*

5-15*

0.5-1.0*
12.5*

Montars 1 and 2 are the still residues from distillation of Aroclors 1242 
and 1248 respectively. Composition of these Montars is not controlled, being 
entirely dependent on conditions required to make acceptable distilled 
product.

SaleB Code Nos.

Montar 1 6405 - 001 - 04 - 05/09 
Montar 2 6405 - 002 - 04 - 05/09

COMPANY
CONFIDENTIAL TRAN 009254

o IN H I*
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MONSANTO CHEMICAL COMPANY
OAOANIC CHEMICALS DIVISION

Krummrich and Anniston
FINISHED PRODUCT 

SPECIFICATION

PRODUCT COOE

82868
dept, or job

WGK 246 Ann.27
UBt

Sales
SALES CODE

♦See Below
PRODUCT (Trad. TYPE

Montars 5 and 4
PRODUCT fOiaalMl Hint) TYPE

Polychlorinated Polyphenyla
CHIMICAL FORMULA

issued JWl- 1 5 1964
W. 0. Krummrich Plant
fiy ^ IS ? * JL

Mixture

MOL «T»________
•urf H1KDKI BPS Cl

6-15-61
BAMFLC rOH AMALVMB

2 x 16 oz. W. M. Bottles

UNRESTRICTED INFORMATION

Routine Tests

Appearance 

General Information 

Physical Properties (Typical Values) 

Softening Point (Method ASTM E28-51T) 

Acidity

Specification 

Black Solid

Montar 5 

86-l68*C 

Slightly Basic

Chlorine Content

CaO

Fe

50-52#

5-1056

O.5-O.656

RESTRICTED INFORMATION

Anniston WQK 
HeTHoH* No.

14-17-52 11521

Montar 4

92-206*0

Slightly Basic

54-5656

5-1056

O.5-I.O56

Montars 5 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 conditions required to make acceptable dis­
tilled product.

♦Sales Code Nos.

Montar 5 6405 - 005 - 04 - 05/09 
Montar 4 6405 - 004 - 04 - 05/09

company
CONFIDENTIAL

TRAN 009255

m IN S4 IRE V. IS/SS)
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22.Dept. 246 - Process Description 

AROCLOR 

APPENDIX 0

PHYSICAL AND CHEMICAL DATA

COMPANY
CONFIDENTIAL t«*n 009254

WATER PCB-SD0000023658
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Dept. 246 - Process Description
24.

AROCLOR

APPENDIX C 

PHYSICAL CONSTANTS

GENERAL PHYSICAL PROPERTIES OF AROCLORS

Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Aroclor 1262
F orm................................................................. Practically Yellow tinted Light yellow Light yellow Light yellow

colorless mobile oil viscous oil soft sticky sticky clear
mobile oil resin resin

Color................................................................. 100 Max. 100 Max. 150 Max. 150 Max. 150 Max.
(APHA) (APHA) (APIA) (APHA) (APHA)

Acidity-Maximum (Mgm. KOH per 0.015 0. 015% 0. 015 0. 015 0. 02
Gm.)

Average Coefficient of
Expansion......................................cc/cc°C. 0.00068 0.00070 0.00066 0.00067 0.00064

(25®-64®C) (25®-65®C) (25® -65*C) (20®-100®C) (25* -65“C)

Typical Density
Specific Gravity 25®/25*C (77*/77f)l. 380 1.445 1. 538 1.620 1.646
Pounds per Gal. -25*C (77®F) 11. 50 12. 04 12. 82 13. 50 13. 72

Distillation Range-ASTM D-20(Mod)
®c ........................................... 325®-360® 340®-375* 365®-390“ 385*-420* 400°-430°

Evaporation Loss-%-ASTM D-6Mod.
163 ®C........................................... 5 hrs. 3: 0 to 3. 6 3. 0 to 4. 0 1.1 to 1. 3 0. 5 to 0.8 0. 5 to 0. 6
100*C.............................................  6 hrs. 0.0 to 0. 4 0.0 to 0.3 0. 0 to 0. 2 0. 0 to 0.1 0. 0 to 0.1

Flash Point-Cleveland Open Cup. .® C 176°-180® 193®-196® None None None
®F 348®-356* 379*-384*

Fire Point-Cl eve. Open Cup. . . .®C
■F

None* None None None None

Four Point-ASTM D-97............. ®C -19® -7® 10° 31® 37°
® F 2® 19- 4° 50° 88° 99°

Softening Point-ASTM E-28 ”C ____ - - - _ - - - -

° F - - -- -- -- --

WATER PCB-SD0000023659



Dept. 246 - Process Description

AROCLOR

APPENDIX C

PHYSICAL CONSTANTS (Cont'd,)

25-

GENERAL PHYSICAL PROPERTIES OR AROCLORS (Cont'd.)

Form

Fefractive Index -D-line 20“ C

Aroclor 1242 
Practically 
colorless 
mobile oil

1. 627-1. 629

Aroclor 1248 
Y ellow tinted 
mobile oil

1.630-1631

Aroclor 125-4 
Light yellow 
viscous oil

1. 639-1. 641

Aroclor 1260 
Light yellow 
soft sticky 
resin

1.647-1. 649

Aroclor 1262 
Light yellow 
sticky clear 
resin

1.6501-1. 6517

Viscosity-Saybolt Universal 210 *F (98. 9*C) 34-35 36-37
Sec. (ASTM)-D-88) 130°F (54. 4” C) 49-56 69-78

100*F (37.8°C) 80-93 185-240

44-48 72-78
260-340 ' 3200-4500

1800-2500 —-

90-103
600-103
(160 °F or 71*C)

x>

oo>0M
in
Co

WATER PCB-SD0000023660
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pept. 246 - process Description

AROCLOR

APPENDIX C

PHYSICAL CONSTANTS (cpnt'd.) 

PHYSICAL AND CHEMICAL DATA

Diphenyl

Specific Gravitys 0.992 at 75°C/4°c.

The swarm chemical company bulletin of 1920 gave thermal 
data on diphenyl.

Viscosity of plphenyl (from Anniston Files)

°p. CentipoiseB
"Terr ------- 1.4-59—

170 1.209
180 1.208
190 1.114
200 1.024
220 0.901
290 0.752
200 0.574
250 0.459
400 0.274
4 50 0.212
482 0.282

Specific Heat (from Anniston :

°P. B.T.U./lb.

200 0.4l6
200 0.470
4 00 0.547
500 0.616
600 O.658
700 0.679
800 0.686
900 O.690

1000 O.696

COMPANY
CONFIDENTIAL

2b .

009259

WATER PCB-SD0000023661
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pept. 246 - process Description 

AROCLOR

APPENDIX C .

PHYSICAL AND CHEMICAL DATA (cont'd.) 

Diphenyl (cont'd.)

Another record gives the following values for liquid diphenyl

'C. Sp. Heat cals,/gram

100 0.560
150 0.580
200 0.412
250 0.460
.500 0.518
550 0.575
400 0.610
450 0.625

CP - 0.460
25W.

0.625
tnpU'T'. (D- A- RoperRoper, Design Data for units 4 & 5

Density of Liquid Diphenyl (from Anniston files)

o C■ Grams./cc

75 O.9885
100 0.9695
150 O.9294
200 0.8885
250 0.8470
500 0.8010
550 ■ 0.7510
400 0.6918
450 0.6180

Heat of vaporization;

65.4 g. cal./g. at 258.5°C.

COMPANY
CONFIDENTIAL TRAN 009260

WATER PCB-SD0000023662



Dept. 246 - process Description 28.

AROCLOR

APPENDIX C

PHYSICAL AND CHEMICAL DATA (pont'd.)

Specific gravity of Aroclors 
at Various Temperatures

For Temp. o
C. SP. Or. Lbs, per Gallon (us)

1242

1248

1254 or 
GE l4?6

1260 or 
GE 1482

60 1.347 11.23
65 1.344 11.20
TO 1.558 11.16
75 1.335 11.13
80 1.332 11.10
85
90

1.32?
1.324

11.07
11.03

95 1.319 11.00
100 1.315 IO.96

60 1,413 11.78
65 1.410 11.75
70 1.405 11.71
75 1.400 11.68
80 1.397 11.65
85 1.394 11.62
90 1.390 11.58
95 1.385 11.55

100 1.381 11.51

60 1.505 12.55
65 1.500 i2.50
70 1.495 12.46
75 1.490 12.42
80 1.485 12.38
85 1.48o 12.34
90 1.475 12.30
95 1.470 12.26

100 1.465 12.21

60 1.584 13.21
65 1.580 13.17
70 1.575 13.13
75 1.570 13.09
80
85

1.565 13.05
1.560 13.01

90 1.555 12.96
95 1.550 12.92

100 1.545 12.88

company
CONFIDENTIAL

TRAN 009261
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pept■ 246 ~ process Description 29.

AROCLOR

APPENDIX C

PHYSICAL AND CHEMICAL DATA (cont‘d.)

For

1262

Temp. o

60
66
70
75
80
65
90
95

100

Specific Qravlty of Aroclors
at Various temperatures [contld)

Sp. Qr. Lbs, per Gallon (us)

1,6o4 15.40
1.600 15.56
1.597 15.52
1.595 15.28
1.568 15.24
1.562 15.19
1.5Y7 15.15
1.572 15.11
1.568 15.07

Heat capacity of Aroclors at various Temperatures (Cal/gm°c.)i ■    i ................... ............ i ............  i " 1 1 r > m, . , L'^temperature
Aroclo?'^!!^’ 0 50 100 125 150 175 200 250 500

1242 .280 .500 .520 .550 .555 .540 • 550 .565 .580
1248 .270 .280 .295 • 505 .515 .520 .550 .540 • 555
1254 .255 .265 .275 .285 .295 .500 .510 • 525 .540
1260 .220 .255 .250 .260 .265 . 270 .280 .290 • 505

Latent Heat of vaporization of Aroclors

Aroclor Temp. Range

1242 500°-510°C. 
1248 500°-550?c- 
1254 500°-550°c. 
1260 50C°-370°C.

Latent Heat of vaporization

6l cal/gm 
54 cal/gm 

0 cal/gm 
8 cal/gm

COMPANY " 
CONFIDENTIAL

TRAN 009262

WATER PCB-SD0000023664



I

4,
O'M «'»

J

J

<
H

<
Q»
2
o
o

UJ
Q

oo

' 5^$\ 479
PHYSICAL CONSTANTS DATA . %

saaeBsacSsivuifT&uei
A .AROCLOR 1142 (Technical!

COU^ILTU tV______  fl 1

Hev. Bv A. M. Ellenburjg
NAME

Formula____________
MoFeculai Weight _ _ _
AcatgacoL—I.-777
gjllltMi Point a 760 fflm_ 

Poirg A__am

c^gii^ci^

Boil inis Point A aim____
Boiling Point at___ mm_____
CfYStallmra Point
Melting Point_____________
SoljlifinffiinLf.

GjjvilyJL. .jj&mJKLl
Specific Gravity v.-Im­
pounds per Gat. * 25 °C
Coefficient o< Expansion_________________
Refractive Index *<[& ____

| 1 .'384- 1. 397
JiL5___________

Infra Red Specttum (Reference) _
Ultraviolet ^ectrum /;/* e£*ren c«2_
Viscpirtf £ j ______________
yiscosity.tf___ ___________
Surface Tension ........... ..............
Solubility in Water___________
Sflltllilifrin__________________
Solubility in
Sp-.Gr.

Flash Point °F 77c7 .07x71"
Fire PoinPT_______________ ______
Hflte!dontryslitviL......... ...______
Heat of Formation 
Thermal Stability (caLALlmiuJ
Uenl.lMof EteiM._________________
Ueni HM.Jtf.yja-_____ 1_____
Specif ic Heat________ :_______________

I*.

tb1947.
7/5/57

•TRUCTUBAL FORMULA

3

Total CU41. 5 - 42. 5%

Brown to black oily liquid

1.348-1,360

.0JMX

_lNoQe_

u------ -

Critical Temperature 
.CiiLM Pimm—
Dissociation Coastffli

Toxicity (Give RtfertnctJ Scftwarta. U. S. Pub. Healt

SOURCE > DATE
-Specs 12-2.L^i_

Specs iY-ZY~5¥'

Specs 12-21-54

Specs 12-21-54

! 1 5 J>';

TRAN 009263

Service Bull. W229 1931i_

NOTE: Theie Jala tkovli not k* rtttond <$u

"Industrial-Poisons. Hazards aja and Solvents__tty_^L_LL_
I»mI thtttt if ntctttarj.

WATER PCB-SD0000023665
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PHYSICAL CONSTANTS DATA
lvii'r iyci

Sysr 47?

2 £3*

A R-QC LO H 114 S—(T £ c hn ics I)

TPwyrcrtT 6~?~

JL v . i ■ y .i M. tilleiibur.T
NAME

£o]muJ_* ________
MoleculiiJNeijjht
tosMisms...___________
Bs'!iQt-PA'!l! SL75Q.M*_______

Pflia at . mm
Boiling P-flint at _m_____
Boiling Point A mm'
gffsUHUinjPojn;___________:
tkliing Poml________________

.L^h^£L

Soldi ion Point
Specific Gravity f 65/15, 5,
Specific Gravity o'_______ ___________
Pounds pei Gal. * 25 dC ___
Coefficient of Expansion__________
Refractive Index .» n S
Infia Red Spectrum (Rtftrtnce)
Ullia Violet Spectrum {Kefvtnct)______________ _
viscosity 4____________ _________________ ____

¥ii£0Siiyj__________________ .. _________
Suites Isnsioa______________ 1____________
Solubility in WBa_____________________
Solubility in;
Solubility in____ ___________ __________. __
Sp. GriTempiCoeff. (50-100°C)

*rre—rgrr"
. 7/5/57

Tt"b ucTun»t roAMui.a

Ct

Total CU 47,5 - 40. 5 So£C5. 1411/. 5 5
• ■.>Hi- ■ • r 01'__oil V f|’illlii' .ill, I

1.410-1.420

..UL_£L____

Flash_PoifTt 0F (Uothod) C. O. C,
Fite Point^C 
Heat of Contustion
Heft of formation_____________
Thermal Stability [Ml/Vg/min.l.
Uent~.Hsai.ol fiaisn________

Ue&HU 9L¥ffl._______
SfiSCiiicJsjK_____________
Critical Temperature 
Cntitii fi«Mt____:_________

Toxicity fCTuc Rthtentt)

382
Mdd£_

Schwartz, lh St Puj^lfeaUkS<trxi&R.. Bujl, p—

Specs. 47~rf7d5 ' _

SpgJS. .l/IbiSj.

Aroclor Bullet m_ OF -1 JO
____________ " i.i

TRAN 009264

NOTE: rtrn rfoia iSeuM not if rtltattJ ouiu

1B36' MIgdu^ir1A 1 PQ^gi.^a^rcjja St Salvenui
iiii o/ aioniaAM^Aamieal'Co&j^Ay. (/«< MdilttnaJ Ae«f« if nectitun

WATER PCB-SD0000023666
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LLjin ii» PHYSICAL CONSTANTS DATA

Turmnonr
A ROC LOR 1160 (Technical)

Rev. Bv A. M. ^ 'K'nburg
NAME

Formula___ __________
Molecule Weight______
Acmuote._______
Boilmi Point it 760 m 
Boilinj Point it __mm

X.L2H3, 75 Cl^, 35

6Af« 1947
___ 1/5/5.1.

J2 ,S85
STRUCTURAL raRUUL A

1 r, 2;

Total Clo 59,5-60,5%

Boiling Point «t JDffi-
Boiling Point it mm 
Crvstalliting Point 
telioii’ajnl.
SeMior Painl________ __
Specific Gravity *______ 90/ 15HT
Specific Gravity <t_______ ___
Pounds pcrGal. » 2 F>...8C~
Coefficient of Expansion 
Refractive Index I n 5
In Be Red Spectrum <Keftrence)_______
yitra_Violet Spectrum (Rtfatnet)____
ViscfisiUi_____ ____________
ViscosityJ1_________________
Ssuli£i.Iinsi«L_________________
Soiitmty tr> w<er
Solubility in '_____________________
Solubility in
Sj> Gr. Temj),Coeff. (75- 130^0)

Flash Point °F (Method! 
Fire Point °C .__
Heat of Combustion___________
Heat of Formation_____________
thermal St&ility lcal!At'miis,L_
Uent Htit pLEisjon______

________
SdEllic Hes_____________
Critical Teetxfatyn 
Cfiiicii Pjbimi ..
Dissociation

Toxicity fG»w« Rthrtmt)

1 558-1.572

SOUWCC t PATE
fcs 12 2 1 ^ 4 _

s Specs 12-21-54

Specs.12-21- 5 4

- L._

/0, 06i07uC~

-None.
None

__ Specs 12--2-L- H_

TRAN 009265

HOT 1: Tkttt 4oto tkouli nor it rtltasai on

Schwartz liSPiih Health Service Bail, rf l'.'iO..
ial Poisons. Hazards and.Solvents Jn_M _LL

..................  ‘ 1
"Industrial Poisons. .WflM

it airft'liono/ littu if met I <ary

WATER PCB-SD0000023667
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PHYSICAL CONSTANTS DATA
"wwrrxf

Sysr 47? 
^ 5S,°

AROCLOH 1154 fTechnicall

rorawuiB ft""

a..-LJbLJaiSHO»rg
NAME

FoimuU_________ _____ C i j H - Clr
MolecuIat. Weigh! t..... ....... '__
Afificaiinit___________________________
Ssjijoi p9"<-MJ9>m
Boiling Paul M.__ms
SdJinii’aiDLM _jmi
Boiling Point at mm____ ___________
Crystal I Uin|_Pojnt ______________________
Bulling Piiinl.
Solution Point__________________________
Sfiesilii_Qi»vjiy_y_______fi&v 1 aJi_____
Specific Gtavity ?______  _________
Pounds pci Gal. » ;> => ~*~
Coelficient of Expansion__ ~ ~I;
Rett active Index *___ " i

ri. 5fto1 ■ BTo_____1_. JI*

lilaL-LZ

Infra Red Spectrum r'Rrfc.c"—L__________________
Ultra Violet Spectrum _________
Viscosity >___ ___ j_________________
Viscosity » ____________________
Surtkilgnsian__________________ ___________
SoIttilUy.inWjei___ ...
fcMUity’iD. _______________________
Solubility In____________ ____________ ___
Sp.A-Cr.i.'j. l£.POP i. UttfcfLii5r_lQ5_Cl.

Flash Point °F (Method) . _ _
F]iePoint®C_____ I_________

________
HeM o.t Formgipn____________
IlwiMLSabilitjf (caT/ji-'§in.L
Utflt HO^.91 ElSlQ"______ __

UtnLH.eiMl rn*________
Specific Heat 1________ ___
Critipal Temperiltin__________
Ciitiul Pmari
QiiftotiitigflXiMai.

ft) ‘

Tonicity (Pint Raftrtnce)

°*Te fSTT
7/5/3 7

STRUCTURAL rORMUL *

<0-Q

Total Cl3 53.5 54. 5^

Brciwn_to black oily liquid

f-----

0. 000952Pc”

Norte
N on <l

K _____

SOURCE & 0ATe,
_Spees.. ±2.t2 1 -34_

i?quc s^._ Hr IL-j.j

-rr

Schwartz, U. S. Pub. Healt
"Industrial Poisons. Vol,

TRAN 009266

p Service. Bull. *22'- I 
.-463-364 104i _

, HO T E i rtcrr dote should not he released outt Mi SWA8P!&S... , I ntrt\<

WATER PCB-SD0000023668



l^Jiw •«»
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PHYSICAL CONSTANTS DATA
*fuftTTRTS“

X5C

of Uj

8
O
o

AROCLOR 1162 (Technical)

tbhf rr« trrr=~=~^~

J^ry^ Dv_A^L-£lIenburg
name

Formula_________
Molecular Weight
Appearance_______
Boiling Point at 760 

'ilJLJUl

-Cl.2H3Ct.y_

Boiling fc
Boiling Point i 
Boiling Point i

ffflL
fflflL.
jaa_.
nun

CrysUttmni Point
Mdtinfc.Poinl___________________ ....
Solution Point__________________ '___
Specific Gravity t90/15.5.
Soecific Gravity e___ __________
Pounds pef Gal. * ~^C
Coefficient of Expansion
Reliactive Index y ___ ILL
Infra Red Spectrum (Refermct)
Ul 11 aVi 01 dS ped ry m/Re/«Mt ncej_____________
yi^oyty a__________
YUM&ty*_____ r____ ____ _________ -
Stufat Tension__________________________
Solubility in W49___________________________
SfiMjli&JI!______________________________
Solubility in_________ _ _ __

xl, Xfi.mi2.CokLX9Sl- i2Q^£L

FJnh^P^ojnt °F (Method)______
Fue Poini ^C_______________
HfaJif £oijb«iiion......... ....
Heat o| formation____________
thermal Stability {caL/k^lmioJl_
CienlH«toI.Fuum. .......... ..
UUol H_e4.pl ,Y«,______ _—
Sp.ec.iO? h«1________________
Crit i C*L IfrnpejJliSt__________
CiiiitH Emaai_____________

1947
7/5/47

ffAucTuBTL AAAmula

•9

Sy £7f7f

Cl.

Total Clo 61,5 -62. 5%

Brown to black sticky mass Spec _4-11 ^55

-SfiysoiA-OATi

JL. 577 --LJ8I______IF.
jIXIIZXIIZIZl

(L_0Q10/PC

Nanp.
1-None -

Dissociation Conti at

Toxicity ((Jive RefttenttJ

Spec 4-11-55

Spec 4-11-55

TRAN 009267

jScfavi/aru. U, S, Puh....H&ali4 jBervififiLijull. 1229, 1

NOT 1! That date should not li released oats
/1

jlndysti^aj P0isiyLarag^ytUSoi
tshe ?/ SonsSuo Ck&ieott .ompany', Uti •ddUionmt i

IS.AnfjJSfllVLfinLsI.by ,.\L±.._
keels if nerts mvy.

WATER PCB-SD0000023669
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PHYSICAL CONSTANTS DATA
irrvr

Sy ST 1.

9o

ARtXTL.OR ,141

xrBBmen me ~----
A. M. E :1 e- bu re

..___ _ _________ NAME
Formula ____________
Moleculat Weight _ __ _
flcp«(Mce....................
yoijinj Point <g 1m___Ranef___________
Oojlmg Pqj(^ jj ____^________________

BciJing PfimLl— .jm_________________  -
Boiling Point..*____ mm_____________________ _
Cfvstilli/ing Point ____ ______________
UeJliug Point_____________________________ '...
SPil4i.9n.Pwnt. ____ ____________________
SPTCJftc.C!rayity_.i _ ^5/2^ C ,_______ __
Specific fiiavity• 2$/1^.5 C.___ ______
Pounds j>ei Gal. .*■ 2E1 “C ________
Coefficient ol Expansion 25 ■ b5 C._________
Refractive Index » 25 Cj . n h
Infra Red Spectrum iRejtrencr/____________ ____
Ultra Violet Spectrum <Rejtr*nct)______________
Viscosity * _ 2 10_ .F., _________________
Viscosity 1 OH }- s _____ ___________
Surface Tension.. .AyI e.?.l JLlOjC 
SoJttiljly in Water
Solubility jo.. IA. A • LC-fii. S_2S2_Cu___T
Solubility in_Axr:. & r. t___ M. JOJC,_____

.JJ.-J5. S'JS__________

..Lz'r.n .3V s...:
JLi_3____________ .
Ir.A,- ' .b,c- _____ ____ _

Al^5_g../1.0g.^______

c .o.c,
c . o, c ,

Flash Point ^Method)
Fue Point!6?__________
HgaJ jl jGombusii_Qt>___ ..
Heat o( Formation______________
Thermal. Stability Ica|,Aj/m]n.}__
LASPt Hgat o[ Fjtfifip___________
•Ultfll HfAit Vg. ca! / am.
SpicJlicJeA JL/LA JL__
Cj.|t leal Temperature____________
Critical Pressure
OilSMiJttPfl CmA.—...............
Spec.I c Heat g JQQ'C.

Po..r Pc: r*
T'cnna Cn».duc*ivit^i cal/

ctirrunrec.
De ec r:c Ccrsta-* 100 C.

60 cy.

Toxicity f(Utc Re/trenteJ

oAte ‘

*T*UCTU*AL rORMUlA*"

\

V.. /

Ciz H? CJA
•257 vg
. £ g.liir j. f 8.5 "M.C.L-. e 0£Z. 
ajs .-_U'0_c^ _„j_ 
T5A-JQ5

No- -c .rys.tj.IJe_ ^ _

K ISO
_t ,J8L - 1. '3.-
J.j__50__.„______
-XLJiOQb'?. .<.cy.ee/.

±Jz2hh.

J 80 C .___
None

6J
0^ 43,

SOURCE ft PATE . _ _

DP l"

Spec, <i_c *'_l; 2-if - 

JjppL.Lr.uJ.r. .2 .i 4 - \

t *

- .C.ll±i». jS'. .. .jr— , . i *■ r,

CaJxu.Aleji. .. .
i

JU1ZL

H C. nr lowe 1

4.” -4.9

Contact Medea Dec'

TRAN 009268

M. B. QP -1 1 *>______________

S
NOTE: 7 Act* data should net be tel east j out tide ef Mops onto Chemieal Company. Use additional sheen 1/ n«e«i - jo

WATER PCB-SD0000023670
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PHYSICAL CONSTANTS DATA
amiTiwcf- ----------------

ARQCLQR 1248

r
tbUVILlBW'

A. M, Ellenburg
NAME

Formula______________________ •
Molecular Weight
Appearance______________________
Boili.ni Point i 760 mm____ Range
|oil|n| Poirt g 3_m___________
Boilini-EiinLa____ mm.-------------------
Boiling Point at mm 
Cryslillining Point 
JMintPflinL.
Solution Point
(■-...I.. rf c K ^ ^ c i
Specific Gravity «• 6 5/15,5 C.
Pounds per Gal.«___25 ~gC~
Cottlioem ol Expansion 25-65^C. 
Refractive Index re- _ 25uCn 3
Infia Red Spectrum /Reference j
Ultra Violet Spectrum (Rt/rtnce)’
Viscosity- a______  130°F
Yiscosity i_____________________________

Solubility in Water.
Solubility in 3A Alcohol @ 25°C.
SolUbiUty m Pyridine__ @ 29 C.

Flash Point~**K/Method! c
Fire Point _____
Heat of Combustion
He«olfwMlfin.-

0. C.
XL-tLJL

Il!6l!!!lllU&i.tib le^L/Xt-.'miriJ_____
UtntJiHtJlIlisitiB__________
Ufoi iluLoJ Xm>^- _ sMigrn^- 

________
CiitMJwcoiftaiJ____________
Critical Plasm__________ _________
Dissociation Coasting
Seeailic.Heat & 3QP:£.

Pour Point
Thermal Conducttvtty, caT7croV0(^/secP
Dielectric Constant. 100VC.

.5y._CXx-

ToxiCity (Giua Rtfrrtntt)

TXTi------------
4-25-57

»t«yCTU*»c roRMUL *

s5~y

°

C12 H6 CU

Yellow* Tin led Mfth#nTj-

345-385°C.
165-210 r.

Non-crystallizing

1*.445..
_L.JDfb_L» 115.
AZ^QA-------------------
J).m?D CC/C-Ci^
■ 1.P2&5-1,6305

. 7 3 -iLQ-SHS-
44. 2

JassliMe.
JJj-g. /I0.0._cc_
.JALAgUlSSLoo.

196^

SOURCE & DATE

Monsanto^BuTT OP - 1j 5(19:’

_Spec.lficallflas_9^9.5.4. 
Hi.

Spectficattor: 5/ j4_

M. B. OP-115__________

J,. CelL-Scj^ 7..LG 6. (1952

None

J54_.___
.SL 211

0. 356

0°C. or lower
2.3,6 @ 28°c.

4. 5-4.7

CoHact Medical Dept.

_£a.lc.uiatcd_- 
JVLH.-DP-- U£.

To be published___

,M. fi, OF: US

TRAN 009269

M. g. -op-TiT'

HOTE: Tktst data » kould not he released oatude of Monsanto Chemical Company, Use additional sheets if next isaey.

WATER PCB-SD0000023671



C
O

M
PA

N
Y

C
O

N
FI

D
EN

TI
AL

I

VifT
HD** PHYSICAL CONSTANTS DATA

"ib»irXWet—^ ===== 
A ROC LOR 1254

TBWFTCt 0 IT "

A . M , El.e,'b jrg
NAME

Fotmy)3_ ________
KtoicculajLWcjjhl __
Abcmudcj_________
goilmtPoirH i M.tm_ 
Boiiir'f PeitS jt ILjml 
Bulling Coml jL____sub.
Boilint Point at jrtm...

’ • 1 rystdlliring Point______
' MfiUtng PQlQt_________

. Sol^ionPoint________
Spec ij i c_Gfpv tiy j___ mr o?,—

Specific Gravity t 61 / 1 >. .
Pounds pet Gal. * _?' °cf 
Coefficient o( Expansion 2 ~~ 6S~°C.
Refiactive Index v_______L’iPjClA________
Infld Red Splctrum iReferenee/______________
Ultra Violet Spectrum fReJerenct^_______ .
Viscosity \___________2i.P_F._________
Viscosity? .... ....___________ T________
SwiKi-IfiDsion_______ Dv^csZam____

1_______________________o______
SoliAilitv in. _3A A L :ot~ol ® 2" C
Solubility in Py L-rtlS£J§Lll_£l.

44 48 S'. S__________________

~5Q ft y<°c:',4?ro~Qrnnp
JD2£fiktiS_*.-i_____________

_______
114, g.Tlpn C:

0. c.
CL.C,______

Flash Point
Fue Poi.nt.5p_________
'ijiit.Ot QPi**M|Uon_________________
Heat of Formation. _ _
Theimat SlabjIlly [caL/l^.'mtnJ
Ulejit Heat _ot F uiipn.________________
UtS"! Hf 4 B(,y®,____ zallam.
SP.4fiiOcJ.eaL_______ @ IL-CL
Critical Tjmgefiiutt________________
Critical Pleasure
Qitfefiiatiwt Ctta&M

Pp,.r Pot,1 
»wTmTTT’f r Co-ductivUv. Cal

cm/°C7S«.
r).«»le? r:c Co‘ .'a:', 100UC<

<?n C'.

TcXIOtV (due RefrrrneeJ

DAT!

4>?r> 4."

<fHu'CTURAL FORMULA

S-jSr ais

stsio

0f?0

Cl? HaCU
326 .'Avg. '•
Palp YpI ow oil
36*- 4P> °C
IJiQ..?10g£L

Nor crys- al. u~ i*> k____

.L_L3a___J
L. 135_:i.:0L 
.12,81________ tr~------
u. jincif _
1.63?0 1.639^

SOURCE a OATS

-M.Qr.se.r_o_BjL.QP_ii: 1121

i------------ .... ..
A.__ . 

1 J 4..

e «1 —-x i ■ q ^ I.. ^ 2-11«
________________ . _ i

'MB OP' Tl“

N?r-f
.ISoie..

50 _ _ •
iLiti________

0-33*

ITT.
*>•> a ig ?flvr

1. 3:

CoIcuIa' pd
LMBOE 111

To be o..bli Teci_

MBOP-ll1 .

TRAN 009270

-Cor-a^l _M r. d i: a 1. il£|L

HOT 1: These data should not he released outside of Monsanto Chemseol Company. Vie additional sheets if nteei <

WATER PCB-SD0000023672



j r. UN 111 ' PHYSICAL CONSTANTS DATA

')

15

CL q
■5 —
2%

tUBTTXw’TT*
AHOCLOH 12P0

roowrvf o"8 ? " ----------

_ NAME 3 ^

fMffluia............. _ _____ ____
Molecular Weight __________
AfiPUJiaM____________________
Hciling PointatJfiO.ihw H«Jr jr;.
Qpiun* pjjii '31 h_nmi-_....V___
(Jailing Pauli - mat.._...........
Boiling P<»n|.|„.. m___________
Ciy^talliZM Point ___ .
Melting fsunl .*............. ............ ...
Solution Point

j"d'A*e"

STRUCTURAL FORMULA

SySr ^75

^ sec

t. i*

ca23i._iri:-.-i^__________
JiiLIdYA. i.

ipft_V tck\

JuVLC........ ..................
4-1^—:ii?c____ :_____  ___-

\SOyR£f..JLOA.T6 . .. _

Mo'i'iili'To" i<Y'.X Ci> ; !

i.Cl. ‘-.s: aiLu x: a

Spot 'tic CiAv|?y .. ... ................ ............ .... 4
Seesjfjc Ofavity..*. .. .to |\ *, (,;.. ... j .1.4 y. I'.... ....
PoonJs per Gal • ,. i °C 1___ _ ‘
Cqetiicienl ot ’E*p.Tns!on_ ; n j.q,j'V .
Reljdctive Index ■ _> _'i .n_i _ _
Inlia Red Spectium [hWorrn./y . .. .. .
Ultl3 Violet tyecUum/XjrJermrt/ .....
Vistpsity a._................ 1.111 ° I ’..........
Viscosity *_................. _ ... .........
Sutitct Tension ................ ~..
Solubilityjn WSet ........ _ ..... . ___
Jjltiility m. ... ... ^. . ___ _ _
^oiubijLtyjn........... ........ 1.. ... ...

_ ....------ _q------ ......
(J.AL1'<>L:.: CL. - ,Q:. L__________

.LA jA.L-.L. 14.1.4;_______ ...

S' S

| . *>pL'L tl ICd’-.y. .1
-All* .011.4. . .

_Spc :x< ica.'..ui\ 1

-Maop^ ij'. . V

1:1. > .__.i

Flash point 5f .('taW)__ o_._c ,_____________
Fife Point °C ____ . Cr.o..<____ _ ..
H§at ?( Combustion........................ ....... .
Heet.ot Fy.malion. .. _______ ...____ _____
Thqjnai. St ability (cat. .>4'min.] ......................
UMtnt Heat ol Fusi_on . .. .................... ...
LAfnt Heat Oj Vap. ____ suLjzm. .......-
Sp.es I'c.HcJt®.............._____________________
Ciijicat Tomp]H»twe____ ___________________
Ciititil gmwt__
Qmctifilisfl.Cfiflslfii______ -----------------
SLlLg.ii.iS. He ft' IQflgd.--------------

UrauL-Ettiai.

-.-er
s: .LAL-^C.riC-Cunif LiLLU .1UD.-C.
Su____________________XO.SLV._______________________

I|_

TotlQity fOix Reference)

_\p j-

ill 
it.:

ti. :tOi

'2^.-34~°C.

..XAtU'U.'A.’f.il 
...MH OP.- tl'i

.t A rt....A____

Co*.‘act Mc'j.': i. Dt p*.

TRAN 009271

77YV
MR OP 1 l A

NOTE; The it data iAoald iiof be relented out tide of Monsanto Cbemteol Company. I'se additional sheet! if nereis irt 
. ' • »

WATER PCB-SD0000023673



i

pftt J1I '

a.... PHYSICAL CONSTANTS DATA
"ftfffrxiTEt------- " ""

ARQCLQP 1260 • 10% Toluol Mix

Sy.$T??<j
y

IT fiUC TUR At FORMULA

Mixture by Weigh*.

90% - Aroclor 1260
TOUFIlEtrBT-

m
_________A__M__EHsntimifi_______ _____________

1 7/3/57_______ 10% - Toluol

' NAME ' SOURCE If DATE
Formula

.

Moiecuiai Height ' \ _ ” —
Appearance ......................... ........................ . -Sv rnnv 1 inn iri Spers 4,11/55
Boilint Point it ?60mm ' ' '•»
Boiling Point at mm ' •
Boilinc Point ft m ................

" ----- T
,

Soiling Point ft mm
Crystallising Point
MclLni-PtimL--------------------------------  - —
Solution Point _

——---------------------- ;-------------------- .

Specific Gravity «' .40/ 15. 5°C 1.475-1.495 n - - .

Specific Gravity v ' ' i " "
Pounds per Gal. «■ ps °C . 12 5 . _ i» ' "
Coefficient of Expansion • •
Refractive Index n 3
Infra Red Spectrum (Reference/
Ultra Violet Spectrumyfi^rc«re)___________ ,___
Viscosity i______:Liqq°e_________________
ViWMiiy i____________ _2i q it__________:___________
SuitaciIflulfid- ... . ___ ... . *
Solubility in Water

J5£. 2 xs. (232 jSUSJ 
138 lUS)

— WGK Lab 3 8 / 56
M

-r-

SolUbilitv in .
Solubility in ■ .

— ------------------------------------------------- -----------------------------——----------------------------------------------------- —

* 0 '

Flash’Point °F (Method) Tag open cup 105 WGK Lab 12/5/46
Fire Point fF " % " no 11

Heat of Conbustion
Heat ol Formftioo ,
Thermal Slftiillty (cal.Afi/'min.l '
tftent Hepl of Fusion •

----------—----------------------------— ----------------------------------------------------- .......

UfiM HfilLoll®._____ ___________- - . -
Specific Heal

------------------------------ ---------------— ........ ......................................................... —

Critical Temperature • ' 0

Critical Pressure . ' •

Dissociation Cms&nA

m

. •
• «

e •
O
e> 1

O “

*
- TRAN 009272

Toxicity (Give Reference)

NOTE! These data should not be released outside of Monsanto Chemical Company. Use additional sheets i f neeeti'iryl

WATER PCB-SD0000023674
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PHYSICAL CONSTANTS DATA

~ ~ r»T«UCTl7(l*L fOUUUL A

SysTltf

AHOCLOR 1262

' • ' • r>-r >
T5OTTCTOY oaTk __/ v

X17
A . M. Etlenb jre 1 7/3/57______

NAME SOURCE A DATE
Formula ri'pHgCl? •• f
Molecular Weight 4 395 •' . , - . ”

Light veil, sticky Resin Monsanto Bullet ip ()p -1 ] 5
ftoiliitt Point at Z6D mm _ 390-425°C " (195
Bolling Poll B ; mm ....
Boiling Point A mm
Boiling Point at mm
CrvstalHzinfl Point J

Molting Point .
Solution .Point . .

-ific Gravity ,f Q0/15.5°C l. 577-1. 587 Soecs. 4/11/55 "
Specific Gravity « 25/25°C '1.646 MR DP - 1 1 S
Pounds per Gel. id 95 °C 13. 72
Coefficient ot Expansion 25-65°C Q. 00064 cc/cc/uC__________ f It ‘ ..... ’ ’ "

Refractive Index » 25°C "4 >.... ' 1.64B-1.650__ ______ 11
Infra Red Spectrum (Reference)
Ultra Violet Spectrum (Reference) •
Viscosity e Q°F as • 100 sus  * Specs. 4/11/55
Viscosity #

, ^ - -

Surface Tension $
Solubility In WBet
Solubility in .
Solubility in Jt.

*
Flash Point °F (Method) None MB OP - 115
Fire Point **C None II
Heat of Corruption
Heat of Formation
Thermal St Utility (caLAs/min.) ,
LMent Heat of Fusion ................
LMent Hilt of Van. ........
Specific Hwt ,
Critical Tempereture
Critical Pleasure . . >
Oiuoeiablon CeaMant • ' •
Poir Pbtnt _ ......... “T5-38°C

¥»%

I f .
O •
1 TRAN 009273
O

,

Toxicity (Civ* Reference) Contact Med. Dei1L_______ MR OP-11 5
4 ------- f

1 Mlf............. . ~~ ........
NOTE) Thete data ehotdd not l« releaeed huMi of Hon* onto Chemical Company, Vi* additional ekeate if necttrary.

• .
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Dept. 2^6 - Process Description 

AROCLOR 

APrENDIX D

UTILITIES

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

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

The total usage of each utility was taken from the cost sheets. 
Estimates of Individual operating time and percentage of the total 
load were made to calculate the distribution of utilities as given 
in the following pages of this section.

COMPANY
CONFIDENTIAL

TRAN 009274
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Dept. 246 - Process Description 

AROCLOR

APPENDIX D UTILITIES (Cont'd.)

1. Power Consumption

Electricity - 440 V., 5 phase

Item Equipment
No. Motor

, 60 cycle

Motor
HP

Peak
Load

KW

Monthly
Usage

KWH

101 Biphenyl transfer 
pump

5.00 2.6 80

105 Biphenyl head tank 
pump

.75 0.7 240

104 Biphenyl feed pump 7.50 6.6 1980

121 #5 Chlorinator pump 10.00 8.8 5040

122 #4 Chlorinator pump 10.00 8.8 5040

125 #5 Chlorinator pump 10.00 8.8 5040

124 $2 Chlorinator pump 10.00 8.8 5040

125 #1 Chlorinator pump 10.00 8.8 5040

127 #2 Blow tank pump 5.00 4.4 200

129 $1 Blow tank pump 5.00 4.4 1580

152 #1 Still pump 5.00 4.4 1580

155 #2 Still pump 7.50 6.6 2540

140 #1 Receiver pump 2.00 1.7 20

141 §2 Receiver pump 2.00 1.7 20

144 Blend tank pump 5.00 2.6 200

149 0 Storage transfer 
pump

5.00 2.6 160

151 #4 Storage transfer 
pump

5.oo 2.6 240

155 0 Storage transfer 
pump

5.00 2.6 200

155 #1 Storage transfer 
pump

5.00 2.6 80

157 ifl Storage transfer 
pump

5.00 2.6 80

170 #1 City water pump 7.50 6.6 2540

171 #2 City water pump 7.50 6.6 0

180 Exhaust blower 15.00 15.0 0

Miscellaneous 0.9 5<.o
Totals 1T5775 TTJTB SU7BTU

WATER PCB-SD0000023677
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Dept. 246 - Process pescrlptl 32.on

AROCLOR

APPENDIX D UTILITIES (Cont'd.)

1.

2.

3.

Power Consumption (Cont’d.)

B. Electricity - 110 V. , one phase, 60 cycle
Peak Load

Equipment KW

Lighting 15

Instrumentation 2

Miscellaneous  3
Totals 20

Monthly Usage 
KWH_______

3600

1440

2150
.71'§0'

Natural Gas

Item
No.

Using
Equipment

Normal Use 
SCFH

Peak Use 
SCFH

Monthly
Usage

MSCF

131 #1 Furnace 1200 2400 430

132 #2 Furnace 1200 2400 430
Totals TTBOU”

Compressed (plant) Air

Item
No.

Using
Equipment

Normal Use 
SCFM

Peak Use 
SCFM

Monthly
Usage

MSCF

127 #2 Blow tank 60 200 2590

148 #3 Storage tank 60 200 90

150 #4 storage tank 60 200 90

152 #5 Storage tank 60 200 90

154 #8 Storage tank 60 200 90

156 #7 Storage tank 60 200 90

Miscellaneous 10 200 330
Totals 370 1400 JVUU~

rr?K?r-MF>ANY
confidential TRAN 009276
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AROCLOR

APPENDIX D UTILITIES (Cont'd.)

Nitrogen

Item
No.

Using
Equipment

Normal Use 
SCFH

k'

Peak Use 
SCFH

Monthly
U^age

SCF

142 #1 Blend Tank 3 4 2140
143 fj/2 Blend Tank 3 4 2140
146 #1 Product Tank 3 4 2140
147 #2 Product Tank 3 4 2140
140 H3 Storage Tank 3 4 2140
150 #4 Storage Tank 3 4 2140
152 #5 Storage Tank 3 4 2140

Totals 2T~ 28“ ir;"980

Purchased Water '
Monthly

Item Using Normal Use Peak Use Usage
No. Equipment QPM GPM M. Gal.

130 #1 Still 3 5 150
131 #2 Still 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 ”B6“ rnr 28T0..

High Pressure Steam
;"at' ~3B8°F.

Monthly
Item Using Normal Use Peak Use Usage

NO. Equipment Lb ./hr. Lb ./hr. M. Lb

167 Hi Blow Tank 210 310 150
203 Hi Vacuum Jet 450 670 320
204 H2 Vacuum Jet 400 615 290
205 #3 Vacuum Jet 325 500 240

Totals 17W TW
Low Pressure Steam• ""QQ.

Monthly
Item Using Normal Use Peak Use Usage

No. Equipment Lb ./hr. Lb ./hr. M. Lb

102 Bipnenyl Storage! 700 900 500
Tank

138 Hi Receiver Tank 700 900 500
159 H2 Receiver Tank 700 900 500
142 Hi Blend Tank 200 300 150
143 H2 Blend Tank 200 300 150
146 Hi Finished Produ£200 300 150

Tank
Totals 2?0$ 3BOO 195^

TRAN 009277
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Dept. 246 - Process Description

AROCLOR

APPENDIX D UTILITIES (Cont'd.)

7-

^ .

Low Pressure Steam (Cont'd. )

Item 
No .

Using
Equipment

Normal Use
Lb. /hr.

Pea* Use
Lb ./hr.

Month] 
Usage 

M. I

147 $2 Finished 
Product Tank

200 500 150

00H

#5 Storage Tank 700 900 500

150 #4 storage Tank 700 900 500

152 #5 Storage Tank 700 900 500

154 HQ Storage Tank 700 900 500

156 Hi Storage Tank 700 900 500

Miscellaneous 1400 2800 1000
Totals "7OT“ lCTOT- TOT

COMPANY
CONFIDENTIAL
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APPENDIX E PERSONNEL

Dept. 246 - Process Description

AROCLOR

Departments 246, a-246, B-246 and C-246 are closely related. 
Operating personnel may work in all of the departments 
In a given day. For this reason, the description of operating 
classifications and assignments for departments 246, a-246, b-246 
and C-246 is given as though all four of the departments are Just 
one department.

Operating Classifications

Job Number of Men
7 day/week Sohedule r 10 4T4‘ Schedule'

Premium Operator •4 5
Standard Operator 4 5
Repairman 1 1
Packer 2 2
Porter t i
Swingman i 0

Total 12* 9i

The swingman works two shifts per week (Saturday and Sunday) as a relief 
foreman, two shifts as a repairman, and one shift operating the premium 
job. There is an open shift on t.ie standard operator Job 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 is 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 24}. The premium operator has lead 
responsibility for his shift.

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 
2 stills 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 Brigade.

Repairman; Unloads cars and trailers of Biphenyl, Trichlorobenzene and 
fetra-Trichlorobenzene and finished product, makes weekly safety inspections 
and department minor repair work.

COMPANY TRAN 009279

CONFIDENTIAL
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Dept ■ 2M6 - 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 repalr-
man and two days as relief foreman. As relief foreman takes overall 
supervision and day shift on weekends including arranging for maintenance, 
night sheets and line-up of work.

WATER PCB-SD0000023682
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APPENDIX F PACKAGING & SHIPPING

Dept, 2^6 - Process Description

AROCLOR

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

A substantial amount (about 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 
truckB which are stainless steel. Non-electrical Aroclors are shipped in 
leased trucks and may be iron although other materials of construction 
are suitable Pydraul is shipped in steel tank trucks.

Electrical grade Aroclor and Pyranols are shipped in lined tank cars 
either H,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 either 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 sure 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 
repair track. Tank cars are Bealed with a numbered aluminum seal

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

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

Welg;hts and Containers -J
Product 5 Oal. 3(nssr. '~55“HaT:— TT TC > F
1252 - 600# ^3 21
12^2 60 - 600# Yes Yes < Ui
12^8 Go - 600# Yes Yes 2= 0
12^ 60 - 600# Yes Yes o|125^ Xylene - - 600# - -

1260 60 - 600# Yes Yes
1262 60 - 600#
MCS295 . p» - 6*5# - - 0

Pyranol 1^88 675# •

Pyranol 1^8l - - 675# - -

TRAN 009281
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Dept. 246 - Process Description

AROCLOR

APPENDIX F PACKAGING Sc SHIPPING (Cont'd.)

Weights and Containers
Product 5 Gal. ------3'OGal. —55~~5aT~ TT TC

Pyranol A-13B3B 65 360# 675# 4000 Gal.
Inerteen PPO 65 360# 674# - 4000

8000
Gal. & 
Oal.

Pydraul A-200 59 645# Yes *

Pydraul 280 - - 625# - -

COMPANY

CONFIDENTIAL

TRAN 009282
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AROCLOR

APPENDIX G MATERIAL BALANCE

Dept. 246 - Process Description______  59,

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

COMPANY
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APPENDIX 0 SUMMARY OF MATERIAL BALANCE RESULTS

Dept. 246 - Process Description

AROCLOR

AROCLOR 1242

Raw Material 
& Cost ($/lb. )

Usages - 
Theory

Lbs./lOO lbs. product 
Material Balance

Material Balance 
Usages lbs/100 lbs.

Biphenyl (.0662) 58 63 58 Finished Prod.
1 Filter cake
3.5 Still Bottoms 

.5 Off-das HC1 
6370

Chlorine (.0217) 84 91.8 42 Finished Prod,
1.5 Filter Cake

.05 Vacuum Jet 
2.8 Still Bottoms 

.95 Air-HCl Mix­
ture

44.50 Off-Gas HC1

♦Ferric Chloride (.129) 0.05 .03
♦Attapulgus Earth(.0302) 15 .15
♦Air (.00055) 3 3
♦Lime (.0100) 0.5 0.5

.03

.15
3.0
0.5

Biphenyl (.0662)

Chlorine (.0217)

52

96

AROCLOR 1248

56.5

103.2

52 Finish Product 
1 Filter Cake 
3 Still Bottoms 

.5 Off-Gas HC1

48 Finished Prod . 
1.5 Filter Cake 

.05 Vacuum Jet 
2.55 Still Bottoms 

.95 Air-HCl Mix­
ture

50.15 Off-Oas MCI 
TO72S

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

COMPANY
CONFIDENTIAL TRAN 009285
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Dept. 246 - Process Description 'll.
AROCLOR

APPENDIX 0 SUMMARY OF MATERIAL BALANCE RESULTS (Cont’d.)

AROCLOR 1254

Raw Material 
& Cost ($/lb.)

Usages - 
Theory

Lbs./lOO lbs. product 
Material Balance

Material Balance
Usages Lbs./lOO lbs.

Biphenyl (.0662) 46 49.8 46 Finished Product
0.5 Filter Cake
2.8 Still Bottoms
0.5 Off-Gas HC3

T97o

Chlorine (.0217) 108 .117.5 54 Finished Product
1 Filter Cake
O. 05 Vacuum Jet
6.8 Still Bottoms
P. 95 Air-HCl Mixture 

54.7 Off-Gas HC1
TTT3C

AROCLOR 1260

BJphepyl (.0662) 4o 43.4 40 Finished Product
0.9 Filter Cake
2,0 Still Bottoms
0-5 Off-Gas HCl

Chlorine (.0217) 120 128.8 60 Finished Product
0.5 Filter Cake
0.05 Vacuum Jet
4.8 Still Bottoms 
O.95 Air-HCl Mixture 

62.50 Off-GaB HCl 
T2878S

COMPANY
CONFIDENTIAL
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Dept. 246 - process Description 42.

AROCLOR

APPENDIX H ATMOSPHERIC DISCHARGE - WASTE DISPOSAL

Lbs. per C Lbs. Total Lbs./Yr. based
Discharge to Atmosphere of Aroclor Produced on Prod. Rate 28.6^]^:

1. HCl fumes from blow tanks 0.01 • .2,000.

2. HCl fumes 
vented to

from other tanks 
atmosphere 0.01 2,000

Chlorine 
vented to

gas from chlorinator 
blow tank Unknnpp .Unknown

4. Aroclor & Biphenyl vapors 
of tanks vented to atmosphere Unknown ■ Unknown

Discharge to Sewers
'

3 . HCl from chlorinators 2.5* 500,000*

2. Cla from chlorinators 2.0* 50,000*

Discharge to Waste Disposal

1. Montar 0.0176* 5,000*

2. Aroclor 0.53* 95,000*

♦Estimated

COMPANY
CONFIDENTIAL
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Dept 246 - Process Description ^3.

AROCLOR

APPENDIX I PROCESS CONTROL

Sampling
Point

Chlorinators

Frequency

2-3 timeB 
per batch

Reason for 
Sample

Specific Gravity

"""* Normal 
Ran6e

.011

Method 
Numbe r

Blend Tanks 3 times 
each day

Color (APHA)
Sp.Gr. at 25/15.5 C. 
Acidity (mg. KOH/g.) 

"Moisture (He0) (PPM) 
"Refractive Index at 

25°C.

50-150 Max. 10,084 
.Oil 10,114
.014 Max. 10,087 

35 PPM Max. 10,620

.0020 10,125

.05PPM
Max. T-2092 

.20 11,608

"Inorganic (free)Chlorides 

"Dielectric Constant
"Resistivity (500 VDC at

100°C. 500,Min. 11,607
0.1" OAP as ohm-cm X 10y

"Hydrolysis Stability 1.0 PPM
Test (as Chlorides) Max. T-208'

"Monsanto Stability Test 0.5 PPM
(As Chlorides) Max. 11,503

""Sulfates None 12,169
""Dielectric Strength at

25°C. _ 35 KV Min. 11,605
""Viscosity at 100°F.(SuS) 10 10,086

"""Thermal Chemical Chlorid­ 0.75 PPM
es Max. 12,722

Storage Tank Every 1-2 Same as blend tanks
Composite days

Tank Cars & Every Load Same as blend tanks
Trajlers

"Tests made on electrical grade Aroclors only.
""Tests made on request only.

"""Special customer test.
""""Maximum range for all Aroclors including electrical and non-electrical 

grades.

COMPANY
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Dept. 246 - Process Description

AROCLOR

APPENDIX J SAFETY & TOXICITY DATA

Safety Equipment

The following 1b a list of safety equipment (personal and departmental) 
required in department 246.

1. Fire extinguishers:

A. Dry Chemical (}) - 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 Qas Masks (4) - Southwest corner, second floor

- Control room, second floor

- East side, outside control room

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

5. Scott Air Masks - West of Lean-To

4. 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 folllwing are safety precautions followed in the operation of 
department 246.

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

44.

COMPANY
CONFIDENTIAL
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Dept. 246 - Process Description *5.

AROCLOR

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

Safety Precautions (Cont'd.)

2. Sampling of Crude Aroclor
The samples of Aroclor taken during the chlorination reaction are 
hot (170°C.). Precaution must be taken to avoid skin contact of 
samples and Inhalation of Hydrogen Chloride, Chlorine and Aroclor 
vapors.

5. Fires
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.

4. Explosions
" Explosions may be caused from accumulated pockets of natural gas 

or a rapid burning of Diphenyl in a closed container such as a 
Chlorlnator. Chlorinators are equipped with a 10" diameter 
pressure relief line with a rupture disc made to burst at 22 psl 
in case Diphenyl within the Chlorlnator ignites.

5. Toxicity
Toxicity does not present a serious problem. However, a complete 
daily 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 accidents may result from such 
things as broken process lines, acid leaks, steam leaks, etc.

The worst inherent hazards are as follows:

. 1. Free Chlorine from ruptured line or major leak.
2. HCl Qas from ruptured line or major leak.
5. Dropping bottoms from stills.
4. Hot Aroclor & Diphenyl.

Safety Record

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

Toxicity; This material is a liquid under normal conditions and has a 
medium toxicity range for liquid Ingestion and high toxicity for vapor 
inhalation. The maximum allowable concentration (M.A.C.) is 1 mg/cubic 
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

WATER PCB-SD0000023692



Dept. 246 - Process Description 46.

AROCLOR

APPENDIX J . SAFETY & TOXICITY DATA (Cont'd-I

Other Hazards: This material can cause dermatitis, systemic poisoning
Prom the l'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 protective clothing, respirator, and goggles. People who handle 
this material at elevated temperatures should have medical supervision, 
and 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 (FeCl3)

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

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

Other Hazards: Some people are allergic to this material and may develop
skin rash7 and there is an eye hazard.

Treatment and Antidotes: Call a physician.

Storage and Handling: Protect the s.cin with approved protective clothln
avoid the breathing of PeCl3 dust, wear approved respirator with adequat 
cartridge, and protect the cyco wltn approved goggles. There are no 
storuge regulations.

Shipping; There are no shipping restrictions.

DIPHENYL,(C6H5C6H5)

Toxicity: This material is a solid at normal conditions and is medium
loxld. The M.A.C. of vapor is 2 mg/cublc meter of air. If ingested, 
the lethal uoue Js 2.4 g/Kg of body weight. The fumes are not dangerously 
deadly, but'-they are poisonous over a prolonged time.

Fire Hazard: Diphenyl is very flammable and will burn when exposed to 
heat or flame or oxidizing materials.

Other Hazards: 
the eyes.

Diphenyl is not too corrosive to skin, but it will affect
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Dept. 246 - Process Description 47.

AROCLOR 

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

DIPHENYL (C6H5C6H5) (Cont'd,)

Treatment and Antidotes: Wash eyes with water and get the patient to
fresh air. Try patient to vomio, and call a physician.

Storage and Handling: This material can be stored in steel containers
away from fire hazards and oxidizing agents. Wear suitable clothes and 
approved goggles when handling diphenyl.

Shipping: Ship in cars or other suitable containers with a red warning 
label of flammability.

XYLENE (C6Hn(CH3)fi

Toxicity: This material is a liquid under normal conditions and is very 
toxic in liquid or gaseous form, but it is less toxic than toluene. The 
M . A ,C . is 200 ppm.

Fire Hazard: This material is very flammable and the limiting explosive
concentration is 1-5.5^ by volume in air. It will also react with 
oxidlzing agents .

Other Hazards: This material will cause necrosis if enough 1b inhaled,
and is hazardous to eyes, mucous membranes, and the skin.

Treatment and Antidotes: Qet patient to fresh air, and call a physician.
If injested, get patient" to vomit. Wash eyes and skin with water.

Storage and Handling: This material should be stored In a cool well-
ventilated area away from fire hazards or strong oxidizing agents. The 
material for Btorage can be steel cars or tanks. Wear approved 
protective clothing, respirator, and goggles.

Ship in containers of steel or appropriate material with a

TRICHLOROBENZENE:

Toxicity: This material is a solid at room temperature and the vapors
are quite toxic. The solid is poison if Ingested. The M.A.C. is 50 ppm.

Fire Hazard: This solid is flammable but is listed only as a moderate
fire 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
a1r. Call a physician.

COMPANY
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Dept. 246 - Process Description 48.

AROCLOR

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

TRICHLOROBENZENE (Cont'd.)

Storage and Handling: Store this material in cool, well-ventilated
area away from hazards anu oxidizing agents. Wear protective clothing, 
chemical safe goggles and approved respirator.

Shipping; Ship in steel containers like 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: ThiB material is not a very great fire hazard, but it 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
to fresh air. Call a physician.

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(0H)e

Toxicity: Lime is not dangerously toxic, and it is regarded as more of
a nuisance. 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
alBO, and the dust will affect the mucous membranes.

Treatment and Antidotes: Flood eyes and skin with large quantities of
water. If lime is 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
containers should have a white label, a caustic warning.
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Dept. £46 - Process Description

AROCLOR

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

ATTAPULOUS EARTH:

Toxicity; This earth is not toxic in general.

Fire Hazard; There 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 physician.

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

Shipping: There are no special restrictions on shipping.

J<9.

HYDROOEN CHLORIDE (HC1)

Toxicity: This material is a gaB 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 Antidotes: Wash profusely with water, if injested, eat chalk, 
magnesium hydroxide, egg whites, and milk, and also administer oxygen.
Call a physician.

Storage and Handling: This material should be stored in a cool, well
ventilated 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.

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

CHLORINE (Cle)

Toxicity: This material is a gas under normal conditions and is very
toxic. The M.A.C. is .?5 to 2 ppm. A concentration of 1000 ppm would 
be rapidly fatal. Least concentration with detectable odor is 5-5 ppm

r~ COMPANY TRAN 009294
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AROCLOR

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

CHLORINE (Cl2) (Cont'd. )

Fire Hazard: There 1b no fire hazard under normal conditions, but there 
js an explosion 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
irritation.

Treatment and Antidotes: The patient should be given oxygen immediately
and treated for shock. Call a physician.

Storage and Handling: This material should be stored in a ventilated
and cool place away from fire hazards. When handling, wear a gas mask 
or approved respirator, clothing and rubber or chemical safe goggles.
In strong chlorine concentrations, wear canister gas maskB, Scott air 
pack, or oxygen breathing apparatus.

Shipping: The shipping containers must have a green gas label and a
non-flammable label on. Ship in steel cars or cylinders.

Dept. 2^6 - Process Description________ 50.
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p?-Pt. 2^6 - Process npacrjLpt-.lon 51.

AROCLOR

APPENDIX K 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. Since a process had been developed for 
manufacturing Biphenyl, 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 Chlorinated 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, fire resistance and inertness of the Aroclors make them useful 
for many applications.

Plant equipment was installed to produce Aroclors at a rate of 2000 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 1925. 
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. 0. Krummrlch Plant), the 
Aroclor production was transferred from the Anniston Plant to the 
Monsanto, Illinois Plant, where operations at an increased productive 
capacity started in September, 1926.

By 19^0, the Krummrlch Plant production capacity was inadequate, and in 
19^1, a similar production unit was Installed in the Anniston Plant.

COMPANY
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Mori3unto Company 
Monsanto, Illinois

SAFETY REVIEW COMMITTEE

Accepted by production Original signed by:

WBJ CWR 2-19-64

ODG 2-20-64

HBP 2-10-61

January 17, 1964

Messrs:

P. E. Heisler - WOK
E. E. Martin - WGK

K. L. McHugh - Org. Res.
Process Holders

R. W. Bucknell - Org. Res.

TENTATIVE AMENDMENT NO. "A"

TITLE:

Aroclor Standard Manufacturing Process of Dec 17, 1962 
811.01 - 811 07

OBJECTIVE:

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

PRESENT PRACTICE:

Presently 1 lb. of ferric chloride is added to the biphenyl charge tank 
to 4000 lbs. of biphenyl. It is suggested that this amount be increased to 
2 lbs. of ferric chloride per 4000 lbs. 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 Cl3 catalyst is 0.03$ to 
produce stable Aroclors.

Aroclors manufactured at the W 0. Krummrlch plant do not meet specs, 
by as comfortable a margin as Anniston's AroclorB 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. "A1

APPROVAL:

Original signed by; 

P. te^HettSIf^SoK

E- E. Martin 
E. Martin - WcflT

.D«,JR,. Hpflmfig. _0—
D. B.Hoemer

R. W^'BuckneflP-1}.' P7 Q.

(Cont'd. )

DATE:.

Bate
2/11/6*4

2/11/64
Bate

■2/1*4/64
Bate

2/19/6*4
Date
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DISTRIBUTION LIST:

1 . 
2. 
5. 
4. 

5-6.

1:
9­

10. 
n. 
12. 

15-14. 
15-16.

H. L. Minckler/R. S. Wobue
R. E. Soden - WOK
T. W. Dalton - WOK
J. R. Kellogg - WOK
St. Louis Research
Vital Records Center
WOK Standards Department
WOK Technical Services
Vault Copy
England
England
AnnlBton - R. 0 Moody 
Extra

Gen. Offices

. May 9, 1965 '

TENTATIVE AMENDMENT NO. A

PROCESS DESCRIPTION FOR THE MANUFACTURE OF AROCLOR IN DEPT. 246 
6f DECEMBER 17, 1962 - W, BY KHOBBraCTTPiAOT,..M'OWanto, Illinois

SUB-TITLE: Preparation of Aroclor 12.52 by the direct
chlorination process common to Aroclor 1242,
1248, 1254, 1260 and 1262.

PRESENT PROCESS: Aroclors are the reaction products formed by the
chlorination of 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 existing manufacturing process to Include
the production of Aroclor 1252, which contains high percentages of 
dlchlorobiphenyl, to be used in the large scale preparation of MCS 177, 
a 700°-800°F. heat transfer fluid.

Aroclor 1252 Is prepared by the direct chlorination of diphenyl to 
a specific gravity of 1.252 to 1.256 at t>5°/15-5°C. in the presence of 
iron chloride catalyst. The crude Aroclor 1252 is air blown, and 
diBtilled over calcium oxide prior to transfer of the product into 
storage containers at 50° to oO°C. Insoluble isomers, present in this 
special Aroclor 1252, 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.
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This special Aroclor 1232 cannot be back-blended If the finished 
product is off on its prescribed chlorine specifications The 
incorporation of excess monochloroblphenyls into the product will 
increase the volatility of the MCS 177 and the addition of trlchloro- 
oiphenyls will drastically raise the pour point of the finished heat 
transfer fluid. Abnormal compositions of this Aroclor 1232 are 
readily 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* Sullivan
J. D."Sullivan

Date_________ 5/9/63

Approved Byi 
Original 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. 0 Marsh
5. T H. Becker 10. Plant B
4 . J. Soffranko 11. Plant B
5. St. L. Res. Lib. 12. Plant B
6. St. L. Res. Lib. 13. H. L. Hubbard
7. Plant B 14. J. Mitoray

January 23, 1951
TENTATIVE AMENDMENT 

AROCLOR PROCESS

Dept. 246, Plant B

This amendment provides for the addition of anhydrous FeCla, O.J$ 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 FeCla is 
used either alone or in combination 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 5656 
Transmission (Fisher Electrophotometer, filler 425B), whereas from a 
batch in which the same catalyst plus 0 3# by weight anhydrous FeCl3 
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 FeCla, did not 
indicate any abnormalities or deviations from usual quality material.
A complete summary of the Research work is presented in a memorandum 
to Dr. R. M. Hitchens, January 24, 1951-

It Is proposed to condut a plant demonstration which will comprise 
the production of three to four chlorination batches of Aroclor 1160 
using 0,y% by weight of the biphenyl charge as anhydrous FeCla. 
Depending on the outcome of this plant trial, that is, 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 FeCla catalyst on the color of Aroclor 1260. This may 
include variations in the amount of FeCl3 charged to the chlorinator.

Original signed by: j. p. Mitoray
J P Mitoray

In
January 24 1951

APPROVED:

Original signed by;
^1 ^^^ha1/25^5^ .

COMPANY
CONFIDENTIAL

T^'Wiilqiutf0----------- 1/2Wll te-----------

T. W'T,‘DaHjpalfcaot
on

n. narbre 
Barbre

6/25/51
Date

T5T
b. Hosmer 
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Paul n. Marsh
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SAFETY REVIEW COMMITTEE
Original signed by:
___ 2LJjg~~~~-------

JFL.E.H. 1 f)-Q_c,7

____ IQ-9-57
September 27, 1957

Distribution:

Dr. o. J. Weinkauff - Research 
R. S. Wobus - Roberts Bldg.
T. M. patrlck - Research 
A. M. Ellenburg - Research

T. W. Dalton - WOK 
J R. Kellogg - WQK 
Process Holders

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 120-150°C., be maintained during the whole chlorination

Previous Practice: .

In the Manufacturjng Process, no definite temperature is described for the 
start of the Chlorination. For the biphenyl measuring tank a temperature of 
at least 85°C., is recommended and as a "finishing temperature" a range 
of 120-135°C is described for Aroclor 12*42 and 1248, a "finishing temp­
erature" of 120-15>0°C., for Aroclor 12^4, 1260 and 12o2.

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 s

The biphenyl charge will be heated to at least 115-120°C., in the measurJ ng 
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 130°C., in a 
minimum time usually 20 to 30 minutes after the chlorine introduction 
The chlorination of bJphepyl to all liquid Aroclors should be carried out 
at a reaction temperature of 130-150°C.

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

Proposed Amendment (Cont'd.)

NOTE: In order to mechanically reduce losses due to sublimation and en­
trainment, it Is 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 ell 
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, October 22,
1956 by H Merten, Progess Report No. 5j Job No 3428 Code IND FL, 
of August, 1957 by H Merten and A. M. Ellenburg.

Circulating each biphenyl 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 1b 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 batch circulation 
after the lapse of a four-hour chlorination period.

TABLE I

Batch Temperature Stability Chloride
No. Low High ppm./l6 hrs.

>19 94 116 0.80
320 110 129 0.74
>21 133 145 0.49
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Tentative Amendment No. B September 27, 1957

Circulation
Aroclor

No.

TABLE II

Lot No.
Stability Chloride 

ppm./16 hrs.

after 4 hours 125*» T-6J1 .85
after 4 hours 1254 T-632 .89
entire period 1254 T-635 .45
entire period 1254 T-656 .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 • .45-

Precautions:

No increased toxicity or safety hazards will result from this proces

Extent of Demonstrations:

It 1b suggested that this amendment be incorporated in the standard
Manufacturing Process as soon aB possible.

Original signed by: H. L. Merten
, H. L. Merten

Research Department

In

Approved:
Original signed by;

j. r. Kellogg 
-----------7. R7 Kellogg

A. M. Ellenburg 
T7 FT.’TrienBufg

T. W. Dalton T. M. Patrick, jr.
T. W Dalton "P. M. Patrick
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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 15, 1957

Distribution:

Dr. 0. J. Weinkauff - Research 
R. S. Wobus - Roberts Bldg.
H, L. Hubbard - Research 
A. M. Ellenburg - Research

T. W Dalton - WOK 
J. R. Kellogg - WOK 
Process Holders

Tentative Amendment No. A

Title:
Aroclor - Standard Manufacturing Process for Department 246,
W. 0. Krummrich - Revised 3/15/55 - 0. 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 is dropped by gravity to the #1 2, 3» 4 or 5
chlorlnators. The chlorlnators are constructed of steel and are 3 
feet ;in diameter x 16 feet in height. For catalyst, they contain an 
6 foot bed of coarse steel turnings which have been burned free of 
oil and moisture over an open gas flame prior to their introduction 
into the chlorinator. Additional catalyst is added to the chlorlnators 
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 
>600 or 4000 pounds of biphenyl will be charged with 2 pounds of an­
hydrous ferric chloride before the chlorination 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 FeCl3 has been investigated and found to give a very 
stable product when used in the suggested purport ion

The complaints from General 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.

TRAN 009305
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March 15 1957 -2- Tentatlve Amendment No.A

Precautions:
No increased toxicity or safety hazard will result from this process 
change. Ferric chloride is hjghly hygroscopic and is acidic in nature, 
therefore care should be tanke to prevent contact with skin or clothing.

Extent of Demonstration:
The process change has been demonstrated at Anniston. This amendment 
will be a 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
------------- J. FT." Kellogg

T. W. Dalton 
T. W. baiton

A. Ellenburg 
A. M. Ellenburg

F. B. Zienty 5-19-57 
*r. M. Patrick

for T. M. Patrick

In
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Monsanto, Illinois

June 8, 1959

CC: C. M. Edelblut - Anniston
J. Clegorn - Anniston 
Safety Review Committee 
Original signed by/
...   T.A.P, 6-12-59 .

R-K.H. 6-12-59_________

___R, IL fr-15-59

Messrs.
T• W. Dalton
T. m. Patrick - Research 
m. M. Ellenburg - Research 
H. S. Scott
Process Holders PROCESS AMENDMENT - AROCLORS

Dept46 - w.Q.K. FEM

Title
Modification of chlorination temperatures for Aroclor production 

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

Old Procedure 0
Biphenyl chlorination is performed at temperature range of 150 to 150 C.

Proposed Procedure
Initial chlorination of Biphenyl may be started at a minimum temperature 
of 95°C. provided that 120°C is 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 Biphenyl storage is maintained at approximately 95 C. to keep 
safely below the flash point. Therefore to adhere 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 chlorlnators 
are recharged while still hot from the preceedlng batch; this normally 
yeilds a starting temperature in the range of 120°C. 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 line 
out the temperature somewhere Blightly 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 tentative approval from Research.

J'." R—Kellogg

In
Original signed by;

T. W* Dalton ____ j. r. Kellogg
T. W. Dalton J. R Kellogg

A. M. Ellenburg
A.' M. ElleriUurg'

T. M- Patrick 6-12-59 
T7TT Patrick---------------
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Dept. 246 ■ Process Description 52.

AROCLOR

APPENDIX L . 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 is summorized below:

Operation Time (hours)
Equivalent pounds 
of Finished Product

Charge Chlorinator .25
Chlorination 1242 ' 8.70 6550

1248 9.20 7200
1254 11.10 8040
1260 12.JO 9100

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
Dropping to Storage 2.00

The time required to make completed batches of the various Arocl<
tabulated below:

Aroclor Batch Time (hrs.)
~T?T2— jg 95--1--------

1248 19.45
1254 21.55
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

AROCLOR

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, pigment6 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 
Stability Test

Measure of thermally unstable chlorine 
compounds at elevated temperatures.

Thermal Chemical 
Chloride

Developed by the General Electric Co. 
to measure chemically and thermally 
unstable chlorine compounds.

Resistivity Measure of insulative properties.

Power Factor Measures power Iobs 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, . 
refractive index

Measures of chlorination level.

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*G<‘fct the beginning of the chlorination reaction to 
pr'Oduce stable Aroclors. Results of research tests indicate that 
product stability is better as the initial chlorination temperature is 
increased.

COMPANY
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Department 246 - Process Description

AROCLbR

APPENDIX M

QUALITY CONSIDERATIONS

2. Ferric Chloride Concentration - Research 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 chlorinator,

3. Geometry of Reacting VcsbcI - The shape of the reactor affects the 
circulation and flow pattern bf 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.

4. 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 chlorinator 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.

5. Sparging - The sparger controls the gas distribution under the cata-
lyst 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 chlorinator. The small bubbles have a greater 
surface area per unit volume of gas for mass transfer, and fhis should 
increase, the rdactidn r&te, ; .

6. 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.

TRAN 009312
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Dept, 246 - Process Description 

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,

7, 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 a 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 tar b 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.

\
8. 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.

9. The blend tanks, finished 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.

C(&PANY
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Dept. 246 - Process Description 56.

AROCLOR

APPPNDTY M QUALITY CONSIDERATIONS (Cont1d,)

Absorbents

Numerous absorbentB have been screened in the laboratory at various 
contact temperatures for their effect on resistivity of plant untreated 
Aroclor 1242.

The most satisfactory absorbent pound for improving the resistivity 
of Aroclor 1242 was LVM attasorb. Table I of this section lists 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 UBing Aroclor as a dielectric, 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 testa 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 (Figure 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 Bhort time. 
Such behavior is attributed to thermal degradation of impurities. If 
Aroclor is irrodiated, then exposed to a thermal treatment, appreciably 
more HC1 is liberated.
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Dept. 246 - Process Description 57.

AROCLOR

APPENDIX M QUALITY CONSIDERATIONS (Cont’d.)

TABLE I

ADSORBENT SCREENING DATA

Adsorbent
Adsorbent

LVM Attapulgus

Pretreatment

Earth None

LVM Attapulgus Heated at 250°C.-
Earth 12 hours.

LVM Attapulgus Heated at 350° C.-
Earth. 12 hours.

LVM Attapulgus Heated at 350°C.-
Earth, 4 hours.

Attasorb «■ LVM None

Attaclay None

Activated Alumina 
(Alcoa Grade P-5 
-525 mesh)

None

Voclay 325 
(Western
Bentonite)

. None

Panther Creek None
(Southern 
Bentonite)
Filtrol Grade 1 None
Zeolex 7 
(Zeolitej

None

Florite 00 mesh 
(Activated
Bauxite)

None

Suprex L-G 
(Kaolin)

None
ft

Attasorb - LVM Heated 350 C.- 
12 hours.

Attasorb - RVM None

Volume Resistivity 
Contact •: 'at 100°c.

Temperature °C. ohm-cm. x 10°

60 3^00
80 2000

100 2800
120 2900
60 4200
80 6400

100 7200
120 6100
60 9300
80 9000

100 6300
120 6300
60 2400
80 5600

100 6000
120 5700
60 9700
80 12,100

100 13.700
120 17,800
80 10,200

100 5400
120 6000
60 2100
80 2500

100 2800
120 3100
80 5700

100 3800
120 9700

80 v < 6200
100
120

If
O U-

11.300
8l00

80
80

100

2600
7000

3600Sg
0100 4500

100 12,200

100 TRAN 009315 '6,200
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AROCLOR

APPENDIX N QUALITY CONSIDERATIONS (Cont'd.)

TABLE I (Cont'd.)

Adsorbent
Adsorbent
Pretreatment

Contact
Temperature °c

Volume ResJstivlt 
at 100°C. o 

ohm-cm. x lO3

Linde Molecular None 60 2100
Sieve Type ^-A

Laminar Alumina None 60 900
(Dayton)

Note: Resistivity of Aroclor before treatment -lx 10^' ohm-cm.
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Dept. 2^6 - Process Description_______  59,

TABLE II

THERMAL DEGRADATION OF AROCLORD AT 25Q°C.

Aroclor gm. of HCl/gm x 10^* Heating Time

1221 3-35 1 hr.
6.75 2 hrs .

11.07 5 hrs .

12)2 3.91 1 hr.
6.42 ■ 2 hrs .
9.81 5 hrs.

1242 5.96 1 hr
9.58 2 hrs .

13.00 5 hrs.

1248 3.61 1 hr.
5.44 2 hrs .
8.48 5 hrs .

1254 3-^3 1 hr.
3.96 2 hrs .
6.43 5 hrs .
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60.

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- 
iorobiphenyl is the percursor of the high dielectric 
constant, trichlorinated components.

3. St. Louis Report No. 2072, Job No. 2-02-750.01-3428,
May 4, 1958. ■

Title: Final Report on Aroclor Process Studies,

Summary: Purity of raw mate rials, 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. 171-451, June 14, 1956.

Title: Evaporation Loss of Aroclors.

Summary: The evaporation loss of Aroclors was determined at 
100*C, under static conditions,

Dept. 246 - Process Description
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Dept, 246 - Process Description 

AROCLOR 

APPENDIX N

MISCELLANEOUS

REFERENCES

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

Title: Increased Production of Arociors by More Rapid Rate 
of Chlorination.

Summary: Chlorination rate was increased from 400 pounds per 
hour to 770 pounds per hour. Arociors produced at 
increased rate was within specifications.

7. 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.

8. 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.

9. E. E. Martin, OPERATING INSTRUCTIONS FOR DEPT, 246,
W. G. Krummrick Plant, 1961. '

10. E. E.’Martin, PROCESS DESCRIPTION FOR MANUFACTURE
OF AROCLORS. 1962. :

11. E. Mather, PROCESS DESCRIPTION FOR MANUFACTURE
OF AROCLORS, 1955.
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AROCLOR

APPENDIX N MISCELLANEOUS

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

Evaporation Rate
Aroclor gms./cm?/hr./1QQ°C.

Aroclor 1221 .00174

Aroclor 12?2 ' .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 Ib 
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 TZ“" 2,2‘ - ..- ...- iii' trl

Fe Cl s 15* 7% 15* 6* m 11* 9%
Sb Cls 11 0.7 20 3.6 ?! 18 9
Ti Cl* 11 . 0 20 2.2 46 14 7
Sn Cl* 24 1 16 2.3 38 18 1.3
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AROCLOR

APPENDIX N MISCELLANEOUS (Cont1d . )

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

CHLORINATORS

Trouble Cause Remedy

Chlorinators operating 
against too much back 
pressure.

Plugged off-gas lineB Open lines and steam 
them out, Dry out lines 
with air before resuming 
operation.

Chlorinator slow in 
picking up gravity

1. Low Chlorine pres­
sure or low chlorine 
gas concentration

2. Wet Biphenyl

1. Call Chlorine Dept, 
for more gas

2. Check Biphenyl 
storage tanks for 
moisture.

BLOW TANKS

Blow tanks stacking off Operating Chlorinators 
with vent open.

Close chlorinator vent; 
possibly reduce air to 
blow tanks

STILLS

Not enough vacuum 1. Ejectors not pull­
ing properly

2. Coke scrubber

1. Check Ejectors

2. Drain Coke scrubber
Contains water 

36M SPARKLER FILTER

Foreign material . Dirty filter or Clean & re-paper press
in filtrate samples " broken paper

COMPANY
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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.
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WATER POLLUTION;

M. Pierle (C. P,

AROCLOR CONTROL 

Buckley)

To determine source and quantity of Aroclor losses to the 
sewer.

Aroclor losses are confined to Departments 238, 217, 218, 
243, 245, 246, 258 270, 273, and 275. Department 245 Is
now hauling 3600-4800 gallons/year of spent aroclor to the 
Monsanto landfill. The remaining major source of aroclor 
In the sewer is Department 246. From yield 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.K.'s outfall on 
the aroclor levels in the Mississippi River.

M. A. Pierle 
Technical Services Dept.
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913*1:4119(1) September 22. 1969

BACKGROUND;

The outbreak of adverse publicity toward the use of chlorinated 
hydrocarbon Insecticides has caused the W.G.K. plant to study the 
losses of polychlorinated biphenyl (aroclor) from the plant. Recent 
studies have indicated that PCB materials act similar to the insecti­
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. •

The object of this report is to summarize preliminary information 
on the sources and quantities of aroclor material in the W.G.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 oonfined to Departments 238, 243,
2*5, 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 
HC1 off-gas from Department 2*6.

3. The manufacturing department, 2*6, has aroclor in its 
effluent. This is readily visible in the department's 
trench sewers.

B. Quantity

1. Although aroclor is used in the above stated departments, 
only two departments (2*5, 238) have to completely change 
out their system on a routine basis.

Department 2*5 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 packing.

2. The amount of aroclor in the HC1 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 2*6 losses are estimated
at *0,000#/yr. ,
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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

1. Plant outfall - one weekly composite sample.
2. One weekly composite sample representing effluent 

from Department 246.

Mud Samples

1. Sample from primary treatment plant sludge.
2. 0.5 miles upstream of outfall.
3. 200 feet below outfall.
4. 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.

C. Control Measures

1. Dept. 245 - The aroclor which previously had been 
sewered is now being hauled to the Monsanto landfill.
This amounts to a plant reduction of 3600 to 4800 gallons 
per year.

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

3. A project is presently being developed for Dept. 246 as 
part of a general paving project which should minimise 
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 either a steam Jet pump or a sump pump if it is needed. 
The estimated cost for aroclor loss control is $10,000.

COMPANY
CONFIDENTIAL

TRAN 05884#
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91341:4119(1) ~4~ 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 minimise 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.

COMPANY 
CONFIDE-.m HAL
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Plt&D WORK PLAN/
V

* L*» \
L*

JUSTIFICATION.’ Roduco polychlorinated biphenyl 
and terphenyl content o£ plant 
waste water.

J. T. Bell
V. R. Haupt
J. C. Landwchr 
C■ L. Jessce
G. W. Miller
H. L. Williams 
G, L. Arnett 
J. L. Brown
W. H. Howard 
E. G. Wright
J. R. Savage - G.O.
P, 0. DcGarmo - Queeny 
W. R. Richard - G.O.
P. B. Hodges - G.O.
J. E. Smith - G. 0.

COST: Estimated per diem PR&D Cost $87
Mandays 10
Total Estimated Cost $870

EXPERIMENTAL: i. Run adsorption isotherms with the VASte water at 10*C aud 
ambient temperatures utilizing the following absorbents:

a. Carbon (different types)
b. Attspulgus clay
e. Porocel .
d. Silica .
e. Molecular sieve
f. Aroclor 5460

Target Completion Date 5/8/70

2. The data obtained in the above test will dictate the direction 
of future work. Another work plan will be Issued upon completion 
of this work plan.

SAFETY: The waste water effluent from the Aroclor department contains mainly
HCl and Aroclor (i.c., In low concentrations). UC1 fumes and acid 
are very corrosive to the skin and mucous tissue. Repeated exposure 
to Aroclor can cause a condition of chlorance. Hence, any area 

' exposed to the waste water should be washed thoroughly with copious
amounts of water. If exposure is in a critical area as the eyer,

• consult a physician.

'ishmcnl Ransaw

/b» TRAN 059631

lmmmmmmmmmmmmmmy
DEPOSITION

EXHIBIT

WATER PCB-SD0000023732



I

W. PC'pp'oorcri - Sc. Louis 

December 7, 1970

J. R. Savage

J. Hasou
II. Bergen
P. llolzapfel
G. ac. a iv-. u in/.r#
G. Jesses > .;'<:Wiivr 
D. B. Shea.ro - V ... ;0~'r'~ 
P • <T • /. • Mri ijh •• j

One very Important objective of oar PCB environmental 
control program \;as to control the lcooec of X’C.B in 
our plants to nehievo a maximum of 50 ppb in the 
waste vatoi’ effluent by 1-1-71 and 10 ppb by 9-1-71.

During the month of September, hevrport reported p.n 
average.- of 246 ppb. During November Anniston re­
ported 1410 ppb and the Krumiorich Plant reported 
495 PPb.

Because of the sciiousnons of the PCB problem this 
level of performance cannot be allowed to continue.
I do not recall that ary of the plentr. ho-.s boon 
denied a resource they requested to achieve the 
stated objectives. •

V.'e do not have the luxury of unlimited time to com­
bat tills problem. Vhat do i.c need to reduce losses 
quickly?

ns

W. B. PA?AGi':*.95iG2

TRAN 061773
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IN THE UNITED STATES DISTRICT COURT 
FOR THE NORTHERN DISTRICT OF ILLINOIS 

EASTERN DIVISION

THE UNITED STATES OF AMERICA,

Plaintiff

vs . No. 78 C 1004

OUTBOARD MARINE CORPORATION 
and MONSANTO COMPANY,

Defendants.

| The deposition of JAMES RICHARD SAVAGE,

| called by the Outboard Marine Corporation for examina-
II
S 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 11:00 o'clock a.m.

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;

PRESENT
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Q That would include the laboratory technical

! service?
I ■

A Yes • .

- Q And manufacturing?
II
1 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 

Office .

Q In the Aroclor Department, what steps were 

taken to prevent water pollution?

A In the Aroclor Department?

Q Yes.

i 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:

WATER PCB-SD0000023735
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Savage - direct 29

Q Were there leaks in the equipment?

A Some times.

Q Would they occur during the normal course of

using the equipment?

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.

-MS. OLIVER: He was aware since then that they

had been found.

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.

WATER PCB-SD0000023736
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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:

Q 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 your 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 

began to understand that that was even very small leaks 

which later one would 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

WATER PCB-SD0000023737
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Monsanto
r-0“ ‘«»«l 6 lOtAI'ONi R , LNear/ (4-8156) General Offices

OATC April 6, 1970 ee H. S. Bergen
R. E. Howard/R. M. Kountz

• umjtci Minutes of Meeting on Aroclor Fractionation W. B. Papageorge
UUU Building - 1700 So. Second Street W. R. Richard

at»1 April 2, 1970 J. R. Savage

TO : Those in Attendance:
J. L. Bernhardt 
J. 0. Bright 
N. F. fueller 
R. H. Hunch 
R. L. Neary 
J. E. Silver

This meetjing 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 istrove biodegradability. Dur­
ing the discussion of product conf>osition, preliminary laboratory batch dis­
tillations and production rates, the following basis was established for the 
requested^ economic evaluation study.

1. The fractionated product will be designated as 1242-B.

2. Projduction rate - 30ff lb/yr.

3. Continuous fractionation of 1142 taking 82% overhead.

4. The higher boiling isomers from the colum 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.

5. The project will be based on blocked operation at one plant. No 
provisions are planned for co-product manufacture of 1242 and 1242-B. 
The design capacity will match the existing plant 1242 unit.

The future plans are as follows for sequential actions:

1. Develop preliminary economics for fractionation by 4/13

2. Discuss additional cost with major customers.

3. Identify data needed for design.

4. Carry out process development in Research.

5. Define project and prepare project scope. COlW t .r f

CONFIDENTIAL

ias. <• mtv «i • »

DEPOSITION
EXHIBIT

P/fs *33
TRAN 007185

WATER PCB-SD0000023738



Minutes of Meeting 2. April 6, 1970

Future plans (cont'd):

6. Obtain project approval.

7. Execute project.

R
\ ■. .* 7,

L. Neary

COMPANY
CONFIDENTIAL

TRAN 007X86
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Monsanto
..r. Mr. J. R, Savage - general Office 

May 4, 1970 ‘ Mr. W. R. Richard

•------ QUICK ACTION POSSIBILITIES ON AROCLOR POLLUTION

TO Mr. H. S. Berg. 
General Off^efe V

(“j r
1. Release to the "scientific 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.

2. Introduce an Interim HT fluid to keep customers going 
until more sophisticated fluids are ready. We could 
auickly start making Aroclor 1237. Call It Therminol BFR- 
(Barely Fire Resistant). Should be substantially laer
In 5 & 6 Cl than any other Fire Resistant Therminol. Could 
put NCR temporarily on same product? Also use as a 
blend stock In 1232 Instead of 1242?

3. Announce that, in addition to replacing/eliminating 
the non-biodegradable PCB's from "consumable" products 
(plasticizers, coatings, 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 
Fydraul andTherminol reclamation programs which make 
it unnecessary to discard used or oontaimated fluids.

J. R Savage

md

TRAN 009972
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1. §* EEROM - ST. LOSTLS
mm 20, 1970

imCUOR 1232 RSPLACBIMT

I. f. J08XSOM 
D. 4. OLSOM
J. It MJSSR

Me 1. iUClIAJ©

M® art toaporerilf ©entisuifii with teenier 1232 as 
new wad* far several aooounls (l#i» @11 and Radiator
Epeelaltlaa).

H® msU like to go as soea as peasibl® to a produet 
as elesi to i?wbr 1232 as possible, tot ifel@h
would not esystallis® and fee essential lj biodegradable.
1 understand that we wight ®$prm,§h tola by «1m 
Aroolor 1236 and blending this with ktml®r 1221.
Hits'® way to ®th®r war* to get around it alee.

Mould feu pleas® develop as fulekly as poeaible our 
toet replaeewent for tide produet m that we saw 
plan to start waking it as seen as possible. Please 
keep Harketing. Jia Savage and I advised. Ifaanka.

a. i. unn

DEPOSmON
EXHIBIT

TRAN 005571
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Monsanto

• • >a »r» i

TO

• P. 0, Benignus - St. Louis 

Juno 11* 1970 

CAPACITOR AROCLOR 1242

MCS 1016

D. A. Olson - St. Louis

General office

• H. S. Bergen - St. Louis 
R. H. Munch - J.F. Queeny 
W. R. Richard - St. Louis
J. Savage - St. Louis 
J. 0. Bryant - St. Louis
O. R, Orahan - New York 
J. R. Fallon - st. Louis
N. T. Johnson - St. Louis 
T. Katayama - MMK Tokyo
C. Coleman - Ruabon
P. J.A. Marsh - Brussels 
R. Kountz - St. Louis 
A. Koenig - St. Louis 
W. Gordon - St. Louis

To improve biodegradability some experimental Aroclor 1242 with 
some of the higher chlorinated biphenyls removed is being
prepared.

This material has already been called Aroclor 1242B. Obviously 
the "B" implies biodegradabillty. \fe 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 MC5 1016. Please 
now use this designation. Instead of Aroclor 1242b.

Thank you.

Paul Q. Benignus

/dn

TRAN 008623
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Monsanto

O *Tl

•VIJICT

•Cr«*C«K L

TO

W, B. PAPAOBOROE - ST. LOUIS 

JULY 17, 1970

H. S. BERGEN

" D. S. CAMERON - BRUSSELS 
W. S. CLARK
S. M. EMERY » JFQ
M. W. PARRAR - 2ND STREET
R* E. KELLER - 2ND STREET
R. M. KOUNTZ .
J. MASON

W. R. RICHARD
J. R. SAVAGE
J. E. SPRINGGATE
B. S. TUCKER - 2ND STREET
H. A. VODDEN - RUABON
B. P. WHEELER

I reviewed our biodegradation studies with R. Munch,
R. Kountz, S. Tucker, B. Emery and J. Savage on 
Thursday, July 16, 1970.

1. Monaanto-USA Studies

River die-away studies indicated Aroclor 1221 
disappears, Aroclors 1242, 1243 and 1254 were 
undegraded. '

Semi-continuous activated sludge studies indloate 
that selective degradation of specific homologs 
does occur because peaks normally present in 
Aroclor 1221, 1242 and 1248 disappear.

2. Monaanto-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 MC3-1016 and Aroclor 1130 are
more degradable than Aroclor 1242.

3. Environment Samples

Investigators in both Europe and USA find Isomers 
in wildlife that resemble those in Aroclor 1254. 
Predominant homologs present in Aroclor 1242 are 
usually not found except dose to industrial 
plants. Since large quantities of Aroolor 1242 
are produced and released to the environment, 
degradation must be ooourrlng.

TRAN 0371^2
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Evidence of degradation has been noted by 
Monsanto laboratory in studies of foundry 
plant settling ponds, milk and fish. Peaks 
which art present in the original Aroclor 
are modified or missing in the sample extract 
indicating degradation.

4. 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 
sewer system and would be non-detectable a 
very short distance downstream. 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. In some Instances this may 
require activated sludge treatment units. It 
is generally agreed that the relative improvement 
in biodegradability is an advantage which the 
capacitor industry will find interesting. We 
must establish if the less controllable hydraulic 
fluids applications can materially benefit from 
the use of MCS-1016.

5. Current Work '

At Ruabon, work continues on HB-40, Aroclors and 
Pyralene 1500 (a competitive product). Dr.
W. C. Evans, University of North Wales, Bangor 
is investigating some microorganisms vfolch he 
believes are effective on FOB'S.

E. Bnery is completing his studies on HB-40 and 
MIPB. 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 oomplete 
and his equipment provides for testing four 
produots 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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lhe backlog of products to be tested continues 
to increase. The Applied Sciences Group 
continually 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 is progressing as planned and our facilities 
are being utilized to the practical limit.

ms

TRAN 037174
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Fiojoct scope Report 
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R. «. McCut.chan (2)
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Monsanto
t RQM <«AUf. e kOCATI

©ATI

sue sect

N»M«i w« *

TO :

AUG 1 9 1970

W. B. PAPAGEOROE - ST. LOUIS

AUGUST 18, 1970 « H. S. BEROEN
J. MASON

PCB ENVIRONMENTAL PROBLEM J. E. SPRINGQATE
JULY STATUS REPORT

D. S. CAMERON - BRUSSELS
W. S. CLARK
J. R. DURLAND - TOKYO
M. W. PARRAR - 2ND STREET
E. V. JOHN
R. E. KELLER - 2ND STREET
R. M. KOUNTZ
D. A. OLSON

~P. S. PARKa^
VTTrichard
J. R. SAVAOE
E. P. WHEELER

MARKETING?

Market withdrawal programs continue on schedule. 
Therminol food users are converting to Thermlnol 
66 or Thermlnol 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 coatlng/pottlng 
systems and Inks. Production orders for the 
products being withdrawn have been very heavy, 
however, the producing plants and production 
planning have done an excellent Job of keeping 
shipments moving In an orderly fashion.

ENG IN BERING i

Aroclor Incineration

A preliminary project scope for a 10 IT 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 transmittal will be 
Issued In early August.

DEPOSITION 
EXHIBIT TRAN 03910A
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MCS-1016 Distillation

Economic analyses to establish method and location 
for distilling 55 JT pounds/year of MCS-1016 were 
completed and issued. The preliminary project 
scope was prepared and issued for comments. A 
safety review has Just been held. The appropriation 
request data transmittal will be issued in early 
August.

ENGINEERINGS (Continued)

EUROPE

There has been little new activity during July. 
Neither of the NERO 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 ooast from Calais to the 
north of Holland, with speolal reference to PCB's. 
They were advised to get in touch with Bayer and 
Prodeleo for information on the usage of PCB's in 
Belgium and within the whole of the ESC.

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 a unilateral withdrawal 
by Monsanto.

JAPAN

No new public developments in Japan. MMK writing 
revised policy for marketing of Aroclors. U.S.A. 
customers (3M, Thlokol) investigating Japanese sources.

TRAN 039105
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MEDICAL

Two year feeding studies continue. Twelve month status 
report is expected in August. Fish toxicity studies 
are being repeated as well as some of the ohlcken 
reproduction studies. PDA 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 defeots, but Included a complete background of 
voluntary actions taken to solve the PCB problem. 
Copies went to all news media who have carried PCB 
stories in the past two years.

Use of our story by the press has been light.

T*»N 03’1°6
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RESEARCH

Aroolor 1242 Replacement for NCR

The two major problems with monoisopropyl biphenyl 
(MIPS) 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 Cg g 10 
alkyl biphenyl (ABP-ll) from Ethyl Corp. ^ -oifefin, 
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 series of six odor masks were provided NCR in an 
effort to improve the odor of MIPB without Interfering 
with solvent 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 
(Alkylate 215), and (3) alkyl benzene high boiler 
(Alkylate H-230).

Plastlolzer Replacements

Blends of Aroclors 5^60, 5442 and 1221 were developed 
to approximately match the vlsoosities of Aroclors 
1254, 1248 and 1242. Replacement recommendations 
were made to customers to whom visooslty 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 Arodor 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 capaoltors. Since all the eleotrical properties 
of MCS are indistinguishable from those of Aroclor 
1242 and there are only minor differences in other 
properties, this fluid should be a direct substitute 
for Aroclor 1242 in the oapaoltor industry with no 
capacitor design change or processing changes needed.

TR»« 03910’
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RESEARCH; (Continued) 

Industrial Fluids

Pydraul F-9A

Pydraul P-9 was reformulated as Pydraul F-9A 
to avoid the use of chlorinated biphenyl.
The new formulation is compatible with P-9.
The lubricity in V105E pump tests is superior , 
to any fluid 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 POCI3 and nonylphenol/ 
oumylphenol. This should bring the reactor 
cyole 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. Ibis fluid 
is being tested in hydraulic fluid applications 
as a more biodegradable replacement of chlori­
nated biphenyl.

Isomerization of chlorinated terphenyl 5032 
results In a fluid with a 100°P viscosity of 
2800 cs and a 210°P viscosity of 11.7. We 
are seeking the lowest viscosity, all liquid 
terphenyl for use in hydraulic fluids.

a-Methylatyrene dimer was mono and dlchlorlnated 
for evaluation as a plasticizer in place of 
chlorinated biphenyl.
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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 
souroe.

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 
as soon as sample background problems have been 
resolved. Identical conditions will be employed 
to permit a comparison between our present Aroclor 
product and the proposed substitutes.

RESEARCH; (Continued)

MANUFACTURING

Anniston

Current Level

Aroclor losses during July averaged 3280 ppb in 
the plant effluent. ©*is 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
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Bulk Waste Disposal

Data defining magnitude of solid material 
quantities will be completely collected by 
week of August 31* Quantities and the baslo 
estimates from whloh 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

PC© Levels in Sewer

MANUFACTURINGi (Continued)

Current losses are about 45 poundB/day to the 
river which is a concentration of 200-250 ppb.

Memo being published by M. Plerle 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 a routine basis this week.

PC© Levels in Atmosphere

Points of loss have been determined. Report being 
published. Most severe losses are from Therminol 
units in Departments 239, 245, 246 and 255. Work 
begun to correct these areas.

03,U°
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Equipment has been purchased to take vapor 
samples. Where vapor is flowing, losses can 
be measured quantitatively. Where 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 
iDepariment

Absorber rupture disk repiping (Est. 1512) com­
plete.

Basin for trenches (Est. 1795) oomplete.

Blow tank demister (Est. 2031) project approved, 
long delivery Items on order and project package 
will be issued by August 7, 1970.

Provide paving ourbs and catch basin In Aroclor 
department to prevent losses from spills, 
especially in the tank car loading area. 
Ouesstlmate cost Is $60,000 to $60,000.
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 as location for Aroclor incineration. Tony 
Rasmussen named Manufacturing Representative.

MANUFACTURING t (Continued)
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J. R. Savage - General Office

September 1970

PCS POLLUTION

D. C. Malm JPQ Plant 
V.S. Papageorge

Mr. A. K. Peterson
J. P. Queeny Plant

i

Commenta on the PCS situation at JFQi

1. Central Drumming

Ve are now under an edict to eliminate all PCBfs from 
our industrial fluid (Pydraul) line by the end of 
the first quarter of 1971. We therefore will not be 
using any PCBfs in Central Drumming (note that Aroclor 
5442 and 54>2 are not PCB's). Therefore, we cannot 
Justify capital in CD for curbs, eto. 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.

2. Heat Transfer Systems

Any filling or topping off of these systems should 
be done with Theralnol PR-1 (Aroclor 1242). Ve have 
begun converting our customers, but the word may not 
have reached Monsanto users who order fluid under 
Aroclor nomenclature. D. B. Roush (442529) can answer 
any technical questions. FR-1 is no panacea, but is 
less of an environmental problem.

3. ^Aroclor 1232 in TSClt

This service should be converted ' to 1221 if possible. 
Aroclor 1221 is relatively biodegradable, while 1232
is m blend of 1221 and 12*2, which contains several
per sent of very persistent Isomers.

J. R. Savage
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WATER PCB-SD0000023755



Monsanto Di'.i: 3 OF 'r

'•om ,B>Mt » Lt>e*T,°"1 J, F. Queeny Plant

•*" ■ Pttmb&A 29, 1970

eusj.cT Aroclor Loss - Statu* RepoAt

HtotatNC. gepoAt 9/21/70

TO : MeAAAAs jP. i. Hodges* I
W. 5. Papageorge 

% J. R. Savage

” P. H. Abresch 
F. W. Copanas

• P. F. Gate**
E. C. GhueXzma&hiA
W. G. Knapp 
P. C. Malm 

• • E. P. Mafcme 
P. E. Munte 

. V. F. Mty ca 
J. F. Nemeth 

9 A. C. Rehkemper 
C. R. Sc/iAocfe 
J. A. Stepp

• E. P. Tafce
• 8. 1. TtttfoAd
• R. t. Wagner 

R. i. tttefte

* SiunnaAy only.

SUMMARy

FC8 type AaocIoa* have been used or handled In $oua depaAtments and 
<die Research Pitot Plant at JFQ. Total annual losses have already 
been A educed irom 21,500 tbs. to 14,000 lbs. via Interim and 
permanent measures taken at a cost o£ $5,000.

A program has been developed which, l{ (ullu Implemented, would 
essentially eliminate all normal losses to the environment by 
%/1/71.at a cost oi approximately $55,000.

Comments an the program by 1/15/71 are solicltated.

The program Is summarized In Table 1. Priorities are based on 
probability oi loss and estimated cost oi correction.

•*••• Mv ii-ee

deposition
EXHIBIT

yy/m
*7- 9-9i_
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TABLE I

Axocto* Status and Proposals

Pnioxity Pxoblem
Axea

Est. Lon
IbS./tfX.

Souxce 
oh Loss Possible Actions Status Est. 1 Timing

1 TSCl
Hmh Pump

6000 Seal htuid 
■ Sep. 6 Demist. 

Dxains

Dxain headeri 
connected to 
disposal (bum.

complete 500

e* 2 w«W" 8£*%. 1000 Vapoxs, pump 
leaks, jacket 
Steam outs.

Change hltiid to 
Theruninal - 66

complete tOOO

3 TSCl
tfutfe/um

1500 Vapoxs, 
pump leaks •

a. Switch to T-66,
-cneet system,

OK
b. Stoiich to A-1242 

pan pumps, cold 
txap vent.

Topping with 4000
A-1242.
Atoaiting
completion oh 4500 
compatibility
Study oh T-66 
with TSCl.

Compatibility
xesutts by 12/31/ 

70.
PAPE by 2/1/71. '

4 PhthatyZ '
Ch&oxide

1000 Vapoxs 
pump leaks.

Switch to A-1242, 
penmanent pump pan, 
pKessuxize system, 
vent condense*.

Topping mith 1500*
A-1242.
Temp drup pm 500** 
pxoj. scope 
xeady.

PAPE by 1/21/71.

-4JO
>
Z

5 v nedg.
Ltadm Unit

1000 Vapoxs, 
pump leaks, 
steam out o( 
jackets.

Clean system.
Snitch to A-1242 
cold trutp vent 
new type pump 
cuxb a*ea.

Unit cuKKently SSv00§ 
down. Top with
A-1242. Uajox 
pump overhaul 
unsuccess hul.

Investigate
by 3/1/71.
PAPE by 4/1/71.
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ftdohAJbt ftwbim
Anea.

E&t, loss
Ibs./yn.

Sconce
orf Loaa Possible Actions ‘ . Status ESt. $ Timing

6 V R&fg.
Fa&d «*££

Arnett ItepOlA, 
pump leaks, 
steam out o| 
jackets.

Switch to A-1242.
Cold tnap vent
Pan pump.
Instate dig. pump.

Unit cuAAently 7000 
down top with
A-1242. Pump 
in good 
condition.

Investigate by 
3/1/71.
PAPE by 4/2/11.

7 am 3000 Pimp teaks, 
hose dnainage, 
piping leaks.

PCS containing
MocJtons vaiZL fee 
eliminated fsom 
alt blends by
4/1/71. J. R.
Savage memo of
9/23/70. PAFE 
fon. new unloading 
pump Submitted.

2500 PAPE 410691
Submitted ~
12/10/70.

§ H B&&?. 0 Hot 4m tut. Isolate to pnevent 
me.

dam 500 6/1/71.

4j t?is mantle — 2500 Pti&t.

® Total PAPE e| $5600 expected.' Jtatl&laxtwn. is pnimanily to pnevent connosioii #| vessel jacket. 

** IntiAdm mmuMM, takesi.
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FUTURE WORK

1. Continue, to de{int details of changes AtquiAtd (oa the le&dvt and 
i6a£/i yeuid units seAvicing the "W“ Building.

2. Fnoceed mith pnognam as outlined, oa as modified to meet needs 
based on inlonmation Aeceived fnom oddnesstes.

jjm

»

TRW 036630
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I. INTRODUCTION

PCS'4 containing Aroclors are extremely 4 tab It and highly inert 
(laid* and as such went considered to be a salt (laid. Recent 
evidence, however, indicates that PCBs have an adverse ejject on 
the environment. Since arodors are only slowly degradeable 
through natural means there is concern over their buildup in the 
environment. Aroclors in the 1200 series are o{ primary concern.
The higher the number, the more resistant is the (laid to bio 
degradation. #

To protect the environment Monsanto has established a sell imposed 
limitation ol PCB losses to the waste elltuent ol 10 ppb. In 
addition, volatile losses to the atmosphere are to be essentially 
eliminated.

The purpose ol this report is to relate the interim and permanent 
steps taken to date to reduce PCB losses to the environment and to 
invite comments on measures proposed to obtain a guAtheA and permanent 
reduction in losses.

II. PETAILS '

A. General

An inspection ol the Are dor using lacilities at TSCl, Phthalyl 
Chloride, "W" Building and the Research Pilot Plant ("UW" Bldg.) 
was made. Technical advice and recommendations were obtained 
Irom D. E. Rouih oj the Fluids Group. Discussions were held 
with Department Supervision and alternate solutions to the 
elimination ol PCB losses to environment were presented and 
a course ol action chosen. A linal decision in TSCl can not 
be made until the outcome ol a compatibility study is complete.

Interim and permanent measures where immediately leasible have
been taken. .> . * •,

B. Departments ' . *

f. Research Pilot Plant

Two portable high temperature lluid heating systems have . 
been employed in this ladlity. A third unit has Just been 
obtained. Although the units originally used Therminol 77,
Arc dor 1t4S was substituted many years ago and its use 
continued. Fluid losses have been incurred Irom pump leaks and 
steaming ol vessel Jackets to the sewer when changing heating 
or cooling medium, end vaporization.

TRAN 036831
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Attennate solutions (ox the m pxoblems wexet
*

f. Continue with Auclox (laid. Estimated cost
Uooo.
al Switch to Auclox 124$ btc&u&t it £& moxe 

biodtgudeable.

■ b. Puvide taxge dxain pans undex pumps.

,.e. Cold tup vent to prevent volatile losses.

d. Puvide (on tupping o( e((luent steamed 
(um vessel Jackets.

2. Change to non PCS containing (hud. Estimated 
cost $2000.
a. Switch to TheHminol $6.

b. Inext the s us terns to pxevent oxidation and 
eliminate the (ixe hazaxd.

A meeting was held with Pa. Knapp and Hx. H. Close o( the 
Reseaxch Pilot Plant to discuss the altexnates pxoposed.
Altexnate *2 was xecomended to and accepted by Reseaxch as 
the best ovexall solution. Since TheHminol 66 contains no 
PCB, (utuxe conceAn oveA such losses (um this (acility will 
be eliminated. Pa. Knapp agxeed to complete the changes 
xeguixed be(oxe the next staxtup o( heating systems (12/11/70).

TSCl

a. Nash Compxessox - HCl system

Auclox 1232 is used as the sealing (laid (ox the Nash 
Compxessox in the HCl system. Losses axe estimated at
6,000 lbs. annually. AaocIox builds up xegulaxly in 
the system's instxumentation and is dxained ptxiodically 
to the pump's catch pan. The dxain line tfAom the Bxink's 
demistex joins the pump pan dxain. This line (oxmexly . 
xan dixectly to the sewex. The tine has been aliened so 
that the dxainings axe now caught in a dxum. Full dxums 
axe moAked "Auclox (ox Ineinexation" and sent to WGK 
(ox stoxage.

HCl (um TSCl is used in the manu(actuxe o( Bis phenol A. 
Samples o( Bisphenol A have been submitted to Reseaxch to 
detexmine whethex any PCB's axe pxesent. Analytical pxoblems 
have been encountexed by Reseaxch. New laboxatoxy (aciUiies 
have fust been completed which axe expected to puvide 
xtliable xesults. Analysis o( the BPA sample is expected 
by yeax end.

TRAN 036832
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A search was conducted (oh. & Substitute (hud (oh the ' 
Hash Compressor, but no satis (actoHy material could be 
(ound. Bis phenol A manu(acture is scheduled to cease 
at JFQ by the end o( 1911. At this time it may be 
possible to alter the HCl system to eliminate the Nash 
CompnessoH and thereby eliminate the use o( AhocIoh.

b. Heating Units - Two

Two heating system employing AhocIoh 1244 one in me.
Annual losses total approximately 25GO pounds (Horn these 
units. The bulk o( the losses one the Hesult o( pump 
leaks. Some atmospheric losses one incuHHed as no 
conservation measures are employed on the vents.

As an interim measure the department is using AaocIoh 
1242 (oh loss makeup. Operating instructions have been 
modi(ied and personnel'instructed to exert extreme care 
in handling o( AhocIoh (luids to pH event inadvertent 

■ sewering.

Alternate solutions to conrect the problems with these 
heaters arei

1. Continue with Aroclor (laid. Estimated cost $4500.

a. Switch (laid to AhocIoh 1242.

b. Pnovide large drain pans (or pumps.

c. Cold trap vents.

2. Change to non PC8 containing (tuid. Estimated 
cost $4000.

a. Switch to Therminol-6S.

b. Inert system with COj. *

c. Alter line (Horn conservation vent and provide 
cold trap/(lame arrester.

The alternates were discussed with the department supervisor 
Von Abnesch and alternate *2 recommended. Ur. Abresch 
agreed with the recommendation providing that ThenminolSS 
was (ound to be compatible with the TSCl streams heated.
A study has been requested o( the TSP Process Group and 
results are expected by 12/51/11.

036935
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- Both units are heated by 550 lb*. Attain. Tht fluids are,
used at' & maximum temperature oi f0SeC. Whitt this 
temperature is above tht flash and fire points of 
Thtrminol-66, inviting of tht system with C0» should 
provide adequate fire protection. Tht auto ignition 
temperature of T-66 is 364*C or 120*C higher than 
temperature oi the heating steam. Therefore instrument 
malfunctions cannot result in over heating of the fluid.

A PAH for the necessary changes can be submitted by I/I/7I.
* .

I. Phthalyl Chloride .

This department has one Aroclor system used for both heating 
and cooling of a reactor. Heating is accomplished by the 
use of bayonet heater submerged in the agitated jacket. The 
fluid is circulated through an external, heat exchanger for 
cooling of the reactor.

Losses are about WOO lbs./yr. and are primarily from pump 
leaks. Atmospheric losses are estimated to be 69 Ibs./yr.

Corrosion of the vessel has become a major problem. The 
corrosion is caused by the introduction of atmospheric 
moisture which causes the breakdown of Aroclor to form HCl 
at the temperatures used (300*0. The moisture is introduced 
by the breathing action taking place via the open vent as 
alternate heating and cooling cycles are employed.

Jacket maintenance costs from corrosion average $1560/yr.

Corrective action is a necessity to prevent the loss of the 
$15,000 reactor and consequent business interruption.

Interim actions have been taken to reduce the PC8 loss and 
limit its effect on the environment. Aroclor 1242 is used 

* to make up any fluid lost. A temporary drip pan at the pump 
packing gland has been provided. Operators have been * 
instructed to take precautions against allowing Aroclor 
fluid to enter the waste effluent and operating instructions 
modified.

Two alternatives were developed to solve the combined PCS 
corrosion problem in this department. They ere*

S. Continue with Aroclor fluid. Estimated cost $5000.

&. Stitch to Aroclor 124f.

b. Provide large drain pan for pump.

TRAN 036834
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e. inert the system with W® and provide conservation 
vent.

d. Provide condemn on conservation vent.

e. Install rupture disc.

t. Change to non PC8 containing {laid. Estimated 
cost 15000.

a. Switch to Thtrminol-66.

b. Inert the system with N« end provide conservation 
vent.

c. Provide vent condenser.

The attematives were discussed uiith the department 
supervisor C. Schrock. Alternate *1 was chosen primarily 
{or sa{ety reasons. The use o{ electrical heating units 
in the jacket was the overriding consideration. Temperatures 
could exceed the auto ignition temperature. 1{ the inerting 
system would {ail, an explosive situation could result.

A PAFE will be submitted by 7/21/7?, i{ no adverse 
comments are received. '

"ID" Building

The. "W" Building has three Aroclor heater systems. The 
Small homemade unit located in the center section is no 
longer used and will be isolated to prevent use.

The "yard” unit has an excellent maintenance record and 
addition o{ {laid is rare. The losses that do occur are 
{rom pump leaks and volatile losses through the open vent.

The principle source o{ loss {or ”W" Building operations is, 
the leader unit located south o{ the "BBB" Building. Last 
year the pump seal {ailed on {ive occassions and accounts {or 
the majority o{ the loss. In addition some volatile losses 
are incurred through the open vent.

A major overhaul o{ the pump was completed in November, but 
the seals {ailed within & week &{ter startup.

All units are currently down. When operation is required 
only Aroclor 124t will be used {or makeup losses. The 
manu{acturing superintendent {or the "(O" Building, F. Copanas 
reports that current project forecasts indicate that only one 
heater will be required {or the {oreseeable {uture. Operations 
will be con{ined to the yard unit as long as only one heater 
is required.

TRAN 036835
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Tm basic altennatives (ok a pthmmmt solution to the. KB •
losses (tom the too heatens wiki discussed toith Utssns .
SuthtAlln and Copanas. One ms to continue iolth Anoclon 
and the othen to switch to Thenminol-66. Both men objected 
to the use o( Thenminol-66 (nom a safety viewpoint. The 
fluids in both units one heated by open gas (lame bunnens.
A nuptuned tube In the (uAn&ce would nesutt In & (Vie.
Special instrumentation would be ntquined to sense the 
(Vie, shut o(( the gas and extinguish the (Vie automatically. 
Cunbing to pntvtnt the spntad o( burning (laid from the unit 
would also be nequined.

The stated auto Ignition tempenatune o( the (laid Is somewhat 
loweA when the matenial is soaked into insulation. Since the 
fluid is frequently heated to oven. IOO'C, a leak into the 
insulation could nesutt in a (Vie. System alienations (on 
eVtheA Anoclon on ThenminolSS one in the same onden o( magnitude.

Although the steps nequined to be taken (on the continued use 
o( Anoclon (lulds is still, unden investigation, the (ollowing 
changes one being tonsidened.

1. Leaden Unit. Estimated cost $13,006.

a. Changt (laid (nom Anoclon If4# to lift.

b. fnovide new leakpnoo( pump.

c. Cold tnap vent.

d. Clean system.

I. Vand unit. Estimated cost $7000.

a. Change (luid (nom Anoclon IS4i 1242.

b. fnovide system changing pump.

c. fnovide sump pump.

d. fnovide dnip pan (on pump.

&. Cold tnap vent.

§. Pantial Aoofrng o( ansa, 

g. Clean system.

It Is expected that & PAFE could be submitted (on changes to
both units by 4/1/77.
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I. CLHS .

The magnitude, of PCS losses at CLHS ant unknown, but ant 
believed to be large. M>i. J. R. Savage in his memo of 
9/23/70 stated that by 4/1/71 PCS containing Arc dors Mitt 
no longer be handled in CLHS and that capital improvements 
cannot be jus tidied on this basis.

Vepartmcnt supervision has been requested to exert care in 
preventing losses within equipment limitations. Hr. E. R. 
Re&gir has recommended a number of minor improvements to 
department supervision to minimize lasses. The pollution 
group arranged a (Urn presentation for all personnel 
involved for motivational purposes.

A PAFE has been submitted to replace the present Aroclor 
unloading pump which has always leaked badly. Prime justi­
fication for this project is not based on PCS losses, but 
on unloading capacity, safety and reduced repairs.

C. Sewer Sampling

Composite samples of the main effluent are submitted for PCS 
analysis each month. The reported results are:

Month PPb

June 46
July 43.S
August 43.0
September 77
October 70
November 11.9

Analytical problems have been encountered by Research and the 
figures for September and October are open to question. New 
faboratoru facilities have just been completed. The November 
results shown were obtained in the new facilities.

P. Volatile Losses

The volatile losses from the Aroclor unit in phthalyl chloride 
were calculated at 69 Ibs./yr. Volatile losses from the other 
units are believed to be considerably less. No attempt to 
calculate or measure these losses was made since completion of 
the changes proposed in this report will essentially eliminate 
them.

//cm

A. E. Peterson
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PCB ENVIRONMENTAL PROBLEM 
. NOVEMBER STATUS REPORT

0£C 8 3970

cc H. S. Bergen 
J. Mason 
J. E. Springgate

TO : P.J.A . Marsh - BRUSSELS
W. S. Clark
J. R. Durland - TOKYO
M. W. Farrar - 2nd Street
E. V. John
R. E. Keller - 2nd Street
R. M. Kountz

s.
Gossage
Park

W. R. Richard
J. R. Savage
E. P. Wheeler

MARKETINGl ’

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 is 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
ials. 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. As a result, 
MMK representatives will meet with Kaneka (the other 
major supplier of polychlorinated biphenyl in Japan) 
to discuss future PCB plans for Japan.

T^K 03«e0
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ENGINEERING; -

Incineration - Krummrlch - CEA 2*415

Plot plans and layouts have been resolved, and process 
deBlgn Is complete. Design of piping, electrical, 
and instrumentation are proceeding on schedule.

MCS 1016 - Krummrlch - CEA 2417

Customer trials of the pilot plant product indicated 
an undesirable high level of low boilers. 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.

Trlbutyl 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 - Krummrlch - 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 is 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 oil exposure humans 
continuing with attendant newspaper publicity. Major 
executives of company which processed bran oil cannot 
be located. More stringent testing and licensing of 
equipment using PCS as heat transfer will probably 
occur for food processing equipment. oi^osi
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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 resln-coat. Kureha oil refined 
from heavy oil cracking bottoms (mixed aromatics of 
complex nature) is also being tested. MMK is pushing 
MIPB assuming NCR-Dayton preference for MIPS. 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 is 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 Goods, 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, 5^42 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 being 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-tests) of the data mecumulated 
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)J MCS 1016—
11% (p - 0.05); Aroclor 1242—30% (p - 0.05)i 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 reached 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 (TCB) 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 1-13-71*

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 Bolvent 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 site 10-29-70 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,
77 PPb 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, OE 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 retention in the Aroclor waste 
treatment studies.

Aroclor 1121 and 1129 distillation fractions were anal­
yzed by QC 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; tetraehloro- 
methyl biphenyl might interfere with this determination. 
Methylblphenyl 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 dlbenzofuran and 
chlorinated methylblphenyl.

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 little 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 Cg when mixed with lower 
chlorine isomers. This has been 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 studying 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 
C2 until no further change with time can be observed 
are now available. Subject 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, is 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 still needed on GLS - Mass before this can be util­
ized.

The most recent results on attempts to degrade HB-40 by 
Co have shown that at low concentrations (5 ppm) con­
siderable 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 626-A, F-9A, MCS 1063 (Turblnol 153A),
MCS 1066 (312A), MCS 030T, 050T, 065T, 0115E, Santosafe 
W/0 15, 20 and 30. All fluids submitted were approved.

Pydraul 312A

A VI05c pump test on MCS 1066 indicated excellent lubri­
city. A tentative process will be issued shortly.

Pydraul 540B

The terphenyl version is tentatively defined. The FR 
is equivalent to old 540. Approximately 3# of a poly­
glycol VI improver will be incorporated 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 03M86
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Pydraul 135A

A blend of TCB, 5432, oil and Santiclzer 711 has been 
developed which looks excellent on the PM spray test.

Turblnol 153A

MCS 1063 demonstrated good lubricity In a V105C pump 
test. The moderate wear noted was attributed to high 
TAN Krumtnrich CDP. This fluid also exhibited low 
deposits in the Alcor Deposition test. .

Pydraul A-200B

A lower viscosity F-9A 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 VI03C pump test was terminated at 225 hours due to 
mechanical failure of the pump. A lobe craoked 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.B 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 gpm/ft2 was 
increased to 4 gpm/ft2 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/ft2 by II/25.

MANUFACTURING:

W. Q. Krummrlch 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 
lbs/day. .

Losses from the Sauget Village treatment plant for the 
period 10/16 - 11/16 averaged 72 lbs/day (495 ppb). 
Range for 9 samples was 32 to 115 lbs/day (220-796 PPb).

TRAN 039087
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Projects To Reduce Sewered PCB1 a From Aroclor Department

A. Blow tank demister project was successfully 
demonstrated. About 100 lbs/day of mist Aroclor Is 
being collected. Sewer loss has been reduced from 
about 20 lbs/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 Thermlnol units to non-Aroclor Therminols.

B. Status of work on Thermlnol units is as follows:

Dept. 255 Switched from PR-2 to Thermlnol 66
on 11/16/70.

Dept. 222 0 & P,
Dept. 273,
Dept. 246 Plans underway to change out these

systems to Thermlnol 66. EDO for 
all units is 3/1/71.

Removal of Soluble PCB's Prom 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 floe 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 lbs/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. .

TRAN 039088
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AnnlBton Plant

PCB Levels In Sewer

Aroclor losses during November averaged 25#/day (4620 ppb). 
One high value accounted for l8#/dav, neglecting this the ' 
November average would be 7#/day (1410 ppb). Based on 
knowledge of plant operations and performance of abatement 
devices in November, much of the high level data Is due to 
sample contamination.

Spills

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 HC1 carbon 
towers has been deferred to early 1971 to accomplish 
the No. 1 HC1 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 HC1 neutralization pit while in operation.
A total weight of 127,000 lbs was removed of which 
365S by weight was solids. Lab analysis of the total 
material revealed more than 100,000 ppb Aroclor or 12 
to 15 lbs of Aroclor. Present Indications are that this 
method of removal of solids while the pit is in operation 
will increase the efficient life of the pit by 25£.

5. A project for repair of the No. 1 HC1 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. .

TRAN 039039
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Newport Plant

The October Newport Report has not been received.

W. B. PAPAOBOROE

ms

TRAN 039090
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Aroclor 6057 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 6057 is prepared by blending Aroclor 5460 and Aroclor 
1221.' The blended product is filtered to remove any stray 
debris from raw materials or blending and is transferred to 
containers or storage.

FLOW SHEET

BILL OF MATERIALS

Basis: 100 lb. of product

Haw Material

82616 Aroclor 1221
82622 Aroclor 5^60

Wt., lbs.

65.0
57.0

TRAN 037625
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PROCESS IN DETAIL
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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 physical state of Aroclor 5460 and operating convenience.
If 5460 18 already In the molten state, it may be added first, 
then Aroclor 1221. If in the solid, flaked state, the Aroclor 
5^60 should be added to the Aroclor 1221 heel. In both cases 
the lowest viscosity and consequent 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 is 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 viscoelty adjustment or sent to storage. After blend­
ing, the temperature may be reduced to 75-150°F.

DISCUSSION OF IMPORTANT VARIABLES

The most important specification property of Aroclor 6057 is 
viscosity. 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 is 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.

COMPANY
CONFIDENTIAL

THAN 037626
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Finished Aroclor 6037

Typical analyses and suggested specification limits 
follow:

Property
Tentative

Specification
Typical Anniston 
Value Method

Appearance Clear yellow Same 0-1
liquid, free 
of foreign 
matter

Color, HPA

Viscosity 
at 10CTF.

Specific Gravity 
25/25-C.

Acidity, 
mg KOH/gm

Moisture

As Requested:

Flash Point,
C < 0 • C .

Fire Point,
C.O.C.

2.0 max.

20 to 24 cs. 
(98 to 115 SUS)

1.31 to 1.34

0.05 max.

250 ppm, max.

1.5 0-4

21.3 cs. 049

1.33 052

0.013 050

63 ppm ' 047

265 to 
290

114

345 to 
360

114

ANALYTICAL METHODS

No new or special analytical procedures are required for this 
product. A cross reference table appears in the Appendix 
listing standard analytical procedures used at J. F. Oueeny 
Plant, W. 0. Krummrich Plant, and the Anniston Plant. These 
procedures are currently used on Bimilar 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 
Bhould occur between the components.

Aroelor 1221 and 5460 have been produced by Monsanto for many 
years. Recently these have been combined in such products as 
Aroelor 6040, a substitute for Aroelor 1242 in plasticizer 
applications. (Note: Current specific toxicity information

COMPANY tran 037427 -
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ie being reauested from the Medical Department on the Aroclor
6037 blend and it 'is suggested these be Included in the Appen­
dix when obtained,)

Oeneral precautions include the following:

1. (Joggles 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 
eyeB. 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, 
as 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-aqueous solvents should be used 
to clean the blending tanks and eaulpment. Suggested fire 
resistant solvents are trichloroethylene or trichlorobenzene.

Minimum or no equipment cleanout would be needed if production 
1b scheduled to have blends with similar components before 
and after Pydraul 6037# le. 6o4o or MCS 1004.

Vapor 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 fill. Burning of these materials should be avoided at 
this time. When suitable high temperature incineration 
equipment is available, which will completely decompose such 
materials, burning will be an acceptable method of disposal.

COMPANY TRAN 037628
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PHYSICAL CONSTANTS DATA
kUJlTl&CK .................. ' .... .

. PYDRAUL 6037 1

Tohpilib '■'» . e*ta... ’ " •
L. R. Stark 11/16/70

NAME 8CUWCE ft DATE___________
Formula Hr—g
Molecular Height .
Araeauaci______________ :__ !_________ C lee"!1..n'Kfi't..y¥T low' Tier na —-----------------
lei
Bo.

line Point at 760 mm___________________
ling PoirLjL jam___________________ •

Beilin* Point at mm . .....
Boilim Point M am
Crvtfallizine Point None
llAl’inf Point fjcnrn
Solution Point
Specific Gravity « ?5/?5 C
Specific Gravitv #
Pounds per Gil. 4 ?5 °C 11.1
Coefficient of Expansion
Refractive Index a " i ♦
Infra Red Spectrum (Refer™*) •
Ultra Violet Spectrum fRtferene*)
Viscosity a 100 P PI. 3 typical
Viscosity#
Surface Tension

Sol
ability In Wat* rm :
ability In

Solubility In

Flash Point °F fMttM) COC ?65 to ?90 typical
Fire Point °C 3H5 to 360 typical
Hit
Hex

t of Combustion
i of Formation

Thermal Stability feat-Aa/min.)
Latent Heat of Fusion
Latent Heat of Vao.
Scecific Heat •
Critical Temoeratur*
Critical Pressure '
Dissociation Constant

"

I
«A
iu
5
s

•

/ sOMFANY---------------------------------- .------------- v ,/Wlvir TRAN 037630
Toxicity {Civ* R*f*r**cp) MPiDENTIAL...._ ^

itnuctukal formula '

AROCLOR l??l 63%
AROCLOR 5460 3756
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Analytical Procedures

Property
WOK JPO. Anniston ASTM ^

Appearance I2809 16-B 0-1 -

Viscosity 12837 126-A 04 9 D-445

Plash & Fire Point 12803 50-A 114 D-92

Specific Oravlty 12804 116-B 052 -

Pour Point 13005 100-A . 053 0-97

Cloud Point - 36-A - D-2500

Acidity
«e

12791* 80-B 050 D-664/O-974

Moisture 12810 78-3 047 D-1744

Foam . 12805 54-A - D-892

Refractive Index 131?5 104-A 048 D-1218
• * .

Distillation Range 10117 . 054 Modified
D-20

■M •
^Approximate eoulvalent ASTM method.

9

* «

* ©
' ' TMN 037611

COMPANY
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(MIA A MIC CNTMIC AVI U»V*||©*S . AROCT.OH 1771 . I Ann. f,nn

FINISHED PRODUCT 
r.PICIFICATION

i^VAHT
Annlsron

I'NOUUV f COW4

B26.10
mi *... ■

Snips
oITa vaVvc n*i .......

3-1-69 1040-235-04/11-009
APPHOV AVI • . . 1 .... ' ......... "“™

Vp.HAKCM

MU 1 **

_v._A\ilt 3/10/69

1m, B, Clbbs 3/12/69 ________ •
JowAtlTv e©wTft©t {€#,)©/ C^ewtieU ............ ,■ . H<H
1 R« B1 were 3/26/69 G» W. Hiller 2/1S/69

......  ' CMCMie AL FOMMULA

mixture

t?.
|»1C»I e*

AttSM:

■ AMPkt t«« *MAl«»IS

2 k 1/2 ml. Atnber Bottles
H»»WCD »v

0. Killer
ne

5

(R) Condition .

(R) Color, APHA

CR) Specific Gravity (23/13.3*C) 

(R) Ar.ldf ty, (Hi ROH/g) . ‘

(R> Tlicoilt; 0' 100*f

, 1IMII

Clear

100 Max.

1.162*1.1924 *
0*014 Max.

38-41 80S 
4«0-5.3 Gp

C-l

046

052

050

049

. i

6 I .. } 
V*

I

t

* • . • , , ,

I' 9

t

9

M
I ,

TRAN 032632
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Monsanto
OftOAMtC CPt*t« At* eiVIIIAM

FINISHED PRODUCT 
SPECIFICATION

APPROVALS
MOTION RftlS ARC M ,

L. R. Stark /•/ 3-8-66

V. g- Ault [*/ 3-1 -M---------------------------------- — 0. 1a U-ig.:-i5------------ -------------------------

Mixture

, „ „ li * 16 02. Can or W.M. BottlalJ. A. Llddle 11-30-65 ......
1. lyiYI MIT MOO

UNRESTRICTED INFORMATION

(R) Appearance end Color Clear, yellow to ember 
brittle,realn or flakea

6-1

(R) Color, NPA, Molten 2 Max. 6-4

(R) Softening Point, *C 98 - 105 115

(r) Solubility (25 § In 25 
Acetone 9 25*C.)

g, 3 hpur, Min. 117

Acid No., Mg KOH/ga. 0.05 Max. 116

Chlorine, X ' 58.5 - 60.6 093

RESTRICTED INFORMATION

Hydrolyils Stability, ppm Cl 300 Max. 092

*

I PRODUCT
Aroclor 5460 fiUgh Soluble Grade) 

IJTCXmT-------------- ^ 'IAroouct COORPRODUCT COoi”

826.22uunasr

uii........

Sales

|OCRT,

27-S

TRAN 037633

. COMPANY
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* | Monsanto
I * l-oc*T'»"' R. H. Munch - Technology Department - South Second Street

*»« ■ June 1, 1971

, AROCLOR 1016 SPECIFICATIONS

TO : J. R. Savage

W. R . Richard 
R . McCutchan - WGK 
W. B . Papageorge 
D« R a Cova
O. DeGarmo
P. G . Benignus 
J . Fallon
F . Kuater —j<
R • A a Baxter/H. A. Vodden 

' Ruabon
A. Fa Reagan - Newport 
F • MacDonald - Newport 
P. J . A. Mar ah - Brussels 
J . Durland - Tokyo 
D. Danna

It 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 specifications, 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 hexachlorobi- 
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 suggested 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.

M-t» mtv. it>«»

COMPANY
CONFIDENTIAL I**14
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One other change is suggested. Current specifications call for a dielectric 
constanUof 4. 7 to 4. 9 measured at 1000 H* and 100°C and power factor 
of 5.0% measured at 60 Hz and 100°C. It Is suggested that the dielectric 
constant be det ermined at 60 Hz and 100°C so that measurements will not 
have to be made at 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 Aroclor 1016 
with the current specifications for Aroclor 1242. These 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.

R. H. Munch

TRAN 043015

COMPANY
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Me Be MMtSfZZ - ST. LCUXS

APRIL 28, 1970

DEPOSITION
EXHIBIT

1* 8. BQtODt 7- ?Qto
P. I. PARK
clo R. SAVA01
t SPfUMGOATB '

§. usiffif mm

With me hunting interest in poifehlorinated 
biphenyls (PCI) tad their possible harmful effeets 
@0 the environment, we &p« very Interested 4a 
adding following tUtrnnt an predueta eoataiaing
PCS'*.

■This produet mnt&lm polyehlorinated 
biphenyls, tidth tone studies have sterna 'Z^/J 
a&j Me an environmental oont&sinaBte ‘"EirS 
should be taken to prtvenfe —^ ‘ ‘ ~
environment through spills 
vaporisation or otherwise.

, leakage
rcSB* W W««

iTj^sposal,

IMs additional wording Is intended for packages 
containing Aroelors 1232, 1242, 1246, 1254# 1260,
1262, 1268 and 446* and Montar 4.
Me also plan to use this statement on Prrmnol and 
Znertesn labels, but we will tilscues with Oeneral
Utetrii and VtstJagheuse alnee the tradeaartes 
belong to thes.
We art very anxious to sake this ehangt duiekly. 
May 1 have four ©©a»est»f .

v. b. FAPAoaoitax

9

?§ C^&J

UtujEl

1 friMl tj 300 2628
*5
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V. D. PA?AO*XAOS - ST. LOUIS 

APRIL P, 1273 

/JsOCLCR_LA3;iS

B. S. Bl2\G£i 
D. A. CLSCii 
P. 3. PARR

j. n. savao:: ‘

Cob SI do An arranging for the nod in cat ion of Aroclor 
labels to include reference to ?CB in the envlrorncnt. 
'.lien the new labile are available, trill you cue tli&t 
the plants order their supply and lacedletely begin 
uclrg then on new pacKaced Arocloro?

«

Dob is elro preparing & cupplor-cnteay label for placing 
on packaged .;aterlal new in inventory. ».*hen these 
lcbcls are available. the plants should ruvNo sure they 
are added to the package ho fore chippir^;. V.’ill you 
arrsic® with 0. Lirier'o croup regarding oupplcacncary 
labeling of packaged Aroclor in outlying warehouses.

Den Olsen is check Inc tdth G.£. and ’.‘eutlnghcune 
regerl*»<g the :.;oei ilcaticri of Pyranol and Incrtcon 
labels. As soctj as ngrecaont is reaohed. Bob dido 
will i.uhe vhe nooecoary chansco.

The need for using the trodified lcbclo ir urgent and 
wo thouId /.fu;e every effort to expedite this change.

Original Signed fey W. B. Pepegtoffe

,*»n o»o»u

DEPOSITION
EXHIBIT

P/f.i wt I 
7'?-^ ^>1
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F. 0. Benisnoa • £t. Louie Motrtl office

>pril 7# 1970 1. §« Bergen * HBZM
V. t® Mehand • tr'RXCB

vzsfimncms fcs frcblw mcossxcji h. s« stanch • m.

Gary Vilbum# Westln$h;use» South Bcet^n# Virginia eenfirsied 
tntfc TrenafcRtr and Cap&eitor people
are indeed anxious tc u«t vita us i* disease the FCB 
pi lletion pr-bl#s# at the earliest eppuptuolty® The Wasting* 
house people vlll be vita at Tuesday ncroing April 21 presumably 
at Bi33 e.». Bare at Crete Ceeur.

Kr, Wilburn will represent Veetlnghcuse* South Button* Sr.
Slcat sill represent Wesiinghouse# Shar-.-n and Be® BeCl&ln 
(wnc is presently h-s* vith illness) cr-sc’cecne in his place 
vlll represent Wtstlnshcuse* Blscedngtcn* Indiana.

Tuee£ay« *pril 21 is a satisfactory date for Kr. Vheeler*
Er. Kunch, Br. Richard ar.d Hr. Fapage^rge. These people 
ch-.liid invite tr.eir aas;olstee to participate exaotly along 
the lines cf the seating we held here in St. Lruis In the 
recent past with certrel Ilectrie Ccepany. It is prrp-sed 
that we vlll hate lunch at the Bath and Teroia Club.

pRcpdsra st. Eora
TUSSEA7# AFHXX* 21 

£• 4. ciica

/. d. Srysnt
®. Srahea • Hes IsA

1. Wheeler - ftm

F« 0. Senignss

/in

i;0 002739
DEPOSITION

EXHIBIT ! 156
PJ-fl W7

T 091*21
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Monsanto
r.o« .«.»i«koe»».o«. w. R. Richard - T3A

iber 20, 1971
L REFORMULATIONS

T. L. Qossage 
F. J. Holzapfel

H. S. Bergen
0. DeGarmo

R. M. Kountz 
J. Mason

W. Roos - 1760 R- Savage

To keep the record straight on chlorinated products in 
Pydraul products. Specialty Products first removed Aroclor 
1248, 125** and 1260 as agreed with management In 1970. We 
believed these were the non-degrading products being found 
in the environment. Research next developed formulations 
to remove all chlorinated biphenyls from Pydrauls, feeling 
this would be a desirable step. (Exceptions were Turbinol 
155 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 list of present Pydraul products is 
given on page 2 and 3 of the attached. The "book" assembled 
by 0. DeGarmo omitted several reformulations, Pydraul A-20OB, 
Pydraul 5**0B, 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 NCP 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 fluids.

6U&. .

W. R. Richard

/is
Attach

(
DEPOSITION 

EXHIBIT
TRAN 085106

I/’/fi 

7«»■
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Monsanto
—• W. B. PAP AGED ROE - ST. LOUIS

(SJTAL PROBLEM 
Fi-MHKR .STATUS REPORT

)

** H. S. Baffin 
J. Mason
J. E. Springgate

r..J. A . Mnrah - BRUSSELS
w. s. Clark
J. R. Durland - TOKYO
M. V. Parrar - 2nd Street
E. V. John
R. E. Keller - 2nd Street
R. M. Kounts
T. L. Oossage
P. S. Park
W. R. Richard
J. R. Savage
1. P. toeeler

GBiERAL:

Performance against tha PCS plan was reviewed with the 
CMC on September 14. 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 
emphasised that we must continue to emphasise to all 
remaining users of PCS' § the importance of preventing 
escape to the environment 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 requested 
and approved:

1. 1CH - 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
ducing HXFB in existing equipment or using toll 
manufacturing facilities ensuring that a satis­
factory level of profitability is maintained.
The eephasls here was to phase 1242 out of HOT 
formulations as soon as possible.

2. It was recognised that good progress is being made 
in reformulating lndustrial/nydraullc fluids and 
that it was not easy to completely replaoe PCB's 
with alternate material. In view of the progress 
made, an extension of a further three months
(l.e. end first quarter 1971) waa granted to enable

SIR

DEPOSITION
EXHIBIT

Plfr

007996
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us to reformulate those produets still containing
Aroclor 1242. It was emphasized, however, that 
this would he the last extension granted and if 
we are not successful in reformulating, it will
be necessary to discontinue the business in spite 
of the significant gross profit involved.

Preparations are underway to test the disposal of solid 
waste contaminated with Aroclors in Biviro-Chea Systems 
pilot unit in St. Charles, Mo. Solid wastes from 
transformer and capacitor manufactures will be intro­
duced into the unit during the week of October 12.

Negotiations are continuing with Rollins-Purle, Inc. 
to establish their capabilities and cost of incineration 
of liquid Aroclor waste.

MAHXETINO;

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 zero 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 months before substantial volumes are be­
ing sold, however, as 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 3M has replaced 
Aroclors 1254 and 4465 with Aroclor 5442 in five 
product lines in the Industrial Tape and Hectro 
Products Division. The second is that Thiokol states 
that Santiciser 261 now has the inside track ahead of 
all ether products including chlorinated paraffins as a 
replacement for Aroclors 1254 and 1260.

BIOINEmNQ; -

Waste Incineration - SKA 2415

Design is in progress both internally and at John Zinck's. 
Approval drawings for the incinerator are expected the 
week of October ?.

SIR 007991
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Aroclor Distillation - CIA 2^17

Definitive design is in progress. Because of recent 
decisions by Corporate and Division Management, 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.

Tributyl Phosphate - CIA 8371

The project scope report is being reviewed by the plant. 
The II building explosion and subsequent related work 
has delayed this plant review, a preliminary estimate 
has been developed. Timing of the project has become 
critical so pre-approval funds will be requested for 
engineering and commitment of long-delivery equipment.

N-C Phosphate

Although Research has had success in bench scale oper­
ation, it has been decided to prove out the process 
in the 1-1 building at JPQ. Thus, the latest schedule 
for having process assurance is March 1971. Project 
development will not be resumed until after the process 
is proven.

STROP 1:

An informal setting was held with the Directors 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.l.R.C. REPORT on the Irish Sea incident is 
now expected to be published November/December.

We have been promised a copy of the latest draft.

further contact with the other European manufacturers
has not yet yielded agreement on when or how to act 
and it has not yet been possible to arrange a decision­
making meeting with them.

sis 007996
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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 National Institute 
of Bivironmental Health Sciences, Bureau of Commercial 
Fisheries Laboratory, Food 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 PCS markets, was used in whole or in part 
by 13 more major newspapers. Total to date is 22. As 
the month closed, plant management at Pensacola spec­
ulated Monsanto may be sued by the Southeast Fisheries 
Association, Inc. for polluting Escambia Bay with PCS.
At this writing, the suit has not been filed. A pre­
paredness statement was drafted for use by the Plant 
Manager, should a suit develop.

RESEARCH:

Carbonless Carbon Paper Solvents

NCR now seems more committed to MIP8-2 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 upcoming run of MIPS. An amendment was written to 
allow the manufacture of a MIPS containing higher (1.5 vs.
0.6) ratios of propylene to biphenyl. The most recent 
information indicates that this higher ratio material 
will not be needed by NCR.

Manufacturing is searching for a location to make larger 
quantities of MIP8.

Nashus likes a blend of Aroclor 5442/HB-40-1/4 as a dye 
solvent even though its viscosity is shove their "upper 
limit". Three more blends are being tent them to help 
sero in on the proper ratio.

.1* 0®””
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Print fad* on Nashua Clay coated paper la caus*d 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 double bond in AMS Dimer 
(liquid) eliminates most of the odor and reduced print 
fade, making this a very good hydrocarbon solvent.

Acute toxicity tests show the mono and dichlorlnated 
AMS Dimer to be comparable to Aroclors of corresponding 
viscosities. The solid and liquid AMS Dimers and iso­
propyl biphenyl like KB-40 are "practically non-toxic"
(or safe) but are noticeably more irritating to rabbit 
skin. Twenty four hour patch tests on on* person showed 
no irritation from any of these materials.

Industrial Hydraulics

The removal of Aroclor 1242 from all Pydrauls will require
reformulation of A-200, 261, 540, 312, 230, 135. 150,
MCS 153 and MCS 974. The Pydraul 312 reformulation is 
farthest along. Tire resistance of the new formulation 
is greater than the fire resistance of Pydraul 312. 
Performance in the V-105C was excellent. Samples were 
sent to Ford for evaluation.

It will be desirable to make the hydraulic fluid applica­
tion into a closed loop system. VC cannot expect to stop 
leaks but we can expect to minimize contamination of water 
by (1) minimizing run-off to sewers; (2) treating con­
taminated water by adsorption (Anniston had no detectable 
PCS after passing through a limestone bed); (3) recycling 
adsorbents to remove Aroclor by squeezing, by extraction 
or by devolatilization-destruction.

Aroclor 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 
0-15.ppb upon passing through a series of packed carbon 
beds1 at an average flow rat* of 25 ee/mln. Over 99% of 
Aroclor removal occurred in the prefilter. This unusual 
reduction is believed to be due to the filtration of 
solid on idiich Aroclor was adsorbed. In tests run at 
higher flow rates (0.5 gpev/ft.2) through the prefilter, 
these plugged the prefilter. The study is presently 
being divided into two phases: 1) feasibility studies for
continuous solids (with Aroclor) removal from limestone 
pit effluent and 2) carbon adsorption from the clear 
stream at the Aroclor sump;

gift oosooo
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There «u & temporary delay in the shipment of the pilot 
adsorption unit.2 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) 
inch diameter columns packed to a total bed depth of 
13.5.

2 Pittsburgh Carbon (Calfon Division) rental unit contain­
ing pumps, 5 inch diameter columns, etc.

Determination of Polychlorinated Biphenyl Residues 
In Rats from 36 day Aroclor feeding Studies

One of the more significant objectives of the Aroclor- 
Bivironment program has been to develop a more complete 
picture of what occurs to Aroclor products once they are 
released to the ecosystem. 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 methods 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 avoid similar problems with these mater­
ials 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 in albino rats with Aroclor 1242, 
Aroclor 1254 and Aroclor 1260. This report deals with the 
subsequent analysis of these tissues for residual PCB'a.

Summary: The results of this study demonstrate that the
residual PCB 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 as the degree of chlorination decreased re­
sulting in the fact that the major P® isomers 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 isomeric alteration 
from tissue to tissue or between sexes.

Aroclor - Bwironmental Program - it. Louis

Preliminary testing by the national Hater Quality Labora­
tory at Duluth, Minnesota of the tolerance of fish and fist- 
food organisms (survival and reproduction) to our Aroclor 
products has indicated that Aroclor 5442 is much more 
toxic to Saphnia than any of the P®'s. Eleven reserve 
samples of production Aroclor 5442, one of which was used 
in test, have been received from Anniston to determine if

sir oosooi
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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 
solubilise the Aroclor §442 is not changed; however, a 
number of SC active components can be Isolated 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 chicken study. Provisions 
have been made for shipment of the rat tissues and fish 
samples to Monsanto.

Arrangements have also been made to have §aa?lee of fish 
from the semi-annual Anniston area survey and samples of 
shrimp from three locations around our Pensacola collected, 
quick frosen and shipped to St. Louie for confirmatory
residue analysis. '

Environmental Studies - Ruabon

The paper entitled 1Aakarels - Environmental Pollution' 
was presented at the MORE conference In Paris. This 
was welcomed by the delegatee as a useful guide to good 
practice and suggestions wsre made for wider publication.
A modified version of this paper Is being made available 
for the PCS conference organised 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.

Blodegration Testing - St. Louis

Functional Fluids

Testing of Aroclor 1242, Aroclor 1254, MCS 1016 and 
fractionated Aroclor 1130 In our seal-continuous activated 
sludge wits la continuing. Calculation of EB/OC analyses 
for the first five weeks of operation have been completed.
Due to the high degree of scatter In the data, no conclusions 
can be made at this stage concerning differences In bio­
degradation rates. The source of the scatter Is currently 
being lnveetigatfd. One of the units has been equipped 
with a stirrer to determine If agitation is a significant 
factor.

Five additional units are now being added to our setup to 
permit simultaneous testing of a greater number of products. 
Testing of trlchlorobensene, Arobromchlor 1232, and Qulf

SIR 008002
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Bright Stock will bt started shortly. Testing of the 
chlorinated terphenyls, e.g., Aroclor 5^32, is swilting 
the development of the necessary analytical methodology.

Several enrichment tests involving biphenyl-acclimated
sludge and nutrient feed withdrawal art also planned.

Plasticisers

A three-day sampling of the IS-40 and mono-isopropyl bi­
phenyl (MIPD) semi-continuous activated sludge units nine 
weeks after the previous saapling period has shown sig­
nificant changes in the biodegradation rates, for MIPS, 
disappearance rates for the three days by TJV analyses 
were 75» 70 and 77 per cent compared with the mean of 
67 per cent In the previous sampling period. OC analyses 
indicate that the predominant mono-isopropyl biphenyl 
eonponents are almost eospletely degraded during the 
cycle, leaving as the undegraded portion the dialkylated 
coaponents. For HB-40, the previous sampling period had 
shown essentially a sero disappearance rate with a high 
degree of scatter. During the three-day period, dis­
appearance rates of 54, 52 and 58 per cent were found.
Prom OC analyses, it appears that the one-ring hydrogenated 
components are more readily degradable than the two- 
ring hydrogenated coaponents.

Feeding of the MUB and EB-40 is continuing. An additional 
sampling period is planned to determine if any further
significant changes will occur.

Five additional units are now being added to our setup to 
permit simultaneous testing of a greater number of products. 
Testing of Aroclor 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- 
chlorlnated isomer with the biphenyl-active soil culture 
Cg, but the penta-chlorlnated Isomer has not degraded 
under these conditions. Work ia being initiated to check 
whether any of the ”non-degred*ble" Isomers (e.g. 4-4'dlchlor- 
blphenyl) can be degraded under these more severe conditions.

The sensitivity of the analytical technique used was not
high enough to show conclusively Aether HB-40 was de­
graded by C». This is being repeated using a higher con­
centration.

Progress continues in the development of OLC-Mass Spect­
rometry techniques to allow identification and quantifi­
cation of residues remaining after prolonged biodegradation
tests on various products.

BIS 00S003
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MAKWAOTPRINO 

Anniston Plant

FCB Levels In Snow Creek

Average FCB loss for the month was high at 2600 ppb or 
32 lbs/day, largely as a result of one very bad day (400 lbs). 
Contributing causes were:

1. The old limestone pit was overloaded and solid
sludges were carried through, #

2. Detergent cleaning of the department,

3. Sewering of excessive amounts of muriatic acid.

Since the new limestone bed was placed in service on .
September 23, pit effluent has been at 0-3 ppb FOB'S.
However, leaehing of FOB'S from the creek bed results in a 
plant effluent level of 90 - 240ppb or 1.1 - 2.8 lbs/day, 
gradually declining. The plant believes that the new pit 
can handle ordinary upsets and peak loads.

Regulatory Action

Telephone contact continued with the Alabama Water Improvement 
Commission. However, a planned meeting did not take place 
due to illness of AWIC members. Pressure for routine 
submission of analytical data la not intense at this time.

Department Suspended Aroclor Control

An experimental skimmer operated very well removing the FCB 
laden scum which accumulates in the new sump. ,

Solid Wastes

Solid waste data for evaluation of disport, methods has been 
accumulated. A report will be Issued in October.

§IR Q08C0*
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¥. Q. KwMMKPieh giant ' ’

PCS Levels In Sewer

Currtnt losses to the river from the treatment plant 
range from 12 to 7*2 ppb with an average lose of 311 ppb 
for 11 samples. This Is an equivalent average loss of
71.5 lbs/day.

Projects To Reduce Sewered PCS*8 Prom Arcelor Department.

*>low Tank Demister (Estimate 2051) 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 
areas will be added to the incineration project to 
speed approval.

Program To Eliminate Sewered PCS*a Prom Using Departments 

Departments 2*3 and 24*

Plans are to replace the Therminol FR-1 with Thermlnol 55- 
Lab work has been conducted to verify that there is no 
reaction between Therminol 55 and any process materials. 
Engineering is underway on system modifications required 
for use of Therminol 55. Target date for changeover is 12 A/fC.

Department 2*5

The major problem here is air pollution from the supply 
tank vent. Our target is to scope a solution and prepare 
an estimate by ll/l. Changeover to a different fluid is 
undesirable in this department due to the high fire 
potential.

Department 251

10 work has yet been done on the lubrication and hydraulic 
type systems In this department..

Department

. 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 a new expansion tank with submerged

B1A 00*005

WATER PCB-SD0000023814



o. KTuaspieh Plant

Department §39 (Cont *d)

pump. Ve also plan to upgrade eontrole and make 
furnace operation more reliable. How to sump the 
am around potential spills is still unresolved.
To go to a flammable heat transfer fluid is considered 
too great a process safety hazard in this area.

•

Department 255

Plans are to replace PR-2 with Therminol 66 by 11/15/70. 

Department 248

Ho progress has been made to date. A definite plan will 
be developed by 11/1/70 with the objective of solving 
any problems by 1/1/71.

Department 258 (DPS)

The unit is still down and most likely will not be 
started up again. The material on the pad has been 
removed.

Department 270

A 55-gallon drum has been placed under the vent.
Chat soaked with Aroclor around the furnace must still be 
replaced.

Department 275 •

A 55-fallon drum must still be placed under the vent 
line (the vent will have to be shortened to do this).
Chat around the furnace still needs to be replaced.

Department ITS

Work completed. Drum placed under surge tank vent.
Buckets placed to collect material from drip pans
under Therminol circulating pumps.

Department 222

Unit in start-up. No visible souree of loss obstrvtd.

Estimate 2292 will be revised. This is the project to 
provide 150,000 gallons of storags for scrap Aroclor.
A plant level earning* expense estimate will be prepared

WATER PCB-SD0000023815
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W. 0. Rrton&yiah Plant ''

Department 222 (Cont'd)

to eovtr the coat of altering the atortf* tanks. 
Tha *,000 gallon trailer originally used to haul 
Aroclort to Qveeny Plant will be used for scrap 
Aroclor hauling in the plant.

PCS Levels In Atmosphere

Vapor losses from the.Aroclor Department are estimated at 
2.3 #/day now and i.6#/day after the installation of the 
blow tank demister.

1. scrubber Stack (from blow tank drowning Jet) 0.90#/day

This is a measured quantity. With installation of 
the demister and closing the batch blow tanks, air 
flow should be decreased to about 20* of present 
flow. Assuming the concentration to be the same, loss 
would be reduced to ^0.2^/day.

2. Fume Removal Stack (from drowning area and stapling
ItatTonal----- OT03f7day

• This is an estimated quantity based on most vapors 
costing from the drumming station and assuming 
10,000,000 #/y«ar drummed, and 1242 vapor pressure 
at 80*C. Samples are being taken to verify.

3. Aroclor Transfers Within Department 1.34#/day

This is an estimated quantity assuming 7OK #/year 
production and 2. 5 transfers/pound at 100*C.
Sample® will be taken at storage vents to verify.

Steam Jets •» unknown

Will be'measured.

®is ooaoo?
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W. ®. Kruaarieh Plant

PCS Rework Project (Estimate 2095)

Phase II Construction sufficiently complete to allow
unloading tank care to the rework still.

Phase III Design package will be completed by mid-October.

This project will bi added to the incineration project 
for approval. Phase 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 storage facilities 
are Installed. . .

V. B. PAPiOBOROE

sir ccecofi
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H. i. >«r|in October, 1171

Distributions

1280 C.' t. Bradford*
3040 H« M, Dahletroa
3080 1, P. DUoa/D, Ooodvlllie*
1070 B. 1. ford*
1010 1, A, Oorelo*
§020 1* i, Giles At, Oeroevorthp 
1600 D, 1. Hensea*
5270 T, IshljUe 
1280 B. T. Johnson*
B3OT A. J. Kotait*
B28K 0. 0. fees**
?4HA 1. M. founts*
5040 P. J. A. Kereh*
B28K V. B. Ipuioriet

yatt B. M. Potter*
HfSA V. 1. Blehard*
1201 J. 1» Sewage*
B28D L. D. (head*
G4KA 3, R* Sayere
1650 P. %» Slayton*
B28B B. 0. Tlbbette*
CISC J. It footer*

COMPANY
CONFrDENTIAL

TRAN 003508
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Monsanto
mu mult » t.«e*Tio»i I28L ¥« L, OoHi|l

.... October 7, 1971 ee See distribution list Attached

........ SPECIALTY,PRODUCTS MOKTKLY REPORT
^ „_jumiMU2zi____________  •

t »*»««•>» , .

*
TO : H. 8. Bergen*

felee 9mmm
Septenber domestic eeles were $3,258 K» 15% below our budget of $3,831 M, 
approximately $100,000 higher than August, 1971 end approximately $700,000 
higher than September, 1970, All product groups ware below budget with 
the exception of Industrial Fluids which was about 20% over budget,
Europe’s September teles were |?44,000,over budget by $49,000, Cenada 
was $25,000 over budget,

hydraulics and Lubricants

Ford, Dearborn, has decided to continue their ehop trial of our MC8 1044 
at least through November, Laclede Steel is regained and has received 
five ligulblns of Pydreul F9A, fontlee Motors has decided not to ehop 
trial our competitor's Vital 29 -doe to the product's polymer separation 
problem. New Pydreul business at Sarnia Dlecaat, 0.8, Steel, Beytown,
Magma Coppar and Vadco Corporation, Ford, Sheffield, continues water/ 
glycol test,

Columbia Oulf Transmission ordered $50,000 In Turblnol 153, Northwest 
Airlines hee extended their current Ikydrol oontract with 8teuffer until 
November, 1973, While we have received renewals from World Airways, 
Hydro-Aire, Xne., end Overseas national Airways,

Hughes Air West entered the first eeran total order for 5,000 lbs, of Skylube 
450, Unfortunately, they will sign a contract with Shell for their lube 
requirements and will not boy IkylWbe 450 after the flight teet.

The flret batch of Pydreul hae been formulated at the new Antwerp facility.
A reclamation contract hee been signed with WTOO,

IMM

•holly Oil hee successfully been turned ewey from Ft-l and has purchsssd
twenty-three drtaM of Therminol 68 for offshore ges processing platform, 
Chevron Oil has threatened to purchaao Dowthera 6 for their now offshore 
|as processing plant following o;ur rofueal to aoll FI-1, .

We shipped a tank ear of biphenyl to faaatox, bringing year-to-date eales 
to 347,000 lbs. Biphenyl sales were also strong In the citrus wrap market 
to drown Sollorbach, 100,000 lbs. and Paper Pek, 50,000 lbe#

COMPANY
CONFIDENTIAL

TRAN 003509
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H. I. lcrgea Fait 2 October 7, 1971

AgrsMtnt has been reached vlfch NCR to supply than KIPB as their 
sole encepeulant through June, 1972, .

*

Tramformer fluid tales continue strong, 34% over budget and 321 
over August •ales. .

Monsanto lurope has gained the Suropean Tanatax business estimated 
at 300 tons per pear. Agreement has been reaehed with XCX on a
three-year biphenyl contract.

yaoer and Wood Chemicals

Appleton Paper has signed a two-year contract for Merslse TFL. Is- 
peeted voluate le $400,000 per year. Deatar, tt. Catharines in Canada, 
has ordered their first truckload ever of Merslse TFL. Hudson Pulp 4 
Paper, Palatks, Florida, received two 5,000 gallon tanktruek orders 
of Santoslas DSC. This Is our first business ever at this location. 
Indications are that additional truckloads will come In '71 and a 
commitment for 4-500,000 lbs. in 1972.

Serlpeets are estimated at 7fS of budget for September. Under budget 
performance is eeueed by Weyerhaeuser's drop off in PCW-10 ueege.
Their ueege le expected to be at about 135,000 lbe. per month for the 
balance of the year ee compered to a 210,000 lb, per month budget.
A euceeaeful fcrlpeet 520 trial bee been completed at Meed Corporation, 
Chlllleothe. Oeorgla-Paelfle, Kelemesoo, bee committed to 520 trial 
within the next two monthe.

Latex Slnders

Major Polvln 2400 ordore recalved from Advance Finishing, 500,000 lbs. 
end Welter Carpet Mllle, 200,000 lbe. Advance Finishing, Dalton, 
Georgia, will be remains Folvla 2400 in e foam precoet on all carpet 
gredee for one month, fi thie rum la aueeeeaful, they have Indicated 
their desire to eoatreet for their total requirements eetimeted between 
7 end 12 M dry peunde per year. Walter Carpet Mills, City of Industry, 
California, are working ep a eoatreet to sign with Monsanto covering 
their 1972 meede for Folvla 2400. Colox Oorporetlon ie investigating 
an KVCl/OR bland aa their fire retardant syetem. Trial# ere expected 
ever the east two moaths to determine the eoet performanee of that 
eyeten. Jamee Carpote ran a flva drum trial with Folvla 2400 ae a re- 
plaeeaeffk for aa SR simians hydrate fire retardant preeeet. She 
gerpet le being teated now for fire retardeney, Potaatial is 500,000 
to 1,000,000 dry pounds per year. All of thie activity ie e direct re­
sult of continuing upeet in the carpet industry brought about by FTC 
actions. Sixteen mere menufeeturere are being elted for falling to

. COMPANY 
CONFIDENTIAL TRAN 003510
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l. S, lirpa Fags 3 October 7, 1971

meet the lire retardent etenderde* Three carpet manufacturers hare 
gone bankrupt ae a reeult of this action. Thera la a tremenoug'
Interest In fire retardant latex systaas. fining now beconea erltlcal. 
Plant production la needed at the eerlleat possible date.

Sackner Froducte coatlnuea to order development quantltlee of Monflex
4400. Mo word has yet been heard Iron Ford on requirements for notorial 
nade with SVCl.

Mead Packaging, Atlanta, ran the long delayed trial with Polvln 2000. 
The product perfomed well and did the Job predicted. It did not, how­
ever, outperform a Dow system. Activity contlnueo strong in other 
paper and board coating applications, paper saturation, barrier coat­
ings and paint

/ph

* Receive attachments

T* l. Ooasage

COMPANY
CONFIDENTIAL

TRAN 001111

WATER PCB-SD0000023821



KEEP DRIP PA

KIND OP M

DEPT. 259 

# / MIX TANK

lot m.Khfr/

NOTHING BUT PRODUCT 
IN SAMPLE DRUMS

DATE /*- V*- 7/

PRODUCT
PROM
TANK

MEASURE
B.P.

tezt

MEASURE

jj3l£
JtsaaL—

GALLONS
METERED

MIX TANK 
MEASURE
ff. ~'fz3L

TIME
FINISHED

OPERATO

mH5 IgSz: sm

V" vy w*

a2<M4-i xL—jS

jL£S/fer\.
CONTROL
SAMPLES
TAKEN faATB

TIME . * TIME
■TAKEN ^ OPERATOR RESULTSERITOR RECEIVEiS^-gSa.D lSPt QR

ZUlz.
INDEX

ADJUSTMENT
MmUJL_

(lot no.
PR TANK. HZ

nrw
MKASI?yOE

EE
DATE TB®, BESUI/TS RESULTS 

St. OK. ■■CNDEE

f tL ill- JTVZZ
i j.

ItiJjLL____\Mt££L^JLIJ5 n

I

IRAN 003080

WATER PCB-SD0000023822



*
"W
•s. *
\ «a>

% 4/t '

Ck' k (V O
X. *1

1 V ®*k
SJJ
v*» \

£fc 
\ ■

&s

*

V*J

*<»

5»

«®
% C>

%

€X

%
%

§>

*

H& >
*J
A >

*1
V

o
n

*n

*&«
r

9

**>
<*>fv* t* X

TRAHs

003081 S*
V o

&

5^

•

\
o

o.
a,

$8
 to

'' 
87

/‘0

Sv Cn ;

v\ ^ 
M >>
\ ^

"I

WATER_PCB-SD0000023823



/O/c// 7/■ . ^ //<7 / X 9<A9o/

■ ■ tu o 2 / ^ 3

flt/z A /3 0$@ zr 'f /Oo*c. * /Af 3 %i/ -

. _ 2 f<" &*//o+*
/2,2*/ /S /Jf3 Qt-< n«« A 2fc IT f,S3%4l 9.8)/Tfoo*

OvT/iQ* 0 * *V * * j'lpfoT /*/fi ic/ir* c-^r To

Co*st*-q L ?*mP £<r ?AK*/f 4>4 /ttj'tcjT* /•'-* 77/^ucv /.3C7

ZhI ts -ZU
2 Vj'i.

'$,01 CS "

trah oojom

WATER PCB-SD0000023824



ft
-

Sip id

rpoTT
QTAYI.

Don Payer
WGK

Production of Turblnol 153 (MCO-153) has been transferred 
to the WHK Plant. We have n snail Inventory of packared 
material remaining which is as followst

This material contains Aroelor and should be concentrated 
at the only reraininr location which is your plant.

1 surest you pive un an order for it and plan either to 
blend it off or incinerate it, based on direction fror. 
the Business Group.

The second item involved is PH-130, which as you know, is 
an additive in the Turblnol 153 fomulation. 1TI-130 also 
contains Aroclor. We have lA pieeea which total A,2AG lbs.

It is also requested that you order this material to be 
sent to your plant and retain it for future VC"-153 pro­
duction. The Fri-130 has been devalued to sero. We 
would appreciate your cooperation in this matter.

QK-20 - 2 x 600 lb. drums » 1,200 lbs. 
«»V331“ 6 x 55 lb. cans - 330 lbs.

P. A. Dykstra

TRAN 003085

WATER PCB-SD0000023825



C. be Bradford/?. H. Davidson - 0. 0.

December 8, 1971 M.
R.

INDUSTRIAL HYDRAULIC J.
FLUIDS TRANSITION FLAN J.

- J.
. . L.

D.
T.-.L. Oosaage ^

u-

The Situation

In the past, our major strength in the industrial 
hydraulio fluids business was our low cost chlorinated 
raw materials giving superior fire resistance to our 
fluids. These same materials had good solubility with 
oil snd allowed us to formulate the Pydraul 312 series. 
The result was a very real and sizeable competitive 
advantage in terms of both quality and price over other 
synthetic fire resistant fluids.

T. Johnson 
K. Batton 
R. Savage - B2NB 
Solarl - 1760
F. Berber - T30
R. Stark - W4A 
H. Bolllger - P4WC
i, «,

Our position is changing. We cannot use either polychlor­
inated biphenyls or polychlorinated terphenyls. This 
leaves us with s line of resale water glycol fluids 
(available now), a atraight 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 greater 
stability and the fact that we are not tied to cresyllc 
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 major 
customers, of whloh the top five account for 42£ of our 
business and the top 20 of which account for 6o£.

This means that when the transition has been completed, 
we could be left with considerably less market share than 
we now have, with 111 will at certain customers and 
potential accounts, and with no cost advantage to regain 
our position. Our sales growth in the future will not be 
as steep as our tales growth in the past, and our bate 
will be leas.

Objective

Our objective in this transition program simply stated is 
to be out of PCB•e/PCT•s by June 30, 1972. to salvage aa 
large a share of the market as possible at a profit, and 
to be left with aero inventory of our current fluids. We 
expect to keep at least 5# of our business, -but we must 
take several steps as quickly as possible in order to 
achieve this.

WATER PCB-SD0000023826



alone accounts for 1B% of our business. Vt must 
move immediately to convert 0. H. to our phosphate eater 
fluid. The Division, which is over half of
the . business and which will probably determine 
what course takes, has told us that they will
drain and flush all PCB containing fluids froa their 
■aohines and refill with a new product. We will try to 
sell then our phosphate eater fluid at Hat prloe and 
charge fully for incineration of the old fluid. If 
necessary to salvage the bueinaee, we will eapltulate on 
1 nolneration and give eotae price conoeaelon on initial 
fill. In return, we will ask for a three year supply 
period to recover our eoete.

We will not sell a low price phosphate eater as a 
replacement for A200B. If goes to the
phosphate ester and if we sell a low priced phosphate 
ester to one location. we sight be forced to sell it to 
all of them. Due to the large chare of our total business 
that represents, selling to then at t low price
would undernlne the profitability of our total Pydraul 
program. In addition, due to their else, it is possible 
that such a nova would deteriorate the pricing of the 
phosphate eaters at all accounts.

Is having difficulty with the State of 
Illlnola because of too high phenollee discharge in their 
effluent. However, they appear to be sold on the nost 
fire rasletant synthetic fluid, which means phosphate 
esters, and all phosphate ester fluids will erests 
phenolic* in their effluent. We have gone to then and 
suggested they move to our straight phosphate eater to 
avoid fCB problems and that they solve their phenolic* 
problen with treatment of their effluent. In terms of 
pricing and incineration, we will handle them In the seme 
way ns and, if necessary, make the same
concessions.

g^ek PsM

This should be i 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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Selector I Accounts

-3®

After testing the water with
and as soon as sufficient phosphate ester becomes

- available, we will move to convert all Selector Z 
accounts to straight phosphate ester*.

Selector IX Accounts

We will proceed at onoe to develop, test and get Factory 
Mutual approval on a line of truly fire resistant oil/ 
phosphate ester fluid*. As soon as the development Job 
is done and as soon as phosphite ester for these fluids 
becomes available, we will begin converting all 
Seleotor II acoounts to these new products. It may be 
necessary to ratsa prices on these fluids depending on 
the amount of phosphate ester necessary to give adequate 
fire resistance.

Reclamation

We should move now to work with Flndett Service Co. on 
reclamation of the Fydraul fluids. This means quoting.
In conjunction with Flndett, for reclamation business 
wherever we can be competitive. If it turns out that 
due to geography we cannot be competitive in conjunction 
with Flndett in all locations, we will establish relation­
ships with other reclaimers In those locales.

Note that reclamation ultimately could have a negative
affeot on our volume of new fluid sales. Alia along 
with our lots of business during the transition must be 
taken into consideration when planning the capacity of 
our new phosphate ester plant.

Vital 89 True Fluids

Withdrawal of current Fydraul 312A type fluids from the 
market and Introducing replacement fluids at hlghar prices 
say force customers to go to either hitter priced phos­
phate eater fluids, inferior quality water glycol fluids, 
or the Vital 29/Daseo 300 type fluids which, in our opinion, 
are not fir® resistant. To eombat this, once we determine

TRAN 002494
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whether the phosphite ester content of our replacement 
fluid Is significantly higher than Vital 29. ve should 
go'Immediately to Factory Mutual, explain tne situation 
on the fir# resistance of these fluids and ask for 
Factory Mutual's position. Xn sny case, we should call 
this question of fire resistance to Factory Mutual's 
attention when they cose to it. Louis to test and approve 
our Seleotor ZZ fluids. If they remove their approval, 
that should solve the problem. If not and If Vital 29 
does start picking up business, we will develop a fluid 
in direct competition with Vital 29 and Dasoo 300.

Customer Notification

On April 15. 1971 we sent out a letter to the Pydreul 
Bailing list nayings "User® are now no PCBe in any of 
our Pydraul fluids. This letter la not true and has
irritated the ----- Division of and
probably anyone else who knows that It Is not true. Ve 
will coBBunlcste Immediately to the ease customers clearly 
stating that the letter was somewhat in error and giving 
the* 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.

Field Salee/Product group Relationship

Major aooounta where the Product Group may directly assist 
In conversion are listed In Appendix H. Current opinion 
Is that all other accounts can be handled directly by the 
Field Salesmen (assuming we do have Seleotor ZZ replace­
ments ).

To help prepare the salesmen for this transition, a meeting 
will be held in St. Louis which will focus on strategic 
salesmen and their managers who will be In attendance. At 
the meeting we will lay out for then why we must reformulate, 
the reasons we will give the customer, replacement products 
with prloes and benefits relative to our old products and 
competition, pollution aspects of PCBs, PCTa, and phosphate 
eatere with a discussion of phanollcs, 1.0.D. and C.O.D., 
and oil contamination, and the legal aspects of our 
situation. Vo will leave them with a "Transition Handbook".

Also at this meeting we will specifically define who will 
handle what aeoounte, the order in which they will be 
handled, and the timing.

TRAN 002*9*
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Advertlsliut

To counter the negative effects of reformulation. we 
should plan end execute en advertising program that will

"• explain why we ere Baking this aov# end point out the
' advantages of our ns* fluids versus competition. nils

program should begin nem»

Appendices

Attached are appendloes which give some background on what 
our new Seleotor I end Selector II fluids will be along 
with their costs, prices end gross profit) whet a typical 
conversion Bight cost us depending upon whether we get 
full price for the fluid and who pays for lnolneration) 
a list of our major customers/and what our profitability 
for 1972 may look like based on oertaln assumptions of 
conversion rates and ooets of our new products*

C. L. Bradford

J. B. Davidson

/pep
Attaohi nte

TRAN 002*9*
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APPENDIX A

Fluid

COMPANY CiitiFlUEitfiAi

Proposed Pydraul Line and Pricing

•___________ Pricing1_________________________

T/T T/L Drumi 10-T/L Drumi 5-9 Drums 1-4 Drums

Selector 1

Pydraul 10 E 4. 55 4.75 4.95 5. 00 5.10
Pydraul 29 E-LT 3.60 3.80 4.00 4.05 4.15
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 115 E Quote 3.95 4.05 4.10 4.15

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

/

*5 gallon can pricing - add . 25/gallon to 1-4 drum price

^These 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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APPENDIX B

Pydraul Profitability

Fluid

1
Cost-Short Term 

(Dixie CPI
Cost-Long Term* 
(Monsanto CP)

Gross S. P. 
(10-T/L Drums)

Long Term 
Cross 
Profit 2

Selector 1

lbs, /gaL .

9.1 Pydraul 10 E .191/lb .545/lb 63%

9.4 Pydraul 29 E-LT .222/lb .215/lb .425/lb 45%

9.9 Pydraul 30 E . 2 04/lb .198/lb .378/lb - 43%

9.8 Pydraul 50 E .227/lb . 213/lb .383/lb 40%

9.7 Pydraul 85 E .268/lb .238/lb .396/lb 35%

.,7 Pydraul 9S E .265/lb .250/lb .4 07/lb 34%

..6 Pydraul 115 E .295/lb .256/lb .422/lb 35%

Selector 2
■

8.44 Pydraul 135 C .170/lb .165/lb .314/lb 42%

8.44 Pydraul 230 C .168/lb .160/lb .314/lb 44%

8.44 Pydraul 312 C .170/lb .160/lb .302/lb 40%

8.49 Pydraul 540 C .175/lb .165/lb .302/lb 38%

* Finished Product Cost Including Conversion and Drum Costs 

^ Average Freight and Warehousing at $. 03/pound ,'

TRAN 002498
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APPENDIX C 

Pydraul Blends

V< , *•*
e

?

All prices, costs and profit figures based on the following blends.
/if

Pydraul 10 E 

Pydraul 60

Pydraul 65 E

v*V
Pydraul 29 E-DT

N CP - 35%
Sh41 - 63%
Polymer - 2%

Pydraul 9g E

Pydraul 30 £*?

N,CP $9%
TPP 40%
CDP -46%*7 

"A i •£..
<*• i«» rtf<’,to

Pydraul 115 E

£4* *

?« ^

4v<|V “

Pydraul 50 E

N2CP -70% 67 
TPP -30% 5i.f 

«• »’
Pc try ru f<**.

N£P 76%
TPP 24% n.-r
04^.. *•»:,

• u» ^ "

NCP 88%
tpp -*a% to. r

1-f
A - v»« rtff»•*

NCP 100%
Qc-Xm ruff*

Pydraul 135 C

N,CP 20%
S141 46%

♦Oil 33+% 
Polymer <1%

Pydraul 230 C

NCP 41%
S141 16%

♦Oil 42+% 
Pdlymer 61%

Pydraul 312 C

N.CP 46%
S141 9%

♦Oil 44+%
Polymer <1%

&
&

ff'

(<•

ovl * U(*-

Pydraul 540 C

N,CP 56% 
♦on 43+% 
Polyme r <1%

I. /Vyf tje.4,^vue liv-t*
f.% cavuf<oUr*.

♦Oil could be Sunoco 800 N, Mobil 750 or H 230 but cost of all i s $. 04 /pound *

002+99
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APPENDIX D

Typical Customer Conversion 1

Customer Used for Calculations:

Date for calculation of cost to customer and cost to Monsanto for conversion 
from Pydraul 312 A to Pydraul 65 E:

Machine Capacity ■ 50 machines x 300 gallons/machine ■ 15, 000 gallons 
Flushing fluid * 15, 000 gallons petroleum oil 
Freight Cost « $2.00/ewt. « $. 22/gallon 
Cost of Incineration * $. 03/pound

Case 1

pays full price for new fluid plus flushing fluid plus freight for 
returned fluid plus $. 03/pound to incinerate returned fluid.

A. Cost to

1. 15, 000 gallons Pydraul 65 E @ $3.45/gallon
2. 15, 000 gallons oil flushing fluid ® $. 50/gallon
3. 15, 000 gallons (138, 000 lbs.) 312 A plus

15, 000 gallons (112, 000 lbs.) oil incineration
@ $.03/pound

4. Freight on returned fluid:
250, 000 lbs. x.02/pound

$51,175 
7, 500

7, 500 

5,000

TOTAL Cost $71,175

Cost per Gallon of new fluid * $4.74/gallon
(Does not include labor or downtime )

*A11 calculations based on bulk inventory cost of $0.223 per pound for Pydraul 65 E 
which assumes Monsanto manufacture of cumyl phenol at 30f/pound

TRAN 002500
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(Case 1 Con’t)

B. Grots Profit to Monsanto

Sales: IS, 000 gallons @ $3.45/gallon 
COGSi .138, 000 pounds x • 223/pound

Freight: 146, 000 pounds x . 02/pound

Gross Profit

■ $51,175
■ 30,774

420, 401

* 2,920

* $17, 581

% Gross Profit ■ .
17, 581_________

51,175 - 2, 920 ■ 36.4%

Case 11

, pays full price for new fluid plus flushing fluid but
Monsanto pays for incineration cost and freight.

A. Cost to

15, 000 gallons Pydraul 65 E @ $3. 45/gallon « $51,175
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 $4,981
% Gross Profit ■ 4,981 a io 3% '

51,175 - 2920 * 79 ’

TRAN 002501
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i

Case HI

pays full price for fluid but Monsanto pays for flushing fluid 
plus incineration costs and freight

A. Cost to

15, 000 gallons Pydraul 65 E s $51,175
«

Cost per gallon new Fluid * $3. 45/gallon
(Does not include labor or downtime)

B. Gross Profit to Monsanto

Gross Sales
COGS 30, 774
Freight(New Fluid) 2, 920
Flushing Fluid 7, 500
Incineration Cost 7, 500
Freight (Returned 5, 000
Fluid)

Net Loss

$51,175

53,694

($2,519 )

TRAN 002502
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Top Twenty Customer* for Pydraul

Customer ^ Products

1 „

Z

I

4 ’

5

6

7

8

9

10

1971 Projected 
bounds Dollar s'
000*8 ooo's

*1 Texas Eastern Turbinol 153 175 60

13

14

15

16

17

18

19

20

21 .All Other Pydraul Accounts

TOTAL
ignificant Industrial Aroclor Accounts

, *»
5237 . 1566

M,267 (265) 4,200 (51)
*

III ■■ 1 1 ■ ■ .I■ ■ ■ *•*•*•» • * r . , . .
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APPENDIX F

1972 Financial Results

Case 1 - •

1972 financial results as currently budgeted:

Product
(ooo's lbs) 

Volume
(ooo's $) 

Sales
(ooo's $) 

Cross Profit

Pydraul 60 45 22 9

Pydraul 150-A 1000 400 185

Pydraul A-200-B 2300 621 171

Pydraul F-9-A . 1150 ' 380 148

Pydraul 625-A 275 83 24 ' •

Pydraul AC-A 600 192 67

Pydraul AC-A W. C. 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 1168

Projected 1971 Results 14,267 4200 1270
(Based on October actual)

« •

(Projected 1971 results 
based on 3/31/71 x 4)

15,076 4416 ■ 1385

tM*
00i»°*

• jr *•
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APPENDIX r 

1972 Financial Results

Case 11

A. (1) Selector 1 fluids sold at 75% 1972 budget volume through 3/31/72

(2) NCP fluids 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-A to 65 E

Volume Sales Gross Profit^2
Product (ooo's lbs) (ooo's) (ooo's $)

Selector 1

f to Pydraul 10 E 45 22 9
?,<»« Pydraul 29 E-LT 560 222 101

Pydraul 30 E 193 63 31
Pydraul 50 E 1910 656 261

t /•'«>«»" * Pydraul 65 E 
Pydraul 95 E

1225
340

437
128

147
43

Pydraul 115 E 152 59 18

Sub Total 4425 1587 610

Selector 2
0

Pydraul135 C 825 263 . 72
■ Pydraul 230-C 144 39 12

Pydraul 312 C 2800 689 221
Pydraul 540 C 72 • 17 5

Sub Total 3841 1008 310

TOTAL 8266 2595 •920 '

^Financial results for new products include results for old products as 
specified above •

ZBased on our cost long term, Appendix B 7*4* 004505

«»* ■vs-*'
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appendix g

Incineration Costs

Gallons*___ Inein. Cost €> $. 03/pound Freight @ . 025/pound Total

100,000 $ 28, 800 $24,000 $52, 800

ISO, 000 43, 200 36,000 79,200

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, 000 115, 200 96, 000 211,200

500, 000 144,000 120, 000 264,000

* Average density of fluid @ 1.15 « 9. 6 pounds/gallon

IMH
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Monsanto appendix h
w .B.-I s waw Norman T. Johnson

•*’* November 24, 1971 ** T.L. Got sage - B2S L

Pydraul Accounts
eaustBSS •

C. L*. Bradford
TO s B2S G

The following arc those accounts which 1 feel may require product 
group participation during the transition to reformulated Pydrauls:

Texas Eastern Transmission Houston

TAAW 002507
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C. L» Bradford 
November 24, 1971 
Page J.

X .would hope that all other industrial fluids accounts can be handled 
directly by the salesmen. However, if we have no low cost Pydraul 
replacement the need for product group assistance to retain the 
business will be substantially increased.

lb

WM. ««5°*

• • .N •
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MwiScfltO
|BOH ,M«^t i |0CA'*OM' W. D. Papageorge - B2NK - General Offices

OAT* February 10, 1972

eveif ci PCB/PCT Action Plan

• Cl (■(NCI

H. S. Bergen B2SL C. Paton B2SC
C. L. Bradford B2SF E. M. Potter B2NK
F. J. Camargo A2NH W. R. Richard T3A
W. S. Clark B3NC J. R. Savage B2SL
W. R, Corey B2SL W. E. Schalk B3NJ
J. R. Durland 5260 R. E. Sprague B2N0
K. W. Basely 1920 J. E. Sprlnggate B3NA
D. Goodwlllle 5080 J. F. Stapleton B2SA
T. L. Gossage B2SL H. A. Vodden 5470
E. Greene A2WA
N. T. Johnson B2SF
P.J.A. Marsh 5040
J. Mason 5040

This Is the first attempt to present a composite of the 
action plans of the various product and area 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 additions 
or deletions which should be considered.

W. B. Papageorge

WBP:gw

im »• nfv. »» i»

DEPOSITION
EXHIBIT

Pm *sy
n.a-q* <&9

TRAN 003025
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! ACTION
| C. S. DOMESTIC

j 1. Notify key customer 

{ 2. Mall customer notification
t
| 3. Terminate sales FR fluids

! 4. Special undertaking with

\
| 5. Organize conversion team 
| 6. Establish returned material liability 

7.. Notify Monsanto Installations

8. Develop conversion bulletin

9. Recheck off-shore Installations -Qulf 
of Mexico

!
•10. Notify OEM's by mail 

. 11. Follow-up visit to OEM's

12. Evaluate response; review policy

!u. 3. EXPORT 

“
i 1. Canada
; a. Notify customers
i b. Notify govermental agencies
i c. Notify OEM's
] d. Terminate sales

tran 003020

Page 1

PCB/PCT ACTION PLAN 

Heat Transfer Fluids

ASSIGNED
. TO

TARGET
DATE

ACTUAL
DATE REMARKS

WRC*HSB, 12/20 12/28
TLO
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 CBD notified on 2/1/72

CP Jan.

CP 2/28

1/31 2/15

CP 2/28

CP VI

m 1/31. 12/23/71
DO 1/31 12/28/71
DC 1/31 12/28/71
DG 1/31 ■
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TR
AN 

003027

ACTION

U, S. EXPORT (Cont)

2. AIPC
a. Notify country managers
b. Terminate sales

3. Latin America
a. Notify managers
b. Notify agents
c. Terminate sales

4. Australia/Asia ^Pacific
a. Notify manager
b. Terminate sales

PCB/PCT ACTION PLAN
Page 2

Heat Transfer Fluids

ASSIGNED TARGET ACTUAL
TO DATE DATS REMARKS

GEW 1/31 1/20
GEW 1/31 1/31

PJC 1/31 1/20
PJC 1/31 1/19
PJC 1/31 1/31

EG 1/31 1/14
EG 1/31 1/31
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PCB/PCT ACTION PLAN
. Page 3

Dielectrics

ACTION .
ASSIGNED

TO
TARGET
DATE

ACTUAL
DATE

*J. S. DOMESTIC

L. Notify customers of restrictive sales HSB 12/31 12/21
policy.

2. Terminate sales to non-approved HSBjTLG 1/15 1/14
customers

3. Notify customers replacement fluid TLO 1/31 ‘ 2/8
available from original equipment 
supplier.

4. Notify original equipment supplier he 
must supply replacement fluid. TLG 1/31 2/8

=, Notify customers using dielectrics 
' in magnets, motors and switch gear 

of restrictive sales policy TLO 1/31 2/4

5. Notify customers of procedure
for returning scrap fluid. • FOB 1/31 1/25

U.S. EXPORT

1. Canada
a. Notify customers of restrictive 

sales policy DG 1/31 1/6
b. Terminate sales to non-approved

■ customers DO 1/31 1/31

2. AIPC
Latin America
Australia/Asia pacific
a. Inform area directors of policy EG 1/14
b. Notify customers of restrictive 

sales policy WAM's 1/31 1/21-31
c. Check enforceability of hold- 

harmless letter in appropriate
countries.

d. Terminate sales to non-approved customers. 3/31
TRAN

REMARKS

Six additional mailed on 1/7/72

003028
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PCB/PCT ACTION PLAN

Industrial Fluids

ASSIGNED
ACTION TO

Santovac

Phase Out CUB

Turblnol
■nA • Present alternate fluid to 

and Texas Eastern CLB

2. Begin field trial alternate fluid 
at T. E. • CLB

3. T.B. transition to new fluid 
Turblnol 30E/50E literature

1 Turblnol for bearing literature 
Price sheets CLB

Pydraul

• Finalize reclamation program CLB

2S Visit top accounts CLB

3. Mall out customer notification CLB

4. Selector I & II Factory Mutual 
approvals CLB

5. Visit all accounts CUB

5. Arocior 6037 replacement • CLB
#»•/ * Aroclor 5460 replacement CLB

5. Selector II informal price sheet CLB

5. Selector II, 1st literature CLB

TARGET ACTUAL
DATE DATE REMARKS

i/1 1/1

1/31 1/31

4/1
Field trial date will depend 

. on length of winter and T.E.'s

6/30

Inventory of Turblnol 153.

2/15 Being reviewed now

1/30 1/30 Completed-Favorable reactions

1/31 1/31

of practically all accounts.

2/7 2/r

2/15

2/15 ■

2/15

2/21 ,

2/29 - tran 003029
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003030

Industrial Flulda
Assigned Target

pydraul (Cont) TO______ Date

10. Application for approval at
Bureau of Mines CLB 3/1

11. Finalise advertising program CLB 3/1

ia. Formal price sheet. Selector
I & 11 CLB 4/1

13. Start warehousing new fluids CLB 4/1

14. Stop stocking warehouses with
PCT fluids CLB 4/15

15. Start delivering new fluids CLB 4/15

16.
1

No old fluid accepted for 
credit after this date CLB 5A

17. Stop manufacturing PCT fluids CLB 5/1

18. Consolidate PCT warehouse stocks CLB Vi

19. Sell last of PCT fluids CLB 5/30

20. Bureau of Mines approval CLB 6/1

21. Incinerate any remaining PCT 
fluids CLB 6/30

22, Issue revised sales forecasts CLB 2,3*4,5, 6/1

*J. Si Export

<•» a Write plan to withdraw all PCT 
fluid sales after 6/30/72 and 
convert to new products. CLB 2/15

Page 5

Actual
Date Remarks

2/1

WATER PCB-SD0000023848



003031

PCB/PCT ACTION FLAW
Page 6

Plasticizers

ACTION
ASSIGNED
TO

TARGET
DATE

ACTUAL
DATE

U. S. Domestic & Canada

1. Generate withdrawal plan: 
a. Get time table approved wsc 12/10 12/10
b. Get Rationale approved WSC 12/10 12/12
c. Get customer/dlstrlbutor 

letter approved wsc 12/10 12/18
d. Notify Plasticizer personnel WSC 12/20 12/20
e. Notify ex-plastlclzer 

personnel CP/WSC 12/20 12/20
f. Set up controls for final 

shipments W/COP Dlst. wsc 12/23 12/22
g. Set sales limits for all 

customers w/reg. mgrs. Reg. Mgrs. 12/28 . 1/4/72

i
2. Customer Notification:

a. Generate key acct. list WSC/JDW 12/10 12/8
b. Set up trips for Kgmt pers. wsc 12/16 -

c. Mail "Withdrawal® package to
field salesmen WSC 12/17 12/16

d. Send wire to reg. mgrs/ 
salesmen wsc 12/20 12/17

. e. Make calls on regional 
offices wsc 12/20 12/17-20

f. Notify wsc 12/17 12/17
g. Key customer calls Field Sales 12/21 12/21

12/31 12/31

3®>
Contact all customers by 
telephone Field Sales • 12/31 1/7/72

* i.
o

Formal customer notification 
by mall. wsc 12/31 . 12/31

REMARKS

Travel schedules caused 
delays.

Delayed pending Initial 
customer contact.

Done by telephone

This Is probably 95-98£ 
complete.
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Page 7
Plasticizers

ASSIGNED TARGET
ACTION TO DATE

u. s. Domestic h Canada (Cont)

3. Replacement Programs Reg.Sales
12/20a. Generate replacement suggestions

b. Publish replacement Info
to field sales force WSC 12/31

c. Continued contact w/ 
customers VSC/Reg.Sls. 

Pleld Sales
3/31

A. Termination VSC 3/31

U. S. Export ,

1., Generate withdrawal plan “ -

a. Published letter to Lepage 
and Simpson WSC

b. Notified all world area 
mgrs. of 3/31/72 date WSC

0. Detailed plan published to 
World Area Mgrs. WSC

2. Customer Notifications
a. Approved letter wired to 

all World Area Mgrs. WSC ?
• b. Letter sent to customers WAN'S 12/31

3. Replacement Programs
a. Generate replacement 

suggestion and distribute WSC
3/31/72b. Continued contact w/customera WAM's

Termination - PCT's WAM's 3/31/72
- PCB's WAM's 1/31/72

IRAN 003032

ACTUAL
DATE REMARKS

12/20

1/7/72 Delayed pending input fro®
AWMC and by VSC. '

12/27 Key plasticizer actions
generated by Qosaage, Bergen, 
and Corey.

12/20

12/23
1/V72

1/19/72
Written confirmation received 
on all world areas exceot 
South America and a couple of 
accounts in Asia Pacific.

1/10/72

1/31/72 Australia & Latin America
• ceased sales on 12/31/71.
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PCB/PCT ACTION PLAN

MONSANTO rjROPE 

ASSIGNED TARGET
ACTION TO________ DATE

1. Dielectric Fluids;
s. Review Monsanto legal PJM

liability -situation
b. Notify customers of restricted 

sales policy.
c. Terminate sales to non-approved

customers
d. Terminate sales to "service" users

2. Heat Transfer Fluids: .
a. Notify customers of 

termination of sales
b. Notify OEM's of policy

• c. Terminate Santotherm FR sales . 1/31

3/31
3/31

3-

oo
w
o
Ul

Industrial Fluids:
a. Notify distributors of termination 

of PCB Pydrauls
b. Notify Sustomers of termination .

of PCB Pydraul
e. Notify OEM's of termination of 

PCB Pydrauls
d. Terminate PCB Pydrauls 1/31
e. Notify customers of termination 

of Santovac 1 and 2 Sales
f. Terminate Santovac 1 & 2 sales 1/31
g. Notify distributors of termination 

of PCT Pydrauls
h. Notify customers of termination of 

PCT Pydrauls
I. Notify OEM's of termination of PCT Pydrauls
J. Terminate PCT Pydraul sales 6/30
k. Develop plan for European mine

applications WRC# EJP, JM

Page .8

ACTUAL
DATE REMARKS

1/31

1/31

1/31
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Page 9

MONSANTO EUROPE

ASSIGNED • TARGET ACTUAL
ACTION TO DATE DATE REMARKS

4. Plasticizers: ■ •
a. Notify customers of termination 

of non-elactrleal PCB sales. 1/31
b. Terminate*non-electrical PCB sales 1/31 1/31
c. Notify customers of termination of

PCT sales
3/31

1/31
d. Terminate PCT sales
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Page 10
PCB/PCT ACTION PLAN 

MM&

‘ ASSIGNED TARGET ACTUAL
ACTION TO DATE DATE REMARKS

JAPAN

1. Plasticiser® .
a. Discontinue salts of PS®

b. Discontinue sties of PCT

2. Dielectric Fluids
a. Notify customer# of termination of sales
b. Terminate salt®

I
3. Heat Transfer fluids

a. Terminate sales to new installations

Exports .
a. Terminate non-electrical PCB sales
b. Terminate unapproved dielectric sales

. c. Terminate all dielectric sales

12/31/n

7/1

Legal counsel advises hold- 
• harmless letter probably not

7/31 enforceable In Japan.

3/31 Proposed exception:

1/31 1/31
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