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MONSANTO COMPANY
Monsanto, Illinois
SAFETY REVIEW COMMITTEE
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March 10 1965

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

H, C Carder - WGK H. Lr&ebbaprd - Org. Res,
Process Holders .
Tentative Amendment No, "A"
Title:

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

Objective:

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

Present Practice:

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

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

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

Proposed Procedure:

Run the two stills in series. Continuously feed the No,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.] receive:
and the high boilers from the boil-down will be isolated in a storage tank, if possible.
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Tentative Amendment '""A'" - 2 - March 10, 1965

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

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

Justification:

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

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

1, Removing an unstable low-boil fraction

2, Preventing entrainment

3. Preventing contamination by high-boilers or 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 b approximate
laboratory conditions.
Comments:
The production rate will be limiited by maximum vapor and heat loads that can be
sustained in the entrainment and coandenser systems on N©, Z still, In the past
55,0004 /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 R M adlid=
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Tentative Amendment ""A"

Approvals:

\%’. E. Heisler
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D. E, Harris
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ﬁ. A. Mullendore

-3 - March 10, 1965
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MONSANTO COMPANY
Monsanto, lllinois

July 12, 1965

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

Process Holders

Tentative Amendment No, '"B"

TITLE:

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

OBJECTIVE.:

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

PRESENT PRACTICE:

The Dept, 246 Chlorinators are batch charged with biphenyl (Bi®), The

Bi® is then chlorinated by continuously feeding '"Snift' gas to the chlor-
inator mass until the desired specific gravity is reached, The "Snift"
Gas is 2 mixture of Cl, (from DeNora & Hooker Cells) H,, N,;, O,, CO,
and trace amounts of organic impurities, The Cl, concentration is in
the range of 75 ~ 95 mole % and varies with operations in the Cl; depart-
ments,

PROPOSED PRACTICE (Two Plant Tests, 1242 Aroclor)

l.

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

A plant chlorination test will be run using revaporized Cl; diluted

to 25 mole % with dry air as Cl; feed stock, This test will be

limited to 2 chlorinators due to dry air capacity, making a total of

5 < 6 chlorinator batches and processing through the remainder of

the systermn as normal, Necessary samples and measurements will.
be taken to determine effect of dilute and impurity free Cl; on Aro-
clor stability, This material will be segregated from normal electri-
cal grade 1242 Aroclor, It will be used for non-electrical 1242 if it

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

JUSTIFICATION:

Foreign 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
32,0004/day for a durationof 1 = 1 1/2 days, For the dilute Cl, test the
rate will be limited to about 11, 000#/day for a duration of 3 days,

SAFETY:

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

Prepared by:

DR M dlbl=

D, R. Middleton

APPROVALS:

W 9fcher
' . E, Heisler

L& Maiis 7-/6-6.5 //%a_d;p-ﬂ,r
.71, Kubbard '

D. E, Harris

JJA "Wdﬂwc]m 7//’/45 SAFETY REVIEW COMMITTE:

, Mullendore »
\ . .
//éjﬁ / 7—.&» -¢.”
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MONSANTO COMPANY

Monsanto, Illinois

Messrs:
P, E. Heisler - WGK
H. C. Carder - WGK
Process Holders

September 1, 1965

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

Tentative Amendment No, C

TITLE:

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

OBJECTIVE:

Run plant test using chlorinator without catalyst basket,

PRESENT PRACTICE:

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

PROPOSED PROCESS (1242 and 1260 Aroclor)

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

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

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

JUSTIFICATION:

During operation the catalyst becomes plugged with tare 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 chlorinator circulation and
probably leads to hot spots in the chlorinator, There is a problem of cross
contamination from batch to batch with the bed, which results in an excessive
amount of overchlorinated products,

COMPANY  TRan 009198
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Tentative Amendment C - 2 -

JUSTIFICATION: (Cont'd,)

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

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

SUPPORTING DATA:

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

SAFETY:
No increase in safety hazards is anticipated,

QUALITY:
Work is in progress to improve aroclor quality (stability), It is anticipated
that the removal of the basket will not harm quality but, if anything, will

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

DURATION OF TEST

Three to five 1242 and three to five 1260 batches will be made without the
catalyst bed, If this material is equivalent to normal production material,
according to routine analyses, the chlorinator without the catalyst bed will be
used for normal operations, and this amendment incorporated 28 a process
revision, If the test material is not equivalent to normal production the bed
will be replaced,

COMPANY |
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Tentative Amendment No, C - 3 -

COMMENTS:

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

time to run this test,

Prepared by: /4.8,
w. G. -!érampﬁ

APPROVALS:
(M 91/{&( 3
. E, Heisler Date te
; T/65 3
. E, Harris Date te
/ A%%‘l&_ ?"7'6(
{J. A, Mullendore Date
SAFETY REVIEW COMMITTEE
emec
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MONSANTO COMPANY
Monsanto, Illinois

SAFETY REVIEW COMMITTEE

bl p-z6-65

October 20, 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. "D"

Title:

Tentative Amendment No. "D" to the Standard Manufacturing Process for
Aroclor (Dept. 246, WGK) dated 7/20/6M4.

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 1lbs.
of lime (calcium hydroxide) is added to each still pot. At the end

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

Proposed Procedure:

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

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

meaterial.e/égyt progdct devihtes fr6m normil in y adv i/Way,
“it will b sofated ghd will/not be/sold aé electrlcal 2v§§§

I nical soitl s [ 4 an hibiicad .

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

Justification:

The presence of a base during distillation serves two known purposes:
It neutralizes free acid, and it reacts with the FeCls present. It
is also thought that the base can react with some unstable Aroclors,
converting them to a more stable form. Recent WGK PR%D laboratory
data indicates that distillation from KaCOs 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 K2C03 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 using KzCOgz.

Comments:

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

Prepared by:

;;. J. Luecken

APPROVALS:

f W lo/riles

E. Heisler Date

L _E My  (gL2-45
D. E, rris Date
.@ L« ,/41/// D(%zte:z;é;:

R, W, Bucknell '

[ d htedi - Mis

. A, Mullendore Date %‘L ﬁt &,«*{,’//o&/@‘/
<i:/ 404—.56¢£Zad7144(““““&*AL1'49{
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MONSANTO COMPANY
Monsanto, Illinois

December 3, 1965

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

Tentative Amendment No, "E"

TITLE

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

OBJECTIVE

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

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

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

PRESENT PRACTICE

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

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

PROPOSED PROCEDURE

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

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

COMPANY
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. PROPOSED PROCEDURE (Cont'd,)

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

JUSTIFI1CATION

From previous plant tests, the Aroclor produced in a chlorinator without
the catalyst basket was equivalent or better than normal material, By

removing the baskets, hold-up and cross-contamination are reduced,

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

ment over normal production is expected,

SAFETY

No increase in 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:

D AR MAls  wsses Q_%M@
D. R, Middleton Date arris
? T WNeelon. 7144 @w @M

. E, Heisler Qéte R. W, Bucknell

. A. Mullendore Date
SAFETY REVIEW COMMITTEE
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Monsanto, Illinois

May 10, 1965

" AMENDMENT DISPOSITION

.Tentative Amendment No.'A" to the Standard
Manufacturing Process for Aroclor(Dept.246,
WGK) dated 7/20/64. Tentative Amendment
No. A" 18 dated 3/10/65.

.TO: Messrs:

P. E. Helsler - WQGK R. W. Bucknell - Org. Res.,
Hc C' Car‘del" - WGK Hl Ln Hubbat‘d = Ot‘g. Res.
D. E. Harris - WGK J. A. Mullendore - Gen. Off.

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

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

The purpose of the amendment was to alter the present plant
distillation system and operations for the duration of & plant
test, The purpose of the plant test was to indicate equipment
needs and ability to produce improved quality (stable) Aroclor,
No improvementy 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. :
YIS
D. R. Middleton
Technical Services Dept.
vmd

#WGK TSD Report - Aroclor: Improve Electrical QGrade Quality,
91370:3198, Report No.l, dated 4/14/65.
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" peot. 246 - Process Description 1.
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., Liquld
Aroclors are produced by chlorinating biphenyl to 21, 32, 42, 48,
54, 60, and 62% chlorine content. . Chlorination above 63% ylelds a
so0lid product at normal temperatures., Liquid Aroclors are identifie:
by four digit numbers: The last two digit numbers represent the
chlorine content (percentage by weight), and the first two numbers
represent the Aroclor condition (crude or distilled). Crude Aroclor
start with the prefix 11 whereas distilled Aroclors start with the
prefix 12. For example, Aroclor 1242 is a distilled chlorinated
biphenyl containing 42% chlorine.

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

n varies 3.05—> 6.75 Cln

120°.170%¢. ‘
O o + n Clg —Y¥eCls Q -4—n HCl +
. 36,200 n
Btu.
BIPHENYL CHLORINE AROCLOR HYDROGEN
M.W., = 154 MW, =71 M.W.=(257.1- CHLORIDE

395.6) MW, = 36.5

COMPANY -
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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 most of the free hydrogen
chloride, Distillation of crude Aroclors is done under vacuum auto-
matically controlled with the controller pre-set between 30 - 50 mm Hpg.
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 v 0,2% by weight of Attapulgus earth is
added to the distilled Aroclor, The mixture is agitated and filtered to
the finished product tank, The purpose of the Attapulgus earth is to
absorb moisture and chloride ion to improve the electrical properties
of the Aroclor, During the filtration of distilled Aroclor, 2 - 16 oz,
samples of the finished product are taken to the laboratory for control
analyses, If the control analyses pass specifications, the batch is
transferred to a storage tank,

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

COMPANY
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Dept, 246 - Process Description 5.

AROCLOR

SECTION 11
FLOW SHEETS

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

2. Chlorination Reaction Step

3, Aeration and Distillation

4, Blending, Filtration and Storage,

COMPANY
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Dept, 246 - Process Description Yy,

AROCLOR

SECTION 111

PROCESS IN DETAIL

Nomenclature and Batch Data

Aroclor is a trade name used to designate chlorination products of
biphenyl, biphenyl high boilers, or a mixture of the two, The physical
properties vary from light free flowing 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 systern denote the approximate percent-
age by weight of chlorine contained in the finished product, For example,
Aroclor 1242 is a distilled chlorinated biphenyl containing 42% chlorine,

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

Type Aroclor 1242 1248 . 1254 1260 1262

Biphenyl Charge 40004 40004 4000# 4000# 40004

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

Specific Gravity 1,349-58 1,408-18 1,498-508 1,558-69 1,580-90
of Crude at 65°C at 65°C at 65°C at 90°C at 90¢C

Weight of 66704 75804 84504 9600 # 10,6004
Crude Batch .

Weight of Distilled 63304 72004 80404 9100# 98504
Batch

Tons of 100% by-product
HCl per Batch 1,24 1,43 2.217 2.47 2,70

Theoretical Molecular
Weight 257,17 292.6 326.6 369.5 395.6

COMPANY
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Dept, 246 - Process Description 5

AROCLOR

SECTION 11

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

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

in Department 246 is 20-25 psig.

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

~valves at different overflow levels, The foir overflow levels on the
measuring tank permit biphenyl charges of 1800, 2800, 3600, and 4000
pounds,

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

Chlorination is carried out in five chlorinators . Each chlorinator is
three feet in diameter by sixteen feet high, and constructed of steel,
Each chlorinator has a catalyst bed which 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 raschig rings,

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

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

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

AROCLOR

SECTION 1iI

N

PROCESS IN DETAIL

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

The purified chlorine gas is admitted to the bottom of the chlorinator
through a distributor plate (éparger) 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 tempe rature must be at least 120°C, at the beginning

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

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

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

The batches are continuously circulated at an average flow rate of 200-220
GPM from the bottom of the chlorinator, up through the air-cboled 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
gero return integrator measures the total amount of chlorine gas flow

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

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

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

TRAN 009216
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AROCLOR

SECTION III

PROCESS IN DETAIL

Aeration and Distillation

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

Crude aerated Aroclor is tmngferred from the #2 blow tank to the #1
blow tank. The #1 blow tank is used as a crude Aroclor feed tank to
the stills., Crude aerated Aroclor 1s transferred from the #1 blow
tank to vacuum stills through an automatic control valve which
maintains a constant level in the stills. Under normal conditions
the automatic feed to the stills is shut off after distilling about
75,000 pounds of Aroclor. (This is equivalent to filling 7 still
receivers).  The still is then boiled down until a temperature o
difference between the still coil inlet and outlet approaches 40 C.
At this point distillation is discontinued and all but a small heel
of the residue is drawn off to drums and discarded or sold as Montar.
The 8tl1ll is immediately recharged with crude Aroclor and 200 pounds
of lime is added directly to the still pot. Hydrated lime 1s
received in 50 pound bags. The lime neutralizes any residual HCl

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

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

Blending, Filtration, and Storage

when the still receiver 1is 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 40
pounds of attapulgus earth ls added to the distilled 1242 Aroclor,
All other Aroclors are earth-treated with 20 pounds of Attapulgus
earth. Regular Attapulgus earth is received in 50 pound bags. The
mixture 1s agitated and filtered to the finished product tank (2000
gallon capacity) through a 36 inch stainless steel Sparkler Filter.
The Attapulgus earth is roasted at 250°C. for a minimum of four hour
in a Grieve-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
jonic impurities. This improves the electrical-quality propertlies o
the Aroclor.

'COMPANY TRAN 009217
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AROCLOR

SECTION 111

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 oz, samples are taken to the laboratory for control
analyses, If the control analyses pass specifications, the batch is trans-
ferred from the product tank to a storage tank, After several batches
have accumulated in the storage tank, the contents of the tank are mixed,
and composite samples are taken for lot analyses,

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

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

‘The Aroclors from the storage tanks are drummed, “ppmped to tank cars,

" pumped to tank trucks, or transferred to Department A-246 or B-246 n":ixing

“'tanks for the production of Pyranole, Interteens, or Pydraul A-200.

Batches of Aroclor 1254-mix are mixed in the {1 blend tank, This opera-
tion consists of a mix of 10% xylene,and 90% Aroclor 1254, Xylene is
received in 55 gallon drums, The flash point of xylene is 85°F, Mixing,
sampling and drumming of 1254-mix is accomplished directly from the
blend tanks, After the blending operation, the blend tank must be cleaned,
The bottom outlet of the tank is opened and the tank ie 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 HCIl absorption unit to manufacture
Muriatic Acid in Department F-218. If Department F-218 is unable to
handle the off-gas, it may be sewered at Department 246 by passing
through a Haveg S-K drowning jet, The removal of HC] 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 thip 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, ‘

COMPANY
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AROCLOR

SECTION 1V

COMMENTS ON PROCESS

CHLORINATION STEP

A, Raw Material Yields

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

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

STANDARD CONVERSION FACTORS

AROCLOR CHLORINE BIPHENYL
#/4 Product #/4 Product

1242 . 9032 0.6180

1248 1,0323 0.5580

1254 1.6130 0,4978

1260 1,2903 0.4368

1262 1,3333 . 0.4163

1232 0,.6882 0.7216 .

1254 Xylene 1.0452 0.4480

THEORETICAL CONVERSION FACTORS

ARODCLOR CHLORINE BIPHENY L

#/# Product #/# Product
1132 - 1232 00,6400 0,6891
1142 - 1242 0.840Q 0.5919
1148 - 1248 0.9600 0,5357
1154 - 1254 1,0800 . .-.0,4754
1160 - 1260 ' 1.2000 0.4147
1162 - 1262 1,2400 0.3976
1254 - 10% Xylene 0.9720 0.4279
COMPANY
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AROCLOR

SECTION 1V

B.

COMMENTS ON PROCESS

CHLORINATION STEP

Capacity

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

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

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

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

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

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

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

Results of research work concerning catalyst and isomeric distribution

are given in Appendix N,

COMPAN
CONFIDENTY,
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AROCLOR

SECTION_1V

COMMENTS ON PROCESS

CHLORINATION STEP

Quality (Cont'd,)

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

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

AERATION AND DISTILLATION

.

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

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

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

Vacuum trouble can be traced systematically from the jets and usually
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, (Tars will carry over),
The 'tail - end' still fraction (tars) is a possible source of unstable
Aroclors,

'COMPANY
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AROCLOR

SECTION 1V
COMMENTS ON PROCESS

BLENDING AND FILTRATION

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

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

COMPANY
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AROCLOR

APPENDIX A

Item
No.,

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 Itemn Numbers is not included in this equipment
list. All equipment of Dept, 246 will have Item Nuimmbers assigned some-
time in the future. This equipment list should be expanded as additional
itern Numbers are assigned,

Equipment Equipment
Name Number Description

101

102

103

104

105

106

Biphenyl Transfer 19-0582 Taber vertical submerged cent,

Pump 66-3930 pump, size C~3, 2 1/2" inlet,
2" outlet, Connection bronze .
except shaft which is monel,
Motor is 3 HP, 1800 RPM,

Biphenyl Storage 21-2210 ~ Tank purchased from Rogers

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

Biphenyl Head 21-0767 Tank made by Graver, Dwg,
Tank 16-7225 C-799. Steel tank 4' 6" ID x
5' 6" gtr, side, dished heads,
shell 3/8", top head 3/8", and
bottom head 3/4'" with 1/2"
jacket over it and ending 9'' up on
tank side, Welded throughout,
Test of tank is 60# and jacket is
1054 hydro, pressure, Mixer is
. Mixco Model N33G75, gear driven
propeller, Motor is 440/3/60
TEFC, 1725 RPM,

Biphenyl Feed 66-7224 Durco Horiz, Cent, pump, 2"
inlet, 2' outlet, Cap. 100 GPM
Motor is 7 1/2 HP, 1760 RPM

Chlorinator #1 21-3261 Tank made by Nooter, Dwg, E-880
3' ID x 16' long with plg. head,
Shell 3/8" and head 7/16" thick,

3/16" jacket over lower half of
tank,

Chlorinator #2 21-3245 Same as Item No, 105,

COMPANY TRAN | 009223
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14,

AROCLOR
APPENDIX A EQUIPMENT LIST (Cont'd.)
Item Equipment Equipment
No, Name Number Description
107 Chlorinator 21-3251 Tank made by Leader Iron Works,
#3 Otherwise, same as Item No. 105,
108 Chiorinator 21-1283 Same as Item No. 107,
109 Chlorinator 21-1432 Same as Item No. 107
#5
110 #1 Mist 15-0581 . Tank made of carbon steel. Element
Eliminator made of carbon steel, Design pressure
go psig. and design temperature is
}OO
111 #2 Mist 15-0582 Same as Item No. 110,
Eliminator
112 #3 Mist 15-0583 Same as Item No. 110,
Eliminator
113 #U4 Mist 15-0584 Same as Item No. 110.
Eliminator
114 #5 Mist 15-0586 Same as Item No. 110.
Eliminator
115 Chlorine 21-4042 Tank made by Alpha. Carbon steel
Mist construction. Coded tank, Element 31€
Eliminator stainless steel. 15" Dia, glass fiber
inverted type. Deslgn pressure is 50
psig and design temperature is 300CF
116 Chlorine _ 38-5487 Chlorine vaporizer made by Armstrong
Vaporizer Company. 8 5/8" OD x 11' long. Carbon
steel construction. Chlorine side
designed for 250 psig. at 400C°F, Stear
side designed for 100 psig at 400CF.
120 Knockout Steel vertical 60 gal. tank.
121 Chlorinator 19-4305 Durco Mark 11 horiz. cent., pump., 1lnlet
#1 Pump 66-8109 is 3" and outlet is 2", ductile iron,

with Durametallic seal and Manzel
lubricator. Rate is 200 GPM at ¢5'
static head Sp. Gr. of 1.5, Motor is
10 HP, 1800 RPM.

COMPANY TRAN 009226
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~(Cont'd.)

AROCILOR
APPENDIX A EQUIPMENT LIST
Item  Equipment Equipment
No, Name Number
122 Chlorinator 19-4306
#2 Pump 66-8110
123 Chlorinator 19-430T7
#3 Pump 66-8111
124 Chlorinator 19-4308
#4 Pump 66-8112
125 Chlorinator 69-3892
#5 Pump 66-6509
126 Blow Tank 21-2086
#e
127 Blow Tank 66-2956
#2 Pump 69-0577
128 Air Dryer 14-0104
129 Blow Tank 19-0629
#1 Pump 66-9080
130 Still #1 20-0043
131 Purnace #1 27-0045
132 Still #1 19-0594
Pump 66-4891
COMPANY
CONFIDENTIAL

Description

Same as Item No. 121.
Same as Item No, 121,
Same as Item No, 121,
Same as Item No.l121l.

Tank made by Graver. Dwg. E-863. 7' Di:
x 7' str, sides, dished heads 1/2",
Shell 3/8", 5 turn coil of 2" pipe sup-
ported on brackets welded.

Taber horiz. cent. pump. Type L-2,
28" x 2", Semi-steel with monel shaft
and water Jjacketed stuffing box. At
20' static heag, rate is 80 GPM, 1.
Sp. Gr, at 500F., Motor is 3> HP, 1300

Anders Lykens Corp. Alr dehydrator.
Two code welded tanks filled with 55 Ix
activated alumina. Dwg. #0456,

Same as Item No. 127.

Vacuum s8till purchased from Graver.
Dwg. C-809. Size 6' Dia. x 5'6" 1g.
on str, side, #" shell, dished head
5/8". 60# hydro. pressure test.

Steel heater furnace. Steel shell 3/1t
x 3'9" Dia, x 4' 104" 1g. lined with
insulating fire brick. One coil 2" xH:
pipe, 12 turns formed into a 2' Dia
coéé6with spare blocks and legs. Dwg.
E- )

Taber vert. sub, cent. pump. type L-2.
Casing, yoke, and impeller made of
steel., 2" inlet and 2" outlet. Length
7' 9", Capacity is 75 GPM., static hea
15!, Sp. Or. 1,8 at 7TOOPF., Motor 1s 5
HP., 1750 RPM.

TRAN 009225
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AROCLOR

APPENDIX A

Item Equipment

No, Name

133 Still #2

134 Furnace #2

135 Still #2

Pump

136 Condenser #1

137 Condenser #2

138 Receiver Tank #1

139 Receiver Tank #2

140 Receiver Pump #1
. 141 Receiver Pump #2

16.

EQUIPMENT LIST (Cont'd,)

Equipment
Number

20-0062

20-0066

66-1759
69-1277

38-0770

38-1378
21-07171

21-1377

66-9067
69-0565

66-56170
69-1258

Description

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

Same as Item No, 131,

Taber vertical sub, cent, pump, Type
CL-4, 21/2 %X 2", size 384, Pump
is dynamo steel, Capacity is 75 GPM
at 25' static head, Sp, Gr, 1.8, Motor
is 71/2 HP, 1750 RPM,

Heat exchanger made by Nooter, Dwyg,
B-651, 12" DIA 5'long having nineteen
2" O,D. 1l ga, monel tubes, monel
tube sheets, monel reducer, and carbon
steel jacket and back up rings on flanges,

Same as Item No, 136,

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

5t 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. 604 hydro, pressure
test on tank and 300§ on coil,

Tank made by Nooter, Dwg, C-795,
Same as Item No, 138,

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

Same a8 Itern No, 140,

'COMPANY
CONFIDENTIAL
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AROCLOR

APPENDIX A

Item Equipment Equipment

No. Name Number

142 Blend Tank 21-0779

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

144 Blend Tank 19-175
Pump 66-371

145 36" Sparkler 15-0238
Fllter

146 Finished 21-0780
Product
Tank #1

147 Finished 21-1400
Product
Tank #2.

148 Storage 21-0768
Tank #3

149 Storage 19-0885
Transfer 66-0853
Pump #3>

150 Storage 21-0769
Tank %H

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

COMPANY
CONFIDENTIAL

Description

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

Same as Item No. 142,

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

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

30 psi.

Filtrate receiver tank.

Dwg. E-862.
Same as Item No. 142,

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

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

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

Same as Item No., 148,

Taber Vert. Sub, Pump. Type L-2. 23"
2". Length 11'6", Cap 50 GPM at 40
static head. Motor is 3 HP, 1800 RPM

TRAN 009227
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Dept. 246 - Process Description

18.

(Cont'a.)

AROCLOR

APPENDIX A EQUIPMENT LIST

Item Equipment Equipment |

No, Name Number
21-1310

152 Storage
Tank %5

153 Storage

Transfer
Pump #5
154 Storage 21-3526
Tank
155 Storage 19-3172
Transfer 66-2651
Pump #8
156 Storage 21-2404
Tank
157 Storage 19=-2077
Transfer 66-1691
Pump #7
158  Scales 24 -0246
24-0187
167 Blow Tank 21-0750
#1
169 Surge Tank 22-0751
170 City water 69-1083
Pump #1 66-3365
171 City Water 69-2078
Pump #2 66-1796
180 Exhaust 11-0265
.  Blower
COMPANY
CONFIDENTIAL

Description

Tank made by Leader Iron Works. Dwg.
c-609, 10' OD x 20' Long on str, she
Same as Item No. 148 for other
characteristics,

i?$ﬁ as Item No. 151, except length 1

Alpha tank 12'6" Dia. x 22' high.
20,000 gallon storage capacity.
Aluminum constructed Dwg. TS-D-3011.

Durco pump, model WH2 Alloy constr. 2
x 14", 8" impeller. Cap. 160 GPM at
55' head. Motor is 7% HP, 1740 RPM.

Slpha tank, 13' 0.D., x 20' high.
Vertical tank, constructed of 3/8" mi
steel. Capaclty is 20,000 gallons.

Pump made by Blackmer. Monel shaft,
24" x 24", Cap. 90 GPM, 15' head.
Motor is 3> HP, 1750 RPM.

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

Tank.made by graver. Dwg. E-863, g'
Dia., x 7' str. side, dished heads 3",
shell 3/8". 5 turn coil of 2" xHY pipe

Cyclone collector made by Graver. Dwg.
B-695. 48" pia., x 27" on str. side, 5’
6" long and tangential inlet near top
of side. /16" steel throughout of
welded construction,

Taber Horiz. pump, Model CB5, 3" x 2
9" impeller. Cap. 180 GPM, 50' head.
Motor is 74 HP, 1800 RPM.

Same as Item No. 170

Made by American Blower Co. Type U50E

Capacity is 6408 SCFM at 1310 RPM. Dw;
E-10699. Motor is 15 HP.

TRAN 009228

WATER_PCB-SD0000023630



i

Dept . 246 - Process Description

AROCLOR
APPENDIX A
Item Equipment
No, Name
185 Coke
Scrubber
#1
186 Coke
Scrubber #2
200 Cyclone
Separator
- 201 Air-cooled
Heat
Exchanger
#5
203 Steam Vacuum
Jet #1
204 Steam Vacuum
Jet #2
205 Steam Vacuum
Jet #3
206 off-gas
Drowning
Jet
207 Drying Oven
210 Air-cooled
Heat Ex-
changer #l
211 Air-cooled
. Heat Ex-
changer #2
212 Air-cooled
Heat Ex-
changer #3
213 Air-cooled
Heat Ex-
changer #4

EQUIPMENT LIST

19.

(Cont'd.)

Equipment
Number

21-0756

21-1396

21-1413

38-5328

35-3523
35-1686

35=3533

35-4756
14-0138

38-5564
268313

28
28-35%

2283

Description

Scrubber liquor tank made by Graver.
Dwg. C-800, 4'6" Dia, x 5'6" on Str.
Side. Coll 3 turns of 14" xHY pipe.

Same as Item No. 185,

Separator made by Heintz Steel. 3' Id
6' high tangential separator with
integral vapor pipe complete.

Air-cooled heat exchanger made by
Disler. Cooling capacity is 1,200,00(
Btu/hr. Steel construction except for
aluminum fins. Fan motor is 2 HP,
1150 RPM.

#2 % Worthington 3<stage vacuum Jet.

Same as Item No, 203.

3-stage porcelain Kubatil 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.

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

Grieve Hendry drying oven, 440 V., 3

phase, 60 cycle, manual reset temp.
controller range 0O-400°C, A
Same as Item No, 201, e é
z Z
<
Same as Item No. 201, gé EE
(1
Q=
. ONS)
Same as Item No. 201. Q
Same as Item No., 201.
TRAN 009229
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Dept., 246 - Process Description 20.

AROCLOR
APPENDIX A EQUIPMENT LIST (Cont'd.)
Item Equipment Equipment o
No. Name - Number Description
None Chlorine Pressure 29-1547 Made by Taylor Instrument Co.
Recorder Pressure Recorder with 2 pens.
Cat. No. X176Jr235.
Range 0-100
None #5 Chlorinator 29-2019 Made by Taylor Instrument Co.
Flow Recorder Flow Recorder - Controller.
Cat. No. 137RF135. . 12" chart,
0 to 10 Sq. root chart.
None Water Meter 29-2486 Made by Worthington Corporatio
< 3" model IH turbine type water
meter. _
None #1 Std41l Tempera- 29-3885 Made by leeds & Northrup Co.
ture Recorder Temperature Rgoorder.
Range O -~ 400%C.
None #1 Still Absolute 20-1170 Made by Taylor Instrument Co.
Pressure Controller Absolute pressure
Recorder - Controller.
None 200# Steam Flow 29-0835 Made by Bailey Meter Company.
Recorder Flow ,Recorder,
None #2 St1ll1 Absolute  29-3353 Made by Taylor Instrument Co.
Pressure Controller , Absolute Pressure Recorder -
Controller.
None #2 st11l 29-0244 . Made by Leeds & Northrup Co.
: Temperature Recorder - 6 point Temperature Recorder.
None #2 St111 Level 29-1463 Made by Taylor Instrument Co.
Controller Liquid Level
S Recorder - Controller.
None Chlorinator 29-0288 Made by Leeds & Northrup Co.
Temperature Recorder 12 point Temperature Recorder
None #1 Blow Tank 29-2916 Made by Taylor Instrument Co.
Temperature Recorder Temperature Recorder Controlle

Adjusts 200# steam to #1 Blow
Tank Cat. 6 RMU43185-12,

COMPANY
CONFIDENTIAL |

TRAN 009230
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Dept . 246 - Process Description

AROCLOR

APPENDIX A

Item Equipment

No. Name

None 80# Steam
Flow Recorder

None 200# Steam

Flow Recorder

2l.

EQUIPMENT LIST (Cont'd.)

Equipmenb -

Number Description

29-5452 Made by Foxboro Company. Type
T37, recording flow meter with
integrator and indicator.
Meter bOdi 316 §.S. Integrator
for B80#, 400°F. Steam.

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

GONFIDENTIAL

TRAN 009231
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Dept . 246 - Process Description
AROCLOR

APPENDIX B
SPECIFICATIONS

ee.

The folliwing 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 . . . . « v ¢+ « ¢« « « .+« « . Biphenyl

33%00 .+ + + + 4 4« 4+ ¢ ¢ « +« o« » » Ferric Chloride
38800 . e e e e e . Lime

18400 . . . . . + + . . « « « . . Attapulgus Earth
81059 . . e e e e e e . Chlorine

43099 &« 4 4« o 4 4 + e s+ « + +» o Nitrogen

The rollowing is & 1list of the finlshed products manufactured in
department 2%6. Specification sneets are included where they exist.

Product Code Product

MCS 295
Aroclor 1254-10% Xylene
Aroclor 1232

81101 (Electrical & Non-Electrical) Aroclor 1242

81102 (Electrical & Non-Electrical) Aroclor 1248

81103 (Electrical & Non-Electrical) Aroclor 1254

81105 (Electrical & Non-Electrical) Aroclor 1260

81107 Aroclor 1262 -
81101-81102 (Mix) 1242 - 1248 Mix
82868 Mont&rs 1,2,3 and 4.
CONPINY
FIDENTIAL

TRAN 009232
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HMONSANTO CHEMICAL COMPANY

OROANIC CHEMICALS DIVIBION

WO W RATER LA

SPECIFICATION

MATERIAL CODE

82601
USING DEPTS, |
BUPPLIER VIlseued 6/9/61 |
ANNISTON PLANT B§Géxrummr1ch.P1ant |

MATERIAL

DIPHENYL (BIPHENYL)

CHEMICAL PORMULA

(O~

MOL WY, 15’4 . 20

):7575!;8' SPECS OF

BAMPLE FOR ANALYSIS

2 x 16

0z. W.M.Bottles

UNRESTRICTED INFORMATION
Routine Tests

Progsrtz

Appeafance
and Color

Crystallizing Polnt
GENERAL INFORMATICON
Distillation Range:
First Drop to

Dry Po;nt

Specification Method Number
Light Yellow Cryst.

Solid 10,252
68.7°C, min. 10,298

2.5°C, max. 10,299

Must ineclude 258°C
within Range

This specification is the property of Monsanto Chemical Company and

is for internal use only.

COMPANY
CONFIDENTIAL

TRAN 009233
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MONSANTO CHEMICAL COMPANY | "RoPucY cooe J""" on Jos Tssuea DEC 23 1083
OROGANIC CHEMICALE DIVISION 81059 2}2 -
W. G. Keummrich plant | g- G Pgﬁyrﬁgﬁ Péant
K . r an y - . D. <
FINISHED PRODUCT  |ircwsacernal g
SPECIFICATION
PRODUCT (Trade Name) IYPE R,[\\/\/ )‘. AT o ;;.\‘_
nift
oSy s A S0LLS Gan) Date AppioscyDEC. 23 1963
THEMICAL PORMUL A For Deptﬁiﬂibﬂﬁ,d(‘_
Mixture
HOL WY,
GUPERBEDES SPECS OF BAMPLE FOR ANALYBIS
New 100 c.c, @as Burette

UNCLASSIﬁIED INFORMATION
General Tests (made only o

Property
Chlorine (Cla)

oxygen (0z)

Carbon Dioxide (COz)
Carbon Monoxide (CO)
Hydrogen .(Hz)

Inert Gases (By difference

Moisture Hgoz
@ Std. Conditions

Direct pipeline transfers

233, 236, 237, 246

n request)

Typical Analyses

86% By Volume
3¢ " ]

1.5¢ " "

0. 1% " n

1.0% " "
) 8.4% 1t "

2.4 ¥A10~5%23,/ft'3

vera

to using Depts.

Me thod -Number

This specification is for internal use at WGK Plant only.

COMPANY

CONFIDENTIAL

TRAN 009234

'.. ' % 94 'uuv. 12/98)
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MATERIAL CODE
MONSANTO CHEMICAL CORPARY. %8800 Issued_ 6/20/63 _
CREARIC € NEMIC ALS DIVIBIE. Ustes DEPYS. W, G, Krummrich Plant
v &.}As\s’ﬂ%‘iﬂ;?r‘“ 222, 246 By__ M. D. Dealy
R
SPECIFICATION pureLe
MATERIAL
a
cHEMIC AL FOARULA .
Ca (OH). '
HOL WY,
OUPEBROEDES 0PECS OF SANMPLE FOR ANALYSIS |
___6/5/57 _ 1 x 16 0z, W, M. Bottls

UNCLASSIFIED INFORMATION

General Tests (made only on request)

Property T Specification
Appearance Fine white or slight

gray powder, free fr
lumps or gritty mate

Method Number

ly 10,188
om
rial

Assay (Ca(OH)e) . - 92.00%, min. 10,191
Carbonates as (CacOp) ~  ~3.00%, max, 10,193
Magnesium | o 0.50%, max., 10,192
Bulfates (as 50) | 0,30%, max, 10,189
o SOMPANY
ONFIDENTIAL TRAN 009235
7 10 86 (REY, 18786} - . ‘
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W. G, Krummrich Plant jwATERIAL CoOE
MONSANT O CHEMIGAL COMPARY 33500
ORDANIC CHEMIC ALE DIVIBION USIRG DEPYTE,
RAW MATERIAL mfja
SPECIFICATION qued 11/15/62
MATERIAL v B . Kr ich Plant
Ferric Chloride Anhydrjde ) y
CHEMICAL FORMULA
Fe Clja
woL wr, 162,21
BUPERDEDES BPECS OF BAMPLE FOR ANALYSIE
2/26/57 1 x 8 oz. W. M. Bottle

UNRESTRICTED INFORMATION

Gencral Tests (made only on request)

Property Specification J.F.Q. Method No.
Appearance Black powder or 16-A
granules
Assay 97.0%, min, 22-570
Sulfates 0.05%, max. 120-570
Ferrous Salts Trace, max. '8-570—1
Soluhility: = ‘ . 1172-1
10:10 of Water Complete to
slightly turbid,
max.
10:10 of Formula 30 Complete to
alcohol slightly turbid,
max.,

COMPANY
CONFIDENTIAL

TRAN 009236

c:j IN 68 (RE V. 18/00)
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UondlirSABEEATRIR " | i s

oRreatat nmncnu BIVISION venes barYe. R 1

RAW MATERIAL 246 :
SPECIFICATION Barada and Page, Ing, |’ Issued 11/15/62

MATERIAL ‘ » o 1 We G. Krummrich

_Attapulpus Earth 200/UP - LYM mm%
CHEMICAL PORMULA . B-y /

MOL WY, o - ' ‘ . A

SUPEROEDES SPECE OF . |sampLe Poa anaLven

s/r/se - 1""2 16 oz, W. M. Bottlen . i

oy

UNRESTRICTED 'INFORMATION

‘Bog\:‘ine Tests - o , : . V
Property . . . A sEcitaéi;tio'ri : Method Number
volatdide Matter (at 950 C) ' 6—8¢. : "..'".“‘ -
Wesnmests N L
Throvgh USS 325 . . »9Q¢.'.:px,n..' BRI Ao

. This material 48 not aooepted without the uupplier's analyeis of the
above propertiee. ' _ _

'fi'édMPANY‘  ' :2.. i
CQNFIDE‘NTlAJL\‘ S 'g

oo o S e TRAN 009237 , i

: — : w— —

50 88 (REV. @/B8) . ' : ' '
(™) | \ | St
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MONSANTO CHEMICAL COMPANRY

PRODUCT CODE

DEPY. OR JOB

Issued APR 7 1964
19

an
=

OROANIC CHEMICALD DIVISION 81115 2246
W. . Krummrich Plan}p”™® W.
t 1 ) 03 . ‘
FINISHED PRODUCT  [mrasreernal J.E.Q BY
SPECIFICATION ,
PRODUCY (Trade Name) TYPE
Aroclor 1232 (MCS = 236)

PR

ODUCY (Chemlicel Name)

TYPE

32% Chlorinated Biphenyl

CH

40

EMICAL PORMULA

L wY,

BUPERSEDES SPECS OF

New

SAMPLE FOR ANALYSIS

2 X

16 oz. W, M, Bottles

3

-~ Routine Tests

Appesarance
Sp. Gr. 825/15,5°C
Acid Number

Color, APHA

H20

Qeneral Tests

Chlorine

Specification

Clear Liquid

1.266 - 1,276

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

35 ppm,., max,

31.5 - 32.5%

This specification is for internal use only.

7w ve trEY. 12780)

COMPANY
CONFIDENTJAL

Method No,

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

TRAN 009238

— e
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MONSANTO CHEMICAL COMPANY | TRoPUCT codE l"‘gz or Phniston

OROANIC CHEMICALS DIVIBION 246 - WGK Issued 1/24/62
ANNISTON AND KRUEM%AFH vee W.G.Krummrich Plant

FINISHED PRODU SALES by E,0, Martin

BPALES CODE
SPECIFICATION ) 040-130=01/23/16-03/ |
PRODUCT (Trede Name) TYPE
__AROCLOR 1142 ___CRUDE COMMERCTAL
PRODUCT (Chamioal Name) TYPE
CHEMICAL FORMULA
MIXTURE

0L WY, o oe
BUPERBEDES EPECH OF BAMPLE PFOR ANALYDID .

3 /28/58 1 Qt, Bottle Annimton;2x16 nz. W. M. Bottle WOK
UNRESTRICTED INFORMATION
Routine Tests
Property Specification Method Number

Anniston WaK
Appearance and Color Brown to black - = e = 10,084
oily liquid

Specific Gravity 25°/15.5°C 1.384 - 1,304 14-49.54 10,114
Acid Number (mg. KOH/g.) 0.7, max. 14-46-54 11,532

RESTRICTED INFORMATION

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

COMPANY
CONFIDENTIAL

TRAN 009239
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MONSANTO CHEMICAL COMPANY

BRI

PErPZND Whk
27L ANN.

OROANIC CHEMICALS DIVIBION

KRUMMRICH and ANNISTON vee
FINISHED PRODUCT

fales

SALES CODE

SPECIFICATION

1040-240-04/11/16-03/09

PRODUCY (Tvade Namne,

) .
AROCLOR 1242 ELECTRICAL GRADE (

TYPE

PYRANOL 1499)

Issued 4/13/62
W.G.Krummrich Plant

By_0 0. Iy e A

‘PRODUCY (Chemloal Name)

CNE—\{!CAL FORMULA

Mixture

MOL WT, ==

YYPE

BUPERSEDESD SPECS OF

4/17/61 3 x

SAMPLE FOR ANALYDI®

5 pt. Amber Bottles

UNRESTRICTED INFORMATION

Routine Tests

Property
Property
Color (APHA)
Condition
Sp. Gr. @ 25/15.5°C
Acidity (mg. XOH/g.)
Moisture (Hz20)
Refractive Index @ 25°C
Inorganic (Free) Chlorides
Pour Point
Dielectric Constant
(1000 cycles @ 100°C)
Resistivity
(500 VDC @ 1oo°g 0.1" GAP)
As OHM-CM x 10
Hydrolysis Stability Test
(As Chlorides)
Monsanto Stability Test
(As Chlorides)
Distillation Range
(ASTM D-20, Corrected)
10% Distilled by wt,
90% Distilled by wt,

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 (%)

Specification WaK
50, max, 10,084
Clear 10,084
1,381-1.392 10,114
0.010, max. 10,087
35 ppm., max. 10,620
1.6240-1.6260 10,125
0.05 ppm., max. T-20092
-14°C or Lower 10,115
4,70-4.90 11,608
500, min, 11,667
1.0 ppm., max. T-2087
0.4 ppm., max. 11,503
10,117
>25°C, min,
360°C, max.
None 12,169
35 KV, min, 11,605
328-392 10,123
None 10,123
82-92 10,086
COMPANY "%

Method Numb

0.0 CONFIDENTIAL

(over)

043
14-28-54
14-28-54
14-4-52
14-55-57

TRAN 009240

= 2L s e em by ae e T

I l!N 4 (REV. 12/88)
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A.C. Color (APHA) 60, max. 10,084 144454

A.C, Condition Clear 10,084 G-1
A.C. Acidity (mg. KOH/g.) 0.010, max. 10,087 14-42-5Y
A.C. Inorganic(Free)Chlorides 0.05 ppm., max. T-2092 014

GENERAL INFORMATION
Specific Heat @ 25°C 0.30

Coefficient of Expansion 0.00068 cc/°c
(25-65°C)
Fixed Chlorine 42.5=43,5%

SPECIAL CUSTOMER REQUIREMENT

General Electric

Hydrolysis Stability Test 0.5 ppm., max., T-2087 010
(A8 Chlorides)
Thermal Chemical Chlorides . 0.75 ppm., max. 12,722
COMPANY
CONFIDENTIAL

TRAN 009241
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MONSANTO CHEMICAL COMPANY  |"Roover cooe OEPY. on Joe
ORGANIC CHEMICALS DIVISION 81102 - 82641 |WGK 246-Ann.27 SssgedR_—erPummUL l 5139_6_ 4,_ —
. ° ric an
Krummrich and Anniston |"**
Sales B I)
FINISHED PRODUCT  lbrmressioos AL 7”&ﬂ
SPECIFICATION 1040-260-04/11/16-03/09
FRODUCY (Traede Namo) L TVPE
__Aroclor 1248 _ _ Non-Electrical @rade
PRODUCT (Chvemloa! Neme) ) TVPHE
CHEMICAL PORMULA
Mixture
“;_!. L A S
;U'IRIID(I ePECE OF BAMPLE FOR ANALYSLS .
54-61 3 x 16 oz. W. M, Bottles

UNRESTRICTED INFORMATION

Routine Tests Specification B2 Methodﬂ'%%%gig2
Appearance Colorless to light 10084 a-1
yellow-green liquid

Condition Clear 10084 0-1
color, APHA 100 max, 10084 046

Sp. Or. @65/15,5°C 1,405 - 1,415 10114 052
Acidity (mg. KOH/g.) 0.010, max, 10087 050
Moisture (H»0) (ppm.) 50, max. 10620 o47
Viscosity @130°F (SUS) ’ ™ - 80 10086 0lg
Ceneral Tests ” |
Flash Point (°F) 370, min, 10123 14-28-54

COMPANY
CONFIDENTIAL

TRAN 009242
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e

BONSANTO CHEMICAL COMPANY | ™ooveT cooe our @6 90GK o
©86 AMC CHEM CALS OIVISION 81102 | 27 Ann, ‘Ilaued 1/10/64
e les : ’\,’)
. 18ton xr Fig;fﬁf ad
OHNISHg% %Tt‘)l;u u?i coos
SPECIFICATION 1040-260- M/11/16-03/09
i —y ~—g Ve

Aroclor 1248 Electrical grade (Pyranol 1498) ‘
TPRODUCT (T hoad [Baaro) 5 YYPR Corrected 2-16-64

L0EUECAL PORULA

Mixture

QB0 Y.
BUPERSEDEE OPECO OF SAMPLE POR AMALYEIS
2-12-60 3 x 5 pt. Amber Bottles
UNRESTRICTED INFORMATION : |
- S : Method No's
Routine Tests - 8pecification WaK Annisto
golggéihPHA 58, max. 10, ggu 1444 .5
on on Clear ’ 10,084 g-1
$p. ar. €65/15.5°C 1.405 - 1.815 10,114 14-49-5
:cidity (mg. KOH/gm ) o 010, max, 10,087 14-42- -5
oisture gm max. 10, 1620 14- 53 5
Refractive Index 825°C 1 62 5 - 1,6305 10,125 14-34-5
Inorganics (FPree) Chlorides 0.05 ppm., max. : T- 2092 014 -
( Pour Point 0 c, max. 10,115 14-27-%§
Dielectric Constant 4.5 - 4.7 1, 1608 14-36-5
(1030 :zclea €100°C) : ¢
‘Resistiv 500, min. 11,607 14-35-%
(500 VDC €100°C 0.1" GAP) 1007 24355
as OHM-CM x 109
Hydrolysis Stability Test 1,0 ppm., max., T-2087 010
(as Chlorides) :
Monsanto Stability Test 0.5 ppm., max. "11,503 14-61-5"
(as Chlorides) -
;Distillation Range ' 10,117 14-31-54
(ASTM D-20, Corrected) "
10% Distilled by Wt. 345°C, min,
90% Distilled by Wt. 385°C, max,
‘Geleral Tests (made only on request)
‘Sulfates None 12,169 - - -
Dielectrio 8trength 825°C 35 KV, min. 1) 605 o043
Fire Point None to boiling point 10,123 14-28-54
Viscosity 054 h'c (sus) ™ - 80 10,086 14-4-52
Corrosion Te ‘ 10,126 14-55-57
(61hr: @2%01g)w1th bright
aluminum fo
Change in wt. of Al (%) 0.0 (:C)hﬂF’/\hJ\’
‘ CONFIDENTIAL

(over) TRAN 009243

7 we ve muv. t2s0e)
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A. C. Color, APHA

A. C. Condltion
A. C. Acidity (
A. C. Inorganic

GENERAL INFORMA

m??r

TION

KOH/g.
ee). Chlorides

Specific Heat @
Fixed Chlorine

25°C

10,084 14-44 .54

60, max.
Clear 10, ’ 084 G-1
0.010, max. . 10, 087 14-42. 54
0,05 ppm., max. 10,118 010
0.27
“7'5 - us-s%
COMPANY
CONFIDENTIAL

TRAN 009244
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MONSANTO CHEMICAL COMPANY | "RooveT €00 OEPY. OR J08
ORGANMIC CHERICALS DIVIgION 81103 = 8261; WGK-Q”S-AHH.Q'] Issued JUL l 5 1964
Krummrich and Anniston [ ¥ G.\ggumm?igp Plapt
Sales B
FINISHED PRODUCTY SALES CODE . D 2 !
SPECIFICATION 1040-280-04/11/16-03/09
PRODUCY (Tvade Nemo) : TYPE
__Aroclor 1254 _ Non-Electrical @rade
PRODUEY (Chemiocal Namne) Tvew
CHEMICAL PORMULA
Mixture
MO WY, e SR _
SUPEZREEDES SPECE OF Iuwu FOR ANAL Y88 T
—5-4-61 3 x 16 oz, W, M. Bottles
UNRESTRICTED INFORMATION
_ Wax Anniston
Routine Tests Specification " Method No.
Color, APHA 100, max. 1008% 046
Sp. Gr. 865/15.5°C 1.495 - 1,505 10114 052
Acidity (mg. KOH/g.) 0.010, max. 10087 050 .
Moisture (H»0) (ppm.) 50, max. 10620 o047
General Tests
Flash Point None 10123 14-28-54
Viscosity @210°F (SuUS) hy-u8 . 10086 okg
CONFIDENTIAL

TRAN 009245
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B

BONSANTO CHEMICAL COMPARY ¥ hox | BReSk

SRS ANIC CHIDECALD BIVISIOH

and STON [ '
NRU"?%&?LED PR 5cr : . Bales
BALES CODE ]
SPECIFICATION 1040-280-04/11/16-03/09

TROUT Tk By ol
"A‘%&wn ﬁgﬁ BLECTRICAL GRADE (mwo'x, 1476)

PRODUCY (Chamlesl Nama) T YYPR

Cr CHEMICAL PORBULA

Issued 4/13/62

W. G. Krummrich Plant
By E. O. Martin

HMixture
[ .19 “' @ o
SUPERBEDES €8 oF SAPLE PR ARALYES
10/

10/61 3 x 5 pt. Amber BQtth!
UNRESTRICTED INFORMATION v
Routine Tests .

- -~

_‘héfhbd‘lumber

Property Specification WoK ANNISTON
Color, APHA 50, max. 10,084 1444 .54
Condition Clear - - 10,084 ¢-1
8p. Gr. @ 65/15.5°C 1.495-1.505 10,114 14-49-54
Aoddity (mg. §on/gm.) 0.010, max. 10,087 145254
Moisture (HgO) 35 ppm, max. 10,620 1h.53.5Y
Refractive Index @ 25°C 1,6370-1.63%90 10,125 14-3h.5)
Inorganic (Free) Chlorides 0.05 ppm., max, T-5092 014
Pour Point T-12°C - 10,11 18-27-54
Dielectric Constant §,15-4,35 11,60 1436-54

(1000 oycles @ 100°C) S
Repistivit 500, min. 11,607 14.35.57

(500 vbC 1oo°§ 0.1" GAP) '

as OHM-CM x 10 T '
Hydrolysis Stability Test 1,0 ppm., max. T-2087 010

(As Chlorides) -
Monsanto Stability Test 0.5 ppm.;, max. 11,503 14-61-5T7

(As Chlorides) ,
Distillation Range 10,117 143154

STM D-20, Corrected) T

'a0% Distilled by Wt. 366-3T8°C

50% Distilled by Wt. 271=383°C

90% Distilled by Wt. 379-394°C

k . .
GENERAL TEST8 (Made only on request)

b" .
Sulfates : : Mone 12,169 o~
Dislectrio Strength @ 25°C 35 KV, min, 11,605 o3
FIash Point Hone 10,123 14-28-5A4
Pire Point Hone 10,123 15.38,54
Visocosity @ 210°F (8US) 4.8 .10,086 14-4-52
Corrosion Test . 10,126 145557

( hrs @ 210°C with bright : .
cﬁzlumirimn gulf 1 (%) 0.0

n n wte of A °

g g° . TRAN 009246

i (Over)
D . e COMPANY

CONFIDENTIAL
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Con (R}

A.C. Color, APHA

A.C. Condition

A.C. Acldity (mg. x? H/g.)
A.C. Inorganic (Free)Chlorides

EXTERNAL SPECIFICATION
Cornell - Dubilier
Resistivity
(500 VDC @ 100°C 0.1" QAP
as OHM-CM x 109)
QENERAL INPORMATION
Speoifioc Heat @ 25°C
COerriciont of Expanuion

(25-65°C)
Pixed Chlorine

ERE S

60, max,

14-44.58Y

Clear o 10,084 g-1
0.010,; “#ax, 10,08 14-42-54
0.05 ppm., max, 10,11 010
1506, min, 11,607 14-35.54
o. T -
0. ooo§§ go/’
54.5-55,5¢

COMPANY |

CONFIDENTIAL TRAN 009247
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., WONSANTO CHEMICAL COMPANY
OROGANIC CHEMICALS DIVISION

ANNISTON AND XRU CH
FINISHED PROg%%%

SPECIFICATION

ODEPT. OR JOB

St figietor

RODUGY CODE
«A4n .

use
SALES

pALES CODE Tssued 1/24/62

. 2080-270-08/31/16-03/09 L 6 xrummrich Plant

PRODUCT (Tvade Nano)

AROCLOR 1160

TYPe .
CRUDE COMMERCIAL BY_&. 0.3 gt

PRODUCY (Chemlcal Neme)

TYPE

CHEMICAL FORMULA

MIXTURE
MOL WY, = o o
BUPERSEDES SPECS OF BAMPLE POR ANALYSBIB
3/28/58 1 pt. can Anniston; 2 x 16 oz, W.M. Bottles WOK

UNRESTRICTED INFORMATION

Roiztine Tests

Proggrtz

Appearance and Color

Specific Gravity 90°/15.5°C

Acid Number (mg. KOH/g.)

RESTRICTED INFORMATION

Specification Method Number
Anniston WGK

Brown to black cmecmmne 10,084

viscous sticky

mass

1.558 - 1.569 14-49-5Y 10,114

0.7, max. 14-46-54 11,532

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

shall be 0.2 mg. KOH/g.,

max.

COMPANY
CONFIDENTIAL

TRAN 009248

7w ea trEV. 12780)
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MONSANTO CHEMICAL COMPANY
ORGANIC CHEMICALS DIVIBION
Krummrich and Anniston
FINISHED PRODUCT
SPECIFICATION

PRODUCY COOE
81105 -
usE

Sales

DEPY. OR JOB

SBALES CODE

;ORQfEQQ-Q44114;6-03/09

o
PRODUCTY (Trate Name)

__Aroclor 1260 _

yves

PRODUCY (Chvamloal Neme)

Non=Electric Qrade

TYPE

CHEMICAL PORMULA

Mixture

MOL WY,

Issued JUL 1519 t
W. G. ‘
0 mgrun%{cs i{anf |

T

SUPERBEDES SPECH OF

5=-4-61

SAMPLE POR ANALVBIS

2 x 16 oz, W, M. Bottles

UNRESTRICTED INFORMATION

Routine Tests

Condition
Color, APHA

{" sp. ar. 890/15.5°
Acidity (mg. KOH/g.)
Moisture (H20) (ppm.)
Viscosity @210°F (Sus)

Qeneral Tests

Flash Point
Fire Point

WaK Annistc
Specification Method™No.
Clear 10084 G-1
150, max. 10084 046
1,555 - 1.566 10114 052 .
0.014, max. 10087 050
50, max. - 10620 oL47
72-78 10086 049
None 10123 14-28-5
None 10123 14-28-5
COMPANY
CONFIDENTIAL \
TRAN 009249

33 i va (rav. sree)
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Boay “hnne | "86™ Kin

MONSANTO CHEMICAL COMPANY
OROANIC CHEM CALS DIVIBION
Anniston and Krummrich Plants |ve
FINISHED PRODUCT Sales
. BALES CODE ] Iaeue 2
( __ SPECIFICATION 1040-290-04/11/16/-03/09 Vo0 Frunrics Plant
PRODUCY N TYPE . d*z N
AROCLOR 1260 ELECTRICAL QGRADE By L O ln
PRODYCY (Chamical Name) . Tyre
(PYRANOL 1482)
CHEMICAL FORKMULA
Mixture
HOL WY, weow
BUPERBEOEEL BPECS OF BAMPLE FOR ANALYSIS
3/28/58 3 x 5 pt. Amber Bottles
UNRESTRICTED INFORMATION
Routine Tests
Property Specification Method No.
WK Koniston
Color (APHA) 150, max. 10,084  14:-hy.5y
Condition Clear 10,084  ceceu...
Specific Gravity @ 90/15.5°C 1.552-1.566 10,118 1h-lbg.5h
Acidity (mg KOH/g.) 0.01%4, max. 10,087 1lh-42-54
Moisture (Hg0) (ppm.) 35, ma&x. 10,620 14-53-54
Viscosity @ 210°F (SUS) 72-7 10,086  14- 4.52
Refractive Index @ 25°C 1.6455-1,6470 10,125 143454
Inorganic (Pree) Chlorides No detectable amt, 10,118  14-48-.57
Pour Point (°C) 25-34 - 10,115  14-47-54
Distillation Range 10,117 14-31-54
(ASTM D-20, Corrected) :
104 Distilled by wt, 385-398°C
50% Distilled by wt. 390-404°C
904 Distilled by wt, 400-420°c
Corrosion Test ’ 10,126 14-55-57
(6 hrs. @ 210°C with
bright alumigum foil)
Change in weight of Al (%) 0.0
A.C. Color (APHA) 150, max. 10,084  14-44-54
A.C., Condition Clear 10,084  cccece--
A.C. Acidity (mg.KOH/g.) 0.014, max. 10,087  14-42-54
A.C, Inorganion?Pree) No detectable amt, 10,118  14-48-57
Chlorides
(Over)
COMPANY
CONFIDENTIAL

TRAN 009250

23 v vs trav. 2/em
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UNRESTRICTED INFORMATION (cont'd)

Property - ’ Specification Method Number

' . . WaK Anniston
general Tests (made only on request)
Flash Point None 10,123 14-28-54
Fire Point None 10,123  14-28-54
Fixed Chlorine (%) 59.5-60,5 10,088  14-13-54
Dielectric Strength @ 50°C 30 K.V., min, 11,605 ceccccva-
Resistivity 500, min. 11,607 14-35.57

(500 VDC @ 100°C 0.1" gap
as ohm-cm, x 109)

Dielectric Constant 3,6-3,8 11,608  14-36-145
1000 eycles, 100°C

RESTRICTED INFORMATION

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

GENERAL INFORMATION

Evaporation Loss after

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

sealed in air

COMPANY
CONFIDENTIAL

TRAN 009251

WATER_PCB-SD0000023653



MONSANTO CHERICAL COMPANY
OROGAMIC CHEMICALS DIVIBION

T3P PR

SPECIFICATION

€Y co0E DEPY. or JOB
g??é : nn. - iston

usE

%sgued 1/24/62
SALES .Q.Krummrich Plant

SALES Coo by_E.O, Martin

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

PRODUCY (Trade Name)

PRODUCY (Chramloal Name)

yvee

TYPR

CHEMICAL FORMULA

MIXTURE
SoraesDRs TPETH OF SR TN ALY
3 /28/58 ' 1 pt. can, Anniston; 2 x 16 oz. W.M. Bottles WOK
UNRESTRICTED INFORMATION
Routine Tests
Property Specification Method Number

Anniston WGK

Appearance Viscous liquid - - = = 10,084
Color Brown to black - == 10,084
Specific Gravity 890/15.5°C 1.577 = 1.587 14-49-54 10,114
Acid No. (mg. KOH/g.) 0.7, max. 14-46-54 11,532

RESTRICTED INFORMATION

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

0.2 mg. KOH/g., max,

COMPANY TRAN 009252
CONFIDENTIAL

) m 84 (nav. ssree)
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MONSAKTO CHEMICAL COMPARY

OROANIC CHEM CALS DIVISION
ANNISTON AND KRUMMRICH
FINISHED PRODUCT

SPECIFICATION

BRI

s

Issued 1/24/62
W.G.Krummrich Plant

vsg

PI. R Jga

0236- GK
SALES

SALES cODE

by E,0. Martin

1040-300-04/11/16-0%-09

PRODUCY (Trede Neme)

AROCLOR DISTILLED _

Tvee

1262

"PRODUCY (Chemloal Name)

TVYPE

CHEMICAL FORMULA

MIXTURE

MOL WY, = .

SUPERSEDES SPECS OF

23/28/58

SAMPLE FOR ANAL YIS

2 x16 oz, W. M. Bottles

UNRESTRICTED INFORMATION

Routine Tests

Prog_e_rtz

Appearance

Color

Specific Gravity @ 90/15.5°C

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

GENERAL INFORMATION

Pour Point (ASTM)
Distilling Range
Total Chlorine

Specific Gravity t coeff
(85 - 130°C)

Specification

Viscous liquid
APHA 150, max.
1.572 - 1,583

0.014%, max.

86 - 100 sUS

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

COMPANY

CONFIDENTIAL

Method Number

10,084
10,084
10,114
10,087
10,086

-

TRAN 009253

£ s 04 tnev. 1eren
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MONSANTO CHEMICAL COMPANY  |"RooveT cooe DEPY. OR JOB Issued /"L 15 1964
ORGANIC CHEMICALS DIVIBION 82868 WGK 246 Ann. 2T w, G"vl»(,rum%ichflant
Krummrich and Anniston | Sales By, DLsq <
FINISHED PRODUCT sALEs CODE
SPECIFICATION #See Below
PRODUCT (Trade Name) 4 TYPE
_Montars 1 and 2 _
PRODUCTY (Chemical Name) YYPE

_ Polychlorinated Polyphenyls

CHEMICAL FORMULA

Mixture
HOL WY,
BUPERHAEOEE BPECH OF BAMPLE FOR ANALYSIS
6-15-61 2 x 16 oz, W, M, Bottles

UNRESTRICTED INFORMATION
Anniston WGK

Routine Tests Specification Method No.

Appearance Black Solid 14-17-52 11321

Oeneral Information ,

Physical Properties (Typical Values) Montar 1 Montar 2

Softening Point (ASTM E-28-51T) 54.160°C 70-170°C

Acidity ~ Slightly Basic Slightly Basic

Chlorine Content 36-42¢ ~ 4h_uBg |
.~Ca0 5-15% 5-15%

Fe 0.5-1.0% 0.5-1.0%

Benzene Insoluble - - - 12.5%

Flash Point 500-620°F - - - -

RESTRICTED INFORMATION

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 conditiouns required to make acceptable distilled
product, .

Sales Code Nos.

Montar 1 6405 - 001 - O4 - 03/09
Montar 2 6405 - 002 - O4 - 03/09

COMPANY
CONFIDENTIAL TRAN 009254

BE . re T P URSTEGRS M OTT. TIE CPTTLS TeresEmam X0 Yezraa = g = = e mm———

l ION B84 (REV. 12/908)
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Isgued

JUL 15 1964

MONSANTO CHEMICAL COMPANY PRODUCT COOK pEPT. OR JOB
OROANIC CHEMICALS DIVISION 82868 WGK 246 Ann.27
Krummrich and Anniston [“** By
) Sales
FINISHED PRODUCT SALES CODE
SPECIFICATION #See Below
PRODUCY (Tvade Namo) _ TYPE
__Montars > and 4
PRODUCY (Chemsloel Nams) TYPE

__Polychlorinated Polyphenyls

CHEMICAL PORMULA

Mixture

Ol WY,

W. G. RKrummrich Plrant
W L)'tlggdhx

BUPERBEDES 8PECSE OF BAMPLE FOR ANALYEIS

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

UNRESTRICTED INFORMATION

Routine Tests Specification

Appearance Black Solid

Qeneral Information

Physical Properties (Typical Values) Montar 3
Softening Point (Method ASTM E28-51T) 86-168°C
Acidity Slightly Basic
Chlorine Content 50-52%

ca0 ‘ 5-10%

Fe 0.3-0.6%

RESTRICTED INFORMATION

Anniston WG
ethod No.

14.17-52 11321

Montar U

92-206°C
Slightly Basic
54 -56%

5-10%
0.5-1.0%

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

tilled product.

#Sales Code Nos.

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

COMPANY
CONFIDENTIAL

'_ ! B84 (REV. 12/00)

TRAN 009255
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Dept. 246 - Process Description 23,

AROCLOR
APPENDIX C

PHYSICAL AND CHEMICAL DATA

COMPANY
CONFIDENTIAL TRAN 009256

WATER_PCB-SDOOOOO23658
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Dept. 246 - Process Description

AROCLOR

APPENDIX C

PHYSICAL CONSTANTS

24,

GENERAL PHYSICAL PROPERTIES OF AROCLORS

Aroclor 1242

Form...... ..., Practically
colorless
mobile oil

L 07 U3 100 Max.
(APHA)

Acidity~-Maximum (Mgm. KOH per 0.015

Gm. )

Average Coeffieient of

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

Typical Density
Specific Gravity 25°/25°C (77°/77H1. 380
Pounds per Gal. -25°C (77°F) 11.50

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

Evaporation Loss-%-ASTM D-6Mod.
163°C ... .. i 5 hrs. 3.0 to 3.6
6 hrs. 0.0to 0.4
Flash Point-Cleveland Open Cup. .°C 176°-180°
°F 348°-356°

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

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

o F -

Aroclor 1248
Yellow tinted
mobile oil

100 Max.
(APHA)

0.015%

0.00070
(25°-65°C)

1. 445
12. 04

340°-375°
3.0to 4.0
0.0toc 0.3

193°-196°
379°-384°

None

-7°
19. 4°

Aroclor 1254 Aroclor 1260

Light yellow
viscous oil

150 Max.
(ARBI1A)

0.015

0.00066
(55°-65°C)

1.538
12.82

365°-390°
1.1to 1.3
0.0to 0.2
None

None

10°
50°

Light yellow
soft sticky
resin

150 Max.
{APHA)

0.015

0. 00067
(20°-100°C)

1. 620
13.50

385°-420°

ee

QW
adhng
o Q
(=3
ol > -]

None

None

31°
88°

WATER_PCB-SD0000023659

Aroclor 1262
Light yellow
sticky clear
resin

150 Max.
(APHA)

0.02

0.00064
(25°-65°C)

1.646

13.72

400°-430°

o
ee
~ o

LT



25.

Dept. 246 - Process Description

AROCLOR
APPENDIX C
PHYSICAL CONSTANTS (Cont'd.)

GENERAL PHYSICAL PROPERTIES OR AROCLORS (Cont'd.)

Aroclor 1260 Aroclor 1262
Light yellow Light yellow

Aroclor 1242 Aroclor 1248 Aroclor 1254

Form .......ceieerieeennnn... Practically Yellow tinted Light yellow
colorless mobile oil viscous oil soft sticky sticky clear
mobile oil resin resin

1.627-1. 629 1.630-1631 1.639-1. 641 1.647-1.649 1. 6501-1. 6517

Fefractive Index -D-line 20°C
90-103

36-37 44-48 . 72-78
3200-4500 600-103

Viscosity-Saybolt Universal 210°F (98.9°C) 34-35
Sec.(ASTM)-D-88) 130°F (54.4°C) 49-56 69-18 260-340
' (160°F or 71°C)

100°F (37.8°C) 80-93 185-240 1800-2500 ~--

ILNIAIINOD
ANVYAINOD

WATER_PCB-SD0000023660
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pept. 246 - process pescription ot
AROCLOR

APPENDIX C

PHYSICAL CONSTANTS (cont'd.)

PHYSICAL AND CHEMICAL DATA

Diphenyl
specific gravity: 0.992 at 75°¢/4°¢.

The swann chemical Company bulletin of 1930 gave thermal
data on diphenyl.

viscoslty of piphenyl (from Anniston Files)
o}

F. Centipoises
160 ,
170 1.20
180 1.20
190 1.114
200 1,054
220 0.901
250 0.752
300 0.574
550 0.459
400 0.374
430 0.313
482 0.283
specific Heat (from anniston Files)
OF- B.’I‘.U.flb.
200 0.416
500 0.470
400 0.547
500 0.616
600 0.658
00 0.6g9
00 0.686
900 0.690
1000 0,696

COMPANY
CONFIDENTIAL  TRAN 009259
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pept. 246 - process pescription

AROCLOR
APPENDIX C

27.

PHYSICAL AND CHEMICAL DATA (cont'd.)

Diphenyl (cont'd.)

Another record gives the following values for 1liquid diphenyl:

0

C. Sp. Heat cals,/yram
100 0. 360
150 0.380
200 0.412
250 0.460
300 0.518
350 0.575
400 0.610
450 0.625

vapour Cp = 0.460
2509

0.625

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

Density of [iquid plphenyl (from Anniston files)

o}

C. grams.
12 0,9885
100 0.9695
150 o.gegu
200 0.8885
250 0.8470
300 0.8010

. 350 - 0.7510
00 0.63918
450 0.6180

Heat of vaporization:

65.4 g. cal./g. at 258.5%.

cc

COMPANY

CONF'DENTIAL TRAN 009260
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pept. 246 - process pescription »8.
AROCLOR

APPENDIX C

PHYSICAL AND CHEMICAL DATA (cont'd.)

gpecific gravity of Aroclors
at yarious Temperatures

For Temp. 0C. sp. @r. Lbs. per gallon (ys)
1242 60 1,347 11.23
65 1,344 11.20
70 1.358 11.16
15 1,335 11.13
80 1.322 11.10
85 1,3%2 11.07
90 1.3%2 11,03
95 1.319 11.00
100 1.315 10.96
1248 60 1.413 11.78
65 1.410 11.75
70 1.405 11.71
5 1.400 11.68
0 1,597 11.65
85 1.304 11.62
90 1,390 11.58
95 1.}85 11.55
100 1.581 : 11.51
1254 or 60 1.505 12.55
GE 1476 65 1.500 12.50
(0 1.495 12.46
(5 1.490 12,42
0 1.485 12,38
85 1.480 12.54
90 1.4/75. 12,50
95 1.470 12.26
100 1.465 12.21
1260 or 60 1.584 13,21
GE 1482 65 1.580 13,17
70 1.575 15.13
S 1.570 15.09
0 1.565 , 15.05
85 1,560 13.01
90 1.555 12,96
95 1.550 12.92
100 1.545 12.88

COMPANY TRAN 009261
CONFIDENTIAL
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pept. 246 - process Dpescription

AROCLOR

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

29.

specific gravity of Aroclors
"Ef'VEFIBEE’TEEBE?EEUFEE“Tcont!d)

0

For Temp. ¢.

1262

60
65
70
75
80
85
90
95

100

Heat capacity of

Sp. Gr.

1.604
1.600
1.597
1-585
1.588
1.582
1.577

1.572
1.568

Lbs. per gallon (Us)

13.40
13.36
13.52

28

13.24
15.19
135.15
13.11
15.07

Aroclors at yarious Temperatures (cal/gmoc.)

emperaturc -
g;f:EEP\\\E;\‘ 0 50 100 125 150 175 200 250 300
1242 .280 |.300 |.320 .350 .335 . 340 . 350 . %65 . 380
1248 .270 {.280 |.29% |.505% |.315 | .320 |.330 | .340 | .355
1254 255 |.265 |.275 .285 | .295 | .500 |.310 | .325 | .540
1260 .220 1.235 |.250 |.260 |.265 |.270 ‘.280 .290 | .305
| 1atent Heat of vaporization of Aroclors
Aroclor Temp. Range latent Heat of vaporizatlon
1242 300 le o 61 cal/gm
1248 3009 -530° 54 caly/gm
1254 }00 55000 EO cal/gm
1260 30¢°-370%¢. 8 cel/gm
%
COMPANY
CONFIDENTIAL

TRAN 009262
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4.

Ejmou

COMPANY
CONFIDENTIAL

PHYSICAL CONSTANTS DATA

FOBIVERCY

STRUCTURAL FORMUL A

AROCLOR 1142 (Tecknical) .
Temmys eV T —— —2 SETET9ET Q_—Q
Rev, By A, M, Ellenburg ]? 7/5/517 ) 3
NAME T T3 y SQURGE & DATE = .
g~ —rellaCly— Tolal CLAL.5 - 42.5% . Specs 12:20:8d. ..
Aoearance Brown lo black oily llguid] Specs 12-21-58 ~ ~
Boling Point & 760 mm
Borling oot A . _mm _ ——
Bolling Point 8 _om . _____ - —— — e
Botling Poit & _mm__ : e
Crystallizing Point _ 1 e e -
Meltiog Painl - ] — —— -
Solution Point @ I - -
Seeculic. Gﬂwi.....bj.LLLQ_ OC " 11.3481.360 Specs 12-21-54 -
ecilic Gravity ¢ %5, 15.8°C _ 11.384-1.397 e
Pounds per Gal. v 25~ °C 110.5 T -
Coetfictent of Expansion . ] . o
Relacive e F: i I
Infta Red Spectrom (Reference) | e L T
Ultra Violet Spectrum (Reference) ML : e
Viscostyw o e
Yiscostye .. _ .. ] —_ I
Sudxce Tension ..o S -
Solwbinnty inWater . _ - 4. - e e
MIHL_....____-_.__.,_____ - — e e et e = —_——
Solwillty in___ __ — o - -
Sp.Gr. anp Coefl. ﬁ.OJ_Qﬁ._CL 0,0009/°C ML&:&L;&.{. oy e
Flash Poim OF (Method) C., 6“5::::'_’_’]536—"“" I arocler 5;‘ 'C' 6_5 '1"1 )"Fi‘f
Fire Poit %C__ e None . e
Heatof Combustion .. ... .. _ . | o b —
Heat of Formation . L ) o
Thermal Staitity {cal./ke/miod 4 __ .. .. — e -
Lgen] Heat of Ensm--_._ Y S e — e _
Laent Heat of YIL___.__ 1 SRR SR .
Specitic Heal : S S — e -
Crilical Tempersute —— S e — ._
JLtilical Presnise - —
Qissociation Constant — - —
o r — —‘.
2 p ! R
& - Tt
i -
€ —
U B wh sr—
s —
o TRAN 009263
Toxicjly (Give Reference) ScAwart2z, U,S, Pub, Health Service Bull, #229 1931
- : "Industri " by M.,

MOTYE: These doto should not be relecsed

w&]ﬁsg};iouaw' éfuﬂé

o;p‘*u\y‘. Utlc a%}fu‘oul shaats if necessary.
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[Dow s PHYSICAL CONSTANTS DATA. 536

R iagvad

BYRUCTURAL FOAMUL A
ABRQOCLOR 1148 (Technigal)
J s
' COWPTCET 8o tave 1947
Reve vy b M Ellenbury ‘4. 1/5/57 Cl
NAME 4 SOURCE & DATE

Formula _ CygHgClL. igtal Clo 47.5 - 48,5 ";’o Specs. L/ 11/35. ST
Molecular Weight ] _ N

Aopearance . ORUTETNY I SUPRL R SR S SRALY LN DR STE N S S T

e e e = e e n e e s 1 . r_. —

Boiting Point & 760 mm - o . o
BoirgPoint ot _mm . — . —— e
Boiling Poinl & __ mm . _ . - e L
Boiling Point & _mm' : . ———
Cystaltizing Poim___ ___ . _f - - _ T
Melliog Paint . —— e
Sotution Poinl — e — ‘
ific Gravi 65/15.5 1.410-1, 420 ~ ] Specs. _fl[”" o B
Specific Gravityw e L . —
Pounds pe1 Gal. ¢ 25~ °C . 12.0 L )
Coelficient of Expansion
Relractive Index ng 1 I
|n'laRed_§2ecll___[_Ije1er¢nce} T S N
Ultra Violel Spectrum (Reference) A o .
Viseosiyo Ao N T i
Visoswye .o e b
Suface Tension .. _ % S o e .
Solubility in Weles - [N S -
S Suninyin___ . R A -
Solibnitym__ I R
Sp, Gr. Temp, Coelf. (50-100°€) | 0.00097°C Spees. 4/11/55_ . . ___
’
i e ete + @ ot oot = e . st i i s e << o - - —— e e ——— e L
Flash Point °Fﬂ:¢/mu C.0.C.. 382 ] _Aroclor Bulletin OP-{1%
1.

K

Fite Point C_ 1 None N RN L LR
Heat of Combystion —— SO SRR

Hed of Formaion _ , e ) [
Thermat Stabitity M,/kg(mm) [ T S
Lalent Heal ot Eusion . _ _ . _ ___ . e e e e e
Laen\ Het { Yo, . ____ " . ORI H

toecilic et 4 e e
Crtical Tmm . — e . —_— e e e o o
Crilical Prossge ; . . -
Qussociation Conslam — -

—d .
-
Z5 oo
=5 g . .

a § . -
% b 2 I . ‘ TRAN 009264 -

2 ° . . . , -
(& O e

(&) S

Toxichy (Glve Reference) Schwariz, U, S, Pub. Health Service Bull, 237 -

cODS VO, N
8 o Chamte og‘ny. Use odditional sheets 1f necessun.

NOTE: These dota should not be re{eased outaide of

WATER_PCB-SD0000023666
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PHYSICAL CONSTANTS DATA

qer 970

“FUGSTANCE

ABROCLOR 1160 (Technical)

t
¢

TOUPTLED BY
Rev.

By A VL cdonburg

OA'Yt1947
_1/5/57

STRUCTURAL PORMUL A

9,589

: Cl6 25

@ NAME

e -

SOURGE & DATE _ ,_

Fomia __ ____ CiaHy 5oClg og

Total Cl, 59.5-60.5%

Specs. 12-2}-94 . _ _ _

Wolecular Weight

dppearance

Boring Point & 160 mm

Browpn inblack sticky mag

s_Specs 12-21-54 ~

)

Boiling Poirg ot g -

— v

Boiling Point & mm

Boiling Point & mm \

Crystallizing Point

s o p—— — e s i e @ —

Melling Paind. .

solution Poinl __ _

Specilic Gravityy ___ 90/15.5

ecific Gravity ¢

Specs, 12-21-34 _

1.558-1,572

ounds pei Gal.» o5 0C
Coefticient of Exgansion

_Jaza _

ST .

Reftactive Index

nd

inf1a Red Spectrum (Reference) N . 1 T
Ultia Violet Spectoum (Reference) |

Viscositye . _ b — e

Vissosty e __ e .\ —_ e

Sudace Tepsion .. . .. ___ - R o T _
Soluility in Weer - e

Solwitity 1o
Solubility 1

0, 0010/°C

| Specs 12-21-34 _ _ .

Sp _Gr, Temp, Coeff. {75-1307C)

FTash Point °F (Meshod ) ‘None L . o .
FiePoit® . . None e _
Heat of Combustion . _ ol e e o .
Hed of Formation e e
Thermel Stebility (cel.hg/min) & _ .. e .
Laent Reat of Fusion __ . o S S — .
Laent Heat of Yap, T FE U
SMQLHC H_e.d —_— e ——— e e et e < ¢ e St s o v e+ e S - ¢ -
Critical Teqperatuce — " - - e~ -
Catical Pressign ~ e —
Dissociation Constant . e
e - e i

e s s e e e o

Other Constants
|
i

TRAN 009265 -

— e —

Toricky (Give Reference) _

Sch

"Industrial Poisons, Haz

i 220 10dh
s and Solvents by M.}

’ .

NOTE: Theae doto should not be released w{s?ﬁgt?inxgibhpl‘??sasép‘!myl.glzlu odditional sheets if necestary
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PHYSICAL CONSTANTS DATA

By

Su/Sf 479

y Svo

FUBITARCY

AROCLOR 1154 (Technical)

STRUCTURA

.

PN A Mo Lllenburg

OATE 1‘947
7:5/31

L FORMUL &

Cl

2

]

e _NAME SOURCE & DATE

Formula _m_g SHL ('l% Total (:13 53.5 - 54.5% Specs..12-21-54_ -

\blecutar Weight N | . _ e

Apeaance oo Brown to black oily tiquid]  Specs. 12-21-53  ~ ~

Bojling Pord 4 760 M __ __ .- _ ' o

Boiling Pojt o mm - —_— e e e _

Boiling Poiot & _ oom . .. |.__. — mmeme e e _

Bosling Pornt & om0 ) e e e -

Crystaltizing Poimt __ o e e

Melting Poaol. o o e —_ _—

Yolvtign Poin___ S I — —— o

SEC.G_LLGHV'HJ __65,13.56 1,500 -1,510 SR S

Specitic Gravi T E T

Pounds pe1 Gal.w_ 55 0C v 12.8 o

Coelficient of Expansion v 1 o _ . .

Refiactive index ¢ ng - : i

!Mva Red Spectiym (R_[rrrm'c/ I _____’ DY S _

Ultra Violet Spectwum (Referencey VoL .

Viseosity e _ o o e e —_

YISOty Y ot e e e e e I . ;

Surace Yenston __ . ____._ U 4- e e e

Solwility inWater . - — A ——— _ 1 e )

Yiwiity . s . ———- — - ——— -

Solwitity in __ . —— [ e e - -

Sp. Gr. Temp, Coelf, (55-105°C) _|.0.0009579C | A -
e e et e e o e | s e . etk e+ e e e e e o

S L DY SIS U

ﬁa?nff?gim heed) | Nome T T T T T

Fire Point_ C . None . — e _ B =

Wealof Combustion _ __ . _ . ___ __ e U (A -

Heelof Formaion __ _ b s b }

Thetmat_Stability (eal./kg/min) . Loy oo

Lgent Hetof Fusoon _ . R o __ SNSRI S ——

Latenl Hedl of Voo . - S S S O

Specific Hedl . U SR - e e

Citical Tempeggl e e e e

Cailical Pressure . —_— _— -

Qissocialion Copstand S - —_— . e m
7] . TR
2 - . ) oms T
s b e —— - — -
v

3 e
© }

“—’ - - —
5 ~ : : —- TRAN 009266

Yoxicily /Give Roferance) Schwartz, U.S Pub, Health Service, Bull. né‘z‘::_"::

"Industrial Poisons, Vol.J}, -463- 364 1941 -

o ROT &) These doto should not be released oulufozoiEouauo%émeapgonpnx Ma aBdli

s and Solvepts b

Asuu if Reressury
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LAY

LY

PHYSICAL CONSTANTS DATA

|

Stf $7479

SUBSVANCE

AROCLOR 1162 (Techn}

cal) .

A

TORECET €V - = - -
Rev.' 3v A .M. Ellenburg

SaTE 1997
7/5/47

STRUCTURAL PORMUL A

7,50

’

Cl.7

$OURCE & DATE

fomua ¢

Total Clg 61.5 -62.5%

NAME
12H,CT,

Molecular Weight

Aopearance

Boiling Poit n :
Botling Poj _am

Brown to blagkj,tigk-y.-mw;g

1 Speecs. 4-11-55

s Spec 4:11-55" ~ ~

et 4 . et Temeer— .+ . et e . ’

Baling Point 2 _ am __

Boiling Point & om, i e e - - - ____
Coystaltiziog Point _ _ _ __ _ —— e N
Helting Pount _ — — e g —————— o

foldion Point . _____ — e e

Soecilic Gravitye __90/15.5__ N |.1.577-1.587_ _ __ ©_ _ | Spec 4-11-%3_ . _ _
Specific Gravily 4 e e e e
PoundsperGal v pg % 13,7 . T -
Coefficrent of Expansion o - e - . )
Reliactive Index » __nz o . o _ _
Infra Red Spectrum (Reference) . _ b __ b o

Ulra Violet Spectium (Reference) " | — e
Whseoslya e e e e e e

V!S_CQE\Y!_. B R R aiiatind e — - Y U ———a B - - - t
Sudace Temsion __ . .. .. — — . _ e e —

Solunlity in Waler —— — e L
Weliyan, . S -
Solwbility in _ _ _ -

Sp.Gr. TempCoefl. (65-1209C) |

0,0010/%¢ ]

Flash Point °F (Method) . None e
fiePot® 1 None.-— _ )
Hest of Combustion. . . ..

Heat of Formation . — — N
Thermal Stability {eal. kg mind . e e e _ -
Laed Heat of Fusion. . . o . I ..
Lent Heatof Yoo, . . -
Specitic Met e e e 0

Critical Temperdure  _ e e e — e -
Coticsl Pressure —_ .- .-
Qissocislion Conslant . e e

Other Constants

po e < om —_  ——
S, ——
' TRAN 009267 -
— -

Toxicity (Give Rejurnu[

Vo

. c :
NOTE: Ihese dota should not ba released out'{sag;,ionsmo

A
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Laen Heat of v_%_f_: ! (/: 2

PHYSICAL

t

Sysrq.

XCECYERRY

AROCLOR ;242

CONSTANTS DATA 5 ¢po

]srnucru;ﬂ"‘ro’iuuu =T ==

THORPILER @y T

>

A, M, E'e-burg

DAY E

c4-25-57

pora— Cmramia

Cls

o NAME — SOURCE & DATE . _
Formula e Ci2H:Cla . 0 -

Malecu!al w'e"ghl o
Aopearance

Boiing Poit & _mm
Crystalivzing Point

Weltg Pont  __ ___ _

Soldtion Point _
specific Granty & _ 25725 C

sfecmc Grawty + ..S/ 15,5 C
Pounds pe:_GaI . Jy Oc

f‘nelitcoenl of E»panswn" ..-;
Relraclive index « 25 C,
Infra Rgd Spgc[ru@ (Reference.

Ultra Violet Spectrum (Reference) _

Viscosity « 210 F,
Viscosty ¢ _ 100 _F,

Boiling Poit & 160 mm __ Range
BohgPog 3. mm ... 1
Boilig Port & __

S

11380

C.

b5 C

325 - 3,0 °C e

Nar-crystatizy-e

381 - 1,09 .
50 . )

!
it

®257 cave, e
L Coloriess Mct..e Ol Mizaar u,_sm' oP 1.

L w.,s-_op 1.

1..0.0006% L;Jcc/_c._,*.,. .

ds8-4es. ¢ T “-_-ﬁ';f;:.i';' T ;Z _ _'_“ _
- ..._1(‘...,..._--....._... . -

e e m——

Sgec 1 (n’ e

Myl iieedS o k265 __Ls}}g..(_:;_ff f;: Adenn
S e e et e e e e - _— e .

e e |-34235] 8L

Surace Tension Y"’Shm @20-C.

Solubiiuty m Waler

Solunality . A A Lv ol @ 29°C. | 23,3 ¢./10C cc .

|. 82292 sus._ -

R _,-f\if.E 'Qc'ié.'-‘; S

. - _.___--_,Q _5‘.;'..1--:..1“1‘ L]

- ,Jd._JL._QE-_L 2

Soibility in_Pyrdire @ 30°C 1132 8 g, /100 ¢cc o
E N S R SR
SO SUS S R SEU e
e e e+ e &
Flash Poml °l_(uawl c.o,c¢, 180 C, e -
Fue Pom! °_ c.o,C, Nene ————— e ~ o
Heal of Combustion _ ~ _ __ | 'S e -
Heat of Formation — 1 e e
Thermal Stility (el Ag/min  ___ | T
Laten{ Meatof Fuston . _ i

m.,

Specific Heal _
Crdical Temperatue

Crilical Prossure

Y

I TN JPS

| Cascu'ated. e e

0,9 T T T I MU R OPs L

A e e e

Spec i: ¢ Heat @ 30Q°'C. 0,130 —;.__—.“..-. _ :
Po.r Po.rt -14-C, ar lower " T .-~—_ _—_:
T-ertina Carduct x\ uyJ cal/

2r cm/ Clsec, 24,0 @2/ T Io he_.p_.h--s.’e.d_. S

.E De eciric Ccrstar* 100-C, > e

S' 60 cy, 4.0 - 4.9 . M_B,_QE__L‘._E _______ —_—

L_’.y_ -t : - -

2

S

TRAN 009268

Torichy (Gice Reference) Contact Med: ca Dep'. M. B OP-118  __  _ _
- — ¢ e— S— - —— 'vv.._—.

NOTE: These dota ehould rot be released outside of Mopsonio Chemical Company. Use odditional sheats if necesurs
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5(7 $7°47

_PHYSICAL CONSTANTS DATA 570
JUBEYANTE ° BTRUCTURAL PORMUL A
ABOCLOR 1248
f . '
CBWPTLEO BY v CAYE
A.M,El enburg 4-25-57 l,
— NAME - SOURCE & DATE -
Formula . Cl2 He Clg
Molecular Weight 292 (Avg.) ~ -
T . Yellow Tinted Mol Ol | Monsanto Bull, OP-115(13"
Boiling Porrt a 760 mm Range 345-385°C, "
Boling Poi & 3 mm 165-210°C " _
Boiling Poit & mm - ———
Boiling Poit &____mm : L
coystallizing Point Non-crystallizing - M T
Helting Point . R
Solution Pomj_ S
Specilic Gravity g« 25125 Co 1,445 ——— e
Specific Gravity ¢ 65/15,5°C, 1.405-1.418 | Spgclﬂsatmms 9/9.54.
ounds pe Gal. v 25 OC 12.04 &OP 115 ~
Coefiicient o Em“ﬂ“_z&vﬁ_ﬁ_ 1 0.00070¢cc/eciC. - _-___L'. —
Refraclive Index 1,6285-1,6305 Specificatior 979,54
Infra Red Spectrum ( /RJereuch . e e e
Ulua Vloie( { Spectrum (Re/mnce) —— - - - e
Yiscositye____ 130CF, 13-80.8US .. ... . ___ | M.B, OP-115__
Yiscositye
Sutace Tension . “Dynes/cm ®20°C.| 44,2 . J, CQ_J__J»_,LIG (1952
Solility in Wate _ Insoluble . MPB.OP-115 _
wioilitym . 3A Alcohol @ 257C, | 15g./100ce I
Wiwiktym _ ¥Fyridine  @29°C._ ] 111,4g./100¢cc y
S i . _
Flash Point "KMethod) C.0.C, 196°¢ ) " _ -
Fie Pom°C _c.ao¢ _None —— " e
Heal of Combustion: __ ... __ R S _ - e e
Heal of Foimation _ -1 —_ -
Thermat Sability {cal./ kg min.) e _ e e
Latent Heat of Fusion __ . . —_ e e
Laenl Heat of Vio. m, 54 e ]_Caleulated
Soecitic Hedt @..5..[‘..‘. 20 .2.7.:’. I CM.B..OP-1LA L L
Ciitical Temperatyre JE ——— i
Quml_ﬂmn —_
su_.mum_@ 3009C. 0, 356 v e
Pour Point 09C, or lower " o —
Thermal Conductivity, cal/ 23.6 @ 28Y9C, To be published
2( _cm/ C/sec,
S[Dielectric Constant, 100°C, .| 4.5-4.7 M,B. OP:-115
'3 al
8 he Y. ~ -
s
g T TRAN 009269
L s et s
M.B, OP-115 -

Toncil;jccua Rc].rm\u)

Coﬁct Medical Dept.

NOTE: These dota should not be released ontside of Monsanso Chemical Company, Use additional sheats if necvessary.
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Depr 296
T ote

¢
PHYSICAL CONSTANTS DATA

$48T 47
YSSO

FORITEREE

AROCLOR __ 1254

TOUPTCRG BV
LA M.El.erborg

DATR

4-2% 4°

(A4

VCTURAL FORMUL A

:—> G Ly
=29
-~ D
) R C:L —-

NAME

SOURCE & DATE _

Cl12 He Cls

Fo(muia Py
. B

Wolccular Weight 326 (Avg, " - T
Aopeaiance. _ . __ 1 _Pale Ve‘x"on_'_xﬁ;m_o_u___MQr_ia:m_Bu_.QP“_M:.’JQL
Boifing Poit & 760 mm lia_ ge 365 40.°C S

Bothngooit o8 3 om " __ ] 180 2:209C

Boding Poit & _ . mm

PRp—

[

Bolieg Pornt & _ mm . _
Ziystaltizing Poud

A

n -
Nor crysaliica g

[ ——

Mewng Pougt _ . . 1 - SN ST - -
. soidion Poilt 0 =—— - — AU | e i b .
—  Specilic Gravily s £5 2L C Ls38
Specific Gravity ¢ 6':""'5"‘ I GRS N UL VL D) SN B9 of (131 S0~ FLET« AL I WL
. PondsperGal, _2v % 11282 MR QP._11° _ )
Coellicient of Expansion 17 65-C, V] Lﬂﬁﬁ e R
Relractive Index » o ng 1,630 1. 639N 1 Spe- [“_J‘__L_ 2. 14’ o
lnfld Red _p'cuum (Reference) T S
Uma Vuom Spectum {Reference) . R S
Viscosit L __210°F — 44 48SSs __ T MBOP-11°
\LLS.CQWz SRS AU e e e =
Suface Teosion _ __ Dvnes/cem _1-50.3 @?5°C 4. 0 @0l T T e
Solwility In Waler - Insoluble . % | "
' Solwility in. 3A_AL sotol @z”Cc _llog/iMec g | 0 _ .
Solubility in P r.Lh_L@.U.,L__._-LL‘M%_-.ZU‘.”..SE. SR _
— e e b 8 e e
Flash Point °Qua T :.o.cC, Nrore ) | e
Y fue Pom( % coc. No-e e _
Mealof Compstion " L e
Mealof Formation . __ e e S S8
Thermal Stability (cal /hg/min.) — S S SN

Laent Heat of Fuston __ . __.
Laent Hedl ol Yap, ._..a;lq_,m

e s i s e ¢ < 14

50

Specific Heal _ _

Q26 oo

Critical Temperature
Coitical Pressige

Coltuiaed .
| MBOP _UC ...

o - 2 o e+ it e s o ¢ St B e+ e e mm o ———

Ommatum Consiant _

esag }.L_e__@_lQQ_QL.

_0,33%

LA

T _Pa.r Poit

'-12&(1

~ COMPANY

|

<

|—

uz_‘ a*_‘___"ermal gg-;gucystvuv. Cal’ | @5 o @ 28°C To be pubitibed .

D el——— . {38 . —

% g N r;gnCO' .ra7°, 100¥Ce | 4,1°% 4.3 IMR.QP-11°%
© R0 ¢,
o T R 4

8 S v TRAN 009270

Teue! LY L(:we “Reference)

Cor azt Mediza. Deg:

MB OP 1)

o

— v o oo—— i

HOTE: I'hese doto should Rot be released outside o/ Monsonso Chemseal Compony. L'se additionol sheets if necescar.
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'Depr %6

\N (331

P

PHYSICAL CONSTANTS DA

SysT 477
F, 580

T'UF’TH"C!
_ABOCLOR 1260

e

TOUETLYE R Y T
M

V
..

Llevburg

ey

TETAUCTUR

'O MU
CxrRH D
P
Cl s

t

o oo NAME e e e B e __SQURCE & DATE _
Formua _ R -: _AFJQT_E‘; ;?IE.'.;').T;,.‘-,._ - ._.-_.*,—f.- S - o
Molccular Weight 3B AN . : Lo
Apperange . .. U ) VR 73 '1.010(' stickv eesinl Motgurto m', LCP iR T
Houting Pord a1 160 mm ) l(.)' *’“ ROV ..;...513.R 4 "lo‘. e e 4t e — e o
Qoing P ol 2pm ... U ... o MGDATC Lo bl .
Botdwg POd & . .. ..o L i) e e e e e e e o ,,
Bong Pord & mm e b e ) :
Crystaltizing Point e NovsQuesiallicare oo
Mcmﬂirmm sy ——— - - PR e e e e o - _
Soluhon Pont . D e - -
Sprctic Gaviyy . JE, R B ! b
Spectti Grayly. « - _ . L0 1N S L gL b e e bpuumu A T
Paunds perCal « ~OC T UL oo e LALOL L
Coetticient of Exp\_qgm_n T _0. u'\(n“ ce, G o o )
Refractive Index - RTINS S G | _Hl b e ‘_S{:_L shicat a0 sl
|n!u Red Specuum rhe/mmu . _ L o
Ullia Violet Spectium rKeierencer L R i
vistosity ¢ _ 0%, 4 Tas 808 e — T MB OP 1] R
Viscosly » . = - e e — - S - e e -l -
Swiace Tension ... ... ... . SR S, I S _
Solutyity inWaler . . _. oo ssample oo LT -
\ Solaitty i, P S S SN, )
. Satubility 1n —— S SR S L
- - FUU B R SR
. . - - e 4 oal - - ———— mn - — -
B L L T S R PP g e ]
Flash Pomnt °F cMethod) g, 0.0 LNO UL
FuePort°C g o.s. .. .] Nanoo_ R SR -
Yeat of Combustion e 1. o . I .
Heat of Fymaion . __ . e TN A
Thermat Stabifity (cal, hg mm) e d R
Latent Keatof Fusion . ___ . ... .. |. - I S S N
Laeol Heat of V. __A.,-_J.J m. ... 14 . . WLoleulared N
Specihc Heale @ 2ECL LV I . - LU MROPCLLY .
Cutrcal Tmel%m N PO U URURU U SR
_ Culical Presaue s EE S
Qissocistion Consland B0 S S -
> < L.QL“_H_\A_@AH)OOC NIRRT C TN L
pd E -our Poia: 8 .’_§__~3~‘vC ikl ! e .
< ) N
ol L <] I - T T T
Q  E—t o o — s e
2 = o Lieare sie Consar c o1 3. € 3 ... —_ —— - e -
@) LZL Seon- e - 1 e e e
(&) o . i - : . TRAN 009271
0 © - S
0 R A . R,
Tougity (Give Reference) : ’J'o__‘._‘.;'*' Moo, Dept MBOP V1S L

— - e o s S @

ROTE: These datu should nos be released outside nf Monsoato Chemscal Company. U'se additional sheets ¢f necev ury
. : . ]
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Other Constants

COMPANY

C

¢

PHYSICAL CONSTANTS DATA

’

Sysrm
p’4 58@

TEWPFTLED §7
@

SUBBYANTE

AROCLOR 1260 - 10% Toluol Mix

DATE

1/

3,57

STRAUCTURAL FORMUL A

Mixture by Weight

80% - Aroclor 1260
10% - Toluol

A M _Ellepbure
) NAME

SOURGCE & DATE

Formula . T
Molecular Wegt - o ' T
Aogearance I'Syrupy liquid __1Spees 4 11,35 T T T
Boiling Point & 760 am __ i N k4 S R

Boiling Poit of _mm

.

Salwdity in Waer

Ponld._am _ —_ N — T
Boiliag Point @ _mm R —_—— —————— e
Cosalligng POtV — NS R _
Meltwg POt _ .. . R S -
Soldtion Point . ___ —— O 4 e - o
Soecific Gravity ¢ . 40Q,15.5-C 1.475-1.495 N .

ecific Gravity ¢ S S TSR RV
wdsperGal.e o5 °C_ . 125 e
Coefficient of Expansion - ’ . L —_—
Refractive Index « nd — _
Infra Red Spectium (Reference) 4 e N
Ultra Yiolet SQ!.CM\!E{R_EIA'.Q"_C! e e ] U U AU
Viscositye ___ _ . 1009F ________ ___ (502 ca. (232 SUS)_. __ _|WGK Lab 3 8,36 -
&;SOL,IYL--- - W21Q7F o 13.9.¢cs, (3B.3US) _ — -
. &« 18N8I e e S

mm_lﬂ_. ————— ot e . s i el - — - - - — e - - J——
lubtlity m i — e _ _
S A S S
FlastPoint OF (Method) T2g open cup | 105 el | WGK Lab 12/5/46 -
FiePo'F__ ' " " Tiip __ e o
Heat of anmﬂm S N U

Heat of Formation _ 3 IR S R e
Thermat_Stability. (cal/kj,mm )_-_,_ [ T S . _
Latent Heat of Fusion ___ . . __ 4 . __. . S -
Laent Hedd of Y, N DS U B
Specific Hed SRS A, R
Criticel T_amg_gm___________________~ e e _ ®
Crilical Pressute - - e e
Qussocintion Cosstant . —_ - .

TRAN 009272

Toxieily (Give Reference)
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- PHYSICAL CONSTANTS DATA ;’%ngo
FUeETANCE |
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-

Thormel Rebility (col./hg/min,)
* Latont Hemt of Fusion

ARQOCI.OR 1262

TEUFTCYE §Y

AN L‘Henburg

OATE

1/3/57

STRUCTURAL PORMUL A

1O

NAME

=

SOURCE & DATE

Formula

c;oﬂqcpf

.

Wolscular w__ﬂ\l

395 _.
Light yell, sticky Fsm

Boiling Point & 760 mm

3190-425°C

Monsanta Bulle?ﬁﬂb_ﬂ 115
! 143

Botling Polnt & ° _om

s . _amn

Bouling Po
Boiling Polnt & __mm

Crystalhizing Point

b

Melting Poinl

Solition Poinl

Soecitic Gravity § 90/15, 5°C

1.571- lJB?

Specs. 4/11/55

1,646

gp_ecm: Gravity ¢ 25/25°C
ounds per Gal. v 05 OC

Coefficiant of Expansion 25 .55°C

13.172

MB OP=115 __ _

0. 00064 cc/ec/OC

W — T

Refactive Index v~ 289C 1 g

1 2. 648-1.650 -

T — s e -

Infra Red Specttum (Reference)

Ullu Violet Sp_egmmlke]'mce) .

Vgosi!u o 0%F

Yiscosily @

AR-100 SUS :

Specs. 4/11/85 ..
v

Surface Yension

Solwdity (s Waler

Salllity |

Soluibity in

'

Fiash PomtT uechod)

None

MB (?P-lli
!

Fira Poin °C

Nope

Heat of Compystion
Hout of Formgtion

Lol Host of Vo,

Soecitic Hegt
Criticel Temperature
Clliea P

Pozr Pbint

35-38YC

TRAN 009273

Other Comstamts
oY

A

Toxichy (Cive Reference)

MB QP-115

®

Contw

NOTE: These deto should not be relecsed ostside of Monsanso Chemical Compeny. Use edditional sheets if necessary.
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hept. 246 - Process Description

30.
AROCLOR
APPENDIX D

UTILITIES

Tae 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 1s only on
estimate. The estimates of utility usage 4re average values in
most instances as 1t is difficult to measure the operating time
and load for a particular piece of equipment with great accuracy.

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

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

COMPANY
CONFIDENTIAL

TRAN 009274
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Dept. 246 - Process Description

31.
AROCLOR
APPENDIX D UTILITIES (Cont'd.)
1. Power Consumption
A. Electricity - 440 V., 3 phase, 60 cycle
Peak Monthly
Item Equipment Motor Load Usage
- No. Motor HP KW KWH
101 Biphenyl transfer 3.00 2.6 80
pump
103 Biphenyl head tank 15 0.7 240
pump
104 Biphenyl feed pump 7.50 6.6 1980
121 #5 Chlorinator pump  10.00 8.8 3040
122 #4 Chlorinator pump 10.00 8.8 3040
123 #3 Chlorinator pump 10.00 8.8 3040
124 #2 Chlorinator pump 10.00 8.8 3040
125 #1 Chlorinator pump 10.00 8.8 3040
127 #2 Blow tank pump 5,00 4.y 200
129 #1 Blow tank pump 5.00 4 4 1580
132 #1 Still pump 5.00 4.4 1580
135 #2 Still pump 7.50 6.6 2340
140 #1 Receiver pump 2.00 1.7 20
141 #2 Receiver pump 2.00 1.7 20
144 Blend tank pump 3.00 2.6 200
149 #3 Storage transfer 3.00 2.6 160
pump
151 #4 Storage transfer 3.00 2.6 240
pump
153 #5 Storage transfer 3.00 2.6 200
pump
- 155 #8 Storage transfer 3.00 2.6 80
S < pump .
— = 157 #! Storage transfer 3.00 2.6 80
<2 pump
a ] 170 #1 City water pump 7.50 6.6 2340
g u—Q_ 171 #2 City water pump 7.50 6.6 0
Q 180 Exhaust blower 15.00 13.0 0
(& Miscellaneous ) 0.9
Totals 13575 115.8 20, 866

WATER_PCB-SD0000023677
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pept. 246 - Process Description 32,
AROCLOR
APPENDIX D UTILITIES (Cont'd.)
1. Power Consumption (Cont.'d.)
B, Electricity - 110 V., none phase, 60 cycle
Peak Load Monthly Usage
Equipment KW KWH
Lighting 15 3600
Instrumentation e 1440
Miscellaneous p) 2150
Totals 20
2. Natural Gas
Monthly
Item Uslng Normal Use Peak Use Usage
No. Equipment SCFH SCFH MSCF
131 #1 Furnace 1200 2400 430
132 #2 Furnace 1200 2400 430
Totals ~ 2800
3. Compressed (plant) Air
Monthly
Item Using Normal Use Peak Use Usage
No. Equipment SCFM SCFM MSCF
127 #2 Blow tank 60 200 2590
148 #35 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 1306~ 2560
CONFIDEN‘”AL TRAN 009276

WATER_PCB-SD0000023678
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ANROCLOR
APPENDIX D UTILITIES (Cont'd.)
q, Nitrogen
' Monthly
Item Using Normal Use Peak Use Usage
No. Equipment SCFH SCFH SCF
142 #1 Blend Tank 3 ot 2140
143 #2 Blend Tank 3 i 2140
146 #1 Product Tank 3 Yy 2140
147 #2 Product Tank 3 4 2140
148 #% Storage Tank 3 4 2140
150 #4 Storage Tank 3 4 2140
152 #5 Storage Tank 3 H] 2140
Totals 21 28 13,980
5. Purchased Water
Monthly
Item Using Normal Use Peak Use Usage
No. Equipment aPM GPM M. Gal.
130 #1 St111 3 5 150
131 #2 Sti11 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 519) 110
6. High Pressure Steam
G a .
Monthly
Item Using Normal Use Peak Use Usaye
No. Equipment Lb./hr. Lb./hr. M. Lb,
167 #1 Blow Tank 210 310 150
20% #1 Vacuum Jet 450 670 320
204 #2 Vacuum Jet 400 615 290
205 . #3 Vacuum Jet 325 500 240
Totals 1585 2095 1600
7. Low Pressure Steam :
T
Monthly
Item Using Normal Use Peak Use Usage
N No. Equlpment Lb./bhr. Lb./hr. M. Lb.
< 102 Bipnenyl Storage 700 900 500
>= - Tank
pa = 138 #1 Receiver Tank T00 900 500
< 139 #2 Receiver Tank 700 900 500
o, Q 142 #1 Blend Tank 200 300 150
:E = 143 #2 Blend Tank 200 500 150
'®) UZ- 146 # Fix;ished Produt 200 300 150
. Tan
o 8 Totals 2700 5600 1550

TRAN 009277
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AROCLOR
APPENDIX D UTILITIES (Cont'd.)
7. Low Pressure Steam (Cont'd.)
Monthly
Item Using Normal Use Peax Use Usage
No. Equipment Lb./hr. Lb./nhr, M. Lbs.
147 #2 Pinished 200 300 150
Product Tank
148 #3 Storage Tank 700 900 500
150 #4 Storage Tank 700 900 500
152 #5 Storage Tank 700 900 500
154 #8 Storage Tank 700 900 500
156 #7 Storage Tank 700 900 500
Miscellaneous 1400 2800 1000
Totals 7800 10,500
CONFIDENTIAL

TRAN 009278
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Dept . 246 - Process Description

AROCLOR
APPENDIX E PERSONNEL

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 1is given as though 41l four of the departments are Just
one department.

Operating Classiflications

Job Number of Men
{ day/weex Gohedule | 10 & 4 Schedule
Premium Operator 4 >
Standard Operator 4 3
Repairman 1 1
Packer 2 2
Porter 5 %
Swingman 1 0
Total 12% 9#

The swingman works two shifts per week (Saturday and Sunday) as a relief
foreman, two shifts as & repairman, and one shift operating the premium
job. There is an open shift on t..e 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 1s 7 days per week repairman coverage. Packers work the day and
middle shift 5 days per week. The porter works half time in department
246 and half time in department 243. The premium operator has lead
responeibility 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
¢ sU]1ls and covers the necessary absences of the standard operator.

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

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

COMPANY TRAN 009279
CONFIDENTIAL
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Dept. 246 - Process Description

AROCLOR
APPENDIX E PERSONNEL (Cont'd.)

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

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

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

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

COMPAN
CONFIDENT],

TRAN 009280
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AROCLOR

APPENDIX F PACKAGING & SHIPPING

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

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

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

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

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

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

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

Tank cars and tank trucks are inspected to be 8ure they are free of
dirt and water or other foreign material before loading. Heels are drained
before loading some materials. Car washing when necessary 1s done by the
repalr track, Tank cars are sealed with a numbered aluminum seal

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

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

' Welghts and Containers -
Product 5 gal, 35 gal. 55 08al. TT  TC > ‘f_i__
1232 - - 600# - - ZZ
1242 60 - 600# Yes Yes < d
1248 0o - 600# Yes Yes QN
1254 60 - 600# Yes  Yes 20
1254 Xylene - - 600# - - @) =
1260 60 - ~ 600# Yes Yes O
1262 60 - 600# - - Q
MCS295 - - 64s5# - - O
Pyranol 1488 - - 675# -
Pyranol 1481 - - 675# - -

TRAN 009281
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AROCLOR
APPENDIX F PACKAGING & SHIPPING (Cont'd,)
Weights and Containers

Product gal. 20 Gal. 22 Gal. TT TC

Pyranol A-13B3B 65 360# 6754 - 4000 qal.

Inerteen PPO 65 360# 674# - 4000 Gal. &
. 8000 Gal.

Pydraul A-200 59 - 64s# Yes -

Pydraul 280 - - 6254 - -

COMPANY
CONFIDENTIAL

TRAN 009282
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AROCLOR
APPENDIX G MATERIAL BALANCE

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

COMPANY
CONFIDENTIAL

TRAN 009283

WATER_PCB-SD0000023685



,vT.li.t;(f
AROCLOR 4.#

H_l PROCESS 172 | 3] 8}

STREAR ; C

RAW ¢ M.Cl 9 .

RATERIAL ~ L EiREe

L& " JiEdE

b b . MR OO OF

BIPRENYL lisk o5 -3

uontve | ;1. 98l ojs

o Wz o3 -

P s ! o8 . , “

aze © 2 ! !

S S, \

..‘&Tdvm.%ulwwm.u 2

305w _ELL

.
S
Y

v LS

N% VN

mwmmumuumwm:«ppmuummwcyrrgwmwrkywmumr

LEBg mATFRIAL PER 100 LBS. AROCLOR

JO:\J "W .IQU‘

Yo I

; ~
L35 4, e
\
_
f

m

asl/
i .
s

les5/,

Hus.l E:Frocvu.ﬁ\ I8 34 1288

—- 4

f.03 ov

—..»—. ,

sﬁ ukm.ri.r.u_

IVILN3AIINOD
ANVJNOOD

L

TRAN 009284

‘. R 1l fas

s s, [ C Al

i aasls
.05 .BL‘ .13 LGL:! B/

Léc  5i-64

WATER_PCB-SD0000023686



Dept. 246 - Process Description 40.

AROCLOR
APPENDIX G SUMMARY OF MATERIAL BALANCE RESULTS
AROCLOR 1242
Raw Materlal Usages - Lbs./100 1lbs. product Material Balance
& cost ($/1v.) Theory Material Balance Usages 1bs/100 ibs.
Biphenyl (.0662) 58 63 58 Finished Prod.
1 Filter Cake
3.5 Sti1l Bottoms
.5 0ff-Gas HC1
Chlorine (.0217) 84 91.8 42  Pinished Prai.

1.5 FPilter Cake
.05 Vacuum Jet
2.8 St111 Bottoms
.95 Air-HCl Mix-

ture

uu.go off-Gas HC1
#Ferric Chloride 2.129) 0.03 .03 .03
#Attapulgus Earth(.0302) 15 .15 .15
#A1r  (,00055) 3 > 3.0
#Lime (.0100) 0.5 0.5 0.5

AROCLOR 1248
Biphenyl (.0€62) 52 56.5 52 Flnish Product
' 1 Filter Cake

5 Still mBottoms

.5 Off=-Gas HC1

Chlorine (.0217) 96 : 103.2 48 Flnished Prod.

1.5 Filter Cake
.05 vacuum Jet
2.55 Sti1l Bottang

.95 Air-HCl Mix-
ture
50.15 Off-Gas }Cl

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

B C
CONOMPANY TRAN 009285
FIDENTIAL
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Dept. 246 - Process Description §1.
AROCLOR
APPENDIX G SUMMARY OF MATERIAL BALANCE RESULTS (Cont'd.)

Raw Materjal
& cost ($/1b.)

Biphenyl (.0662)

Chlorine (.0217)

Blphenyl (.0662)

Chlorine (.0217)

AROCLOR 1254

Usages - Lbs./100 1lbs. product Material Balance
Theory Material Balance Usages Lbs./100 1bs.

46 49,8 46 Finished Product
5 Filter Cake
2.8 Sti111 Bottoms

0.3 ‘Off-Gas HCI

108 .117.5 5 Finished Product
Filter Cake

05 Vacuum Jet

8 Sti1ll Bottoms

.95 Air-HC1 Mixture

7 Off-Gas HCl

AROCLOR 1260
4o 43 .4 4

0 Finished Product
0.9 Filter Cake
2.0 Still Bottoms

0:3 Off-Gas HC1

120 128.8 60 Finished Product
0.5 Filter Cake
0.05 vacuum Jet
4.8 sSti1l1l Bottoms
0.95 Alr-HCl Mixture

62.50 Off-Gas HCl
128780
COMPANY
CONFIDENTIAL

TRAN 009286
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HLROCLOR
APPENDIX H ATMOSPHERIC DISCHARGE - WASTE DISPOSAL

-Lbs. per C Lbs. Total Lbs./Yr. based
Discharge to Atmosphere of Aroclor Produced on Prod. Rate 28.6Mign
1. HCl fumes from blow tanks 0.01 - 24000,

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

3. Chlorine gas from chlorinator
vented to blow tank Unlnayn Anknown

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

Discharge to Sewers

1. HC1l from chlorinators 2.5% 500,000#%
2. Clp from chlorinators 2.0# >0, 000#

Discharge to Waste Disposal

1. Montar 0,0176% 5, 000%
2. Aroclor O, 33% 95, 000%*
v*Eetimated
'COMPANY
CONFIDENTIAL

TRAN 009287
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AROCLOR
APPENDIX I PROCESS CONTROL
Sampling Reason for #3tst# Norma 1 Mcthod
Point Frequency Sample -+ - Range Numbe 1’
Chlorinators 2-3 times Specific Gravity .011
per batch
Blend Tanks 3 times Color (APHA) o 50-150 Max. 10,084
each day Sp.Gr. at 25/15.5°C. .011 10,114
Acidity (mg. KOH/g.{ .014 Max. 10,087
#Moisture (Hg0) (PPM 35 PPM Max. 10,620
#Refractive Index at
25°c. .0020 10,125
#Inorganic (free)Chlorides .O5PPM
Max. T-2092
#Dielectric Constant .20 11,608
#Resistivity (500 VDC at
100°cC. 500,Min. 11,607
0.1" GAP as ohm-cm X 10°
#Hydrolysis Stability 1.0 PPM
Test (as Chlorides) Max. T-208(
#Monsanto Stability Test 0.5 PPM
(As Chlorides) Max. 11,503
#iSulfates None 12,169
**Diglectric Strength at
257C. 35 KV Min, 11,60%
##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
Trailers

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

#is#iMaximum range for all Aroclors including electrical and non-electrical
grades. .

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

Safety Equipment

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

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

- West wall at top of stairs of Second Floor.

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

Control room, second floor

FEast side, outside control room

wall, Southwest corner of sprinkler house,
main floor.

3. Scobtt 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 Precautlons

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

1. Safet uipment of Employee
Each emp?oyee has the %oIIoﬁing safety equipment: (1) Hard hat

2) Safety glasses (2) 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.

COMPANY
CONFIDENTIAL

TRAN 009289
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AROCLOR

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

safety Precautions (Cont'd.)

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

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

Explosions

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

5. Toxlicit
ToxIcIty does not present a serious problem, However, a complete
daily change of clean clothes is supplied to each person and time
is allotted at the end of each shift to take a bath., 1Instructions
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:

Free Chlorine from ruptured line or major leak.
HCl Gas from ruptured line or major leak,
Dropping bottoms from stills.

Hot Aroclor & Diphenyl.

LI =

Safety Record

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

Toxicity: This material is & liquid under normal conditions and has a
dIum %oxicity range for liquid ing2stion 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
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AROCLOR
APPENDIX J o SAFETY & TOXICITY DATA (Cont'd.)

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

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

Storage and Handling: Protect the skin, lungs, and eyes by wearing
approved protectlve clothing, respirator, and goggles. People who handle
thls 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 1in a
ventilated area. ‘

Shipping: There are no special shipping restrictions,.

FERRIC CHLORIDE (FeCl,)

Toxicity: This material i1s a solid under normal conditions and is non-
toxTc 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 allerglic to this material and may develop
skin rash, and there 1s an eye hazard.

Treatment and Antidotes: Call a physician.

Storage and Handling: Protect the s«in with approved protective clothing,
avold the breathling of FeClsz dusl, weur approved respirator with adequate
carlridge, and protect the cyco wliln approved goggles. Tnere are no
storuge regulations,

Shipping: There are no shipping restrictions.

DIPHENYL (06H506H5)

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

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

Flre Hazard: Diphenyl is very flammable and will burn when exposed to
heat or I'lame or oxidizing materials.

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

the eyes.
COMPANY
CONFIDENTIAL
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AROCLOR
APPENDIX J . SAFETY & TOXICITY DATA (Cont'd.)
DIPHENYL (C6H506H5) (cont'd.)

Treatment and Antluotes: Wash eyes with water and get the patient to
Tresh air. Try %o ¢t palient to vomic, and call a physician.

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

Shjggin%: Ship in cars or other sultable contalners with a red warning
abel ol flammablility.

XYLENE (CgHy(CHa)e

Toxicity: This material is a liquid under normal conditions and 1s very
oxlic 1n liquid or gaseous form, but 1t 1s less toxlic than toluene. The
M.A.C., 1s 200 ppm.

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

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

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

Storage and Handling: This material should be stored in a cool well-
vent1lated area away from fire hazards or strong oxidizing agents, The
material for storage can be steel cars or tanks. Wear approved
protective clothing, resplraor, and goggles.

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

TRICHLOROBENZENE:

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

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

Other Hazards: This malerial will affect the liver. eyes, and mucous
membvranes.

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

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

TRICHIOROBENZENE (Cont'd.)

Storuge and Handling: Store this material in cool, well-ventilated
area away lrom 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
YoxIc. The M,A.C, of vapor is 50-T75 ppm.

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

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

Treatment and Handling: Wash eyes and skin with water and get patient
to Iresh alr. (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 (OH)e

Toxicity: Lime is not dangerously toxic, and it 1is regarded as more of
& nulsance. This material is a solid or slurry.

Fire Hazard: This material is not flammable.

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

Treatment and Antidotes: F100d eyes and skin with large quantities of
water. 1II 1ime 1Is 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 spéctal restrictions for shipping, but the
conEaIners should have a white label, a caustic warning.

s COMPANY TRAN 009293
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Dept. 246 - Process Description 4g,

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

ATTAPULGUS EARTH:

Toxicity: This earth is not toxic in general.

Fire Hazard; Thére is no fire hazard.

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

Treatment and Antidotes: Consult a physician.

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

Shipping: There are no special restrictions on shipping.

HYDROGEN CHLORIDE (HCl)

Toxicity: This material 1s a gas under normal conditions and is very
oxic. 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 1is no fire hazard under normal conditions, but wet
gas reacts with some metals to form hazardous hydrogen.

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

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

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

Shigging: Shipping containers must have & white warning label and a
non-{lammable label. Ship in appropriate containers such as rajl car
or carboy. .

CHLORINE (Clpg)
Toxicity: This material is a gas under normal conditions and is very

ToxIc. The M.A.C. is8 .35 to 2 ppm. A concentration of 1000 ppm would
be rapidly fatal. Least concentration with detectable odor 1is 3.5 ppm

i COMPANY TRAN 009294
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bept. 246 - Process Description 50.

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

CHLORINE (Clz) (Cont'd.)

FPire Hazard: There is no fire hazard under normal conditions, but there
I8 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
irrltation.

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

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

and cool place away lrom fire hazards. When handling, wear a gas mdsk
or approved respirator, clothing and rubber or chemical safe goggles.

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

pack, or oxygen breathing apparatus.

Shjg¥1n§: The shipping containers must have a green gas label and a
non-I'Tammable label on. Ship in steel cars or oylinders.

COMPANY
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Dept, 246 - Process Description 51,
AROCLOR
APPENDIX K o BACK GROUND INFORMATION

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

Two years later, in 1928, a pilot plant for producing Biphenyl became
operative. However, in the meantime, the Indian Refining Company dropped
all interest in Biphenyl. 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 Qeneral 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 smobile oily liquids to
fine white crystals and hard transparent resins. The excellent electrical
properties, {ire resistance and inertness of the Aroclors make them useful
for many applications.

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

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

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

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

" COMPANY
CONF'DENTIAL TRAN 009296

WAT‘ER_PCB-SD0000023698



Mongunto Company
Monsanto, Illlinois
SAFETY REVIEW COMMITTEE
Accepted by production original slgned by:
WBJ CWR___ 2-19-64
ODG 2-20-64

HBP _ 2-10-61

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

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

TENTATIVE AMENDMENT NO. "A"

TITLE:

Aroclor Standard Manufacturing Process of Dec 17, 1962
811.01 - Bl1 o7

OBJECTIVE:

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

PRESENT PRACTICE:

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

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

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

produce stable Aroclors.

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

W. B. Johnson

COMPANY
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WATER_PCB-SD0000023699



Tentalive Amendment No. "A"

APPROVAL:

original signed by:

Helsler

P, E,
P, E, Helsler = WGK

E. E. Martin

E. E. MartIn - W@k

Hosmer

D. B,
D. B, Hosmer - G. O

, Buckne - . s

(cont'd.)

DATE:

2/11/64
Date

2/11/64
Date

2/14/64
Date

2/19/64
Date

P

7
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DISTRIBUTION LIST:

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

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

OF DECEMBER 17, 1902 - W, O. KRUMMRICH PLANT, MONSANTO, ILLINOIS
SUB-TITLE: Preparation of Aroclor 1232 by the direct

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

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

The crude Aroclor, produced in the chlorinator, 1s air blown, distilled
over calcium oxide treated with Attapulgus earth, filtered, and
transferred to storage

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

Aroclor 1232 is8 prepared by the direct chlor&nation of diphenyl to
a specific gravity of 1.232 to 1.23b at b5°/15.5°C. in the presence of
iron chloride catalyst. The crude Aroclor 1232 is air blown, and
distilled over calcium oxide prior to transfer of the product into
storage containers at 50° to BO®C. 1Insoluble isomers, present in this
special Aroclor 1232, slowly separates out of solution upon prolonged
standing at room temperatures and are very difficult to redissolve.
Since this product is a starting material for the MCS 177 process, the
Attapulgus treatment and final filtration are optional but not necessary.

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

Approval 1s fequested 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. Sulllvan

Date 5/9/63

Approved By:
orlginal Signed by:

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

Safety Review Committee:

"~ COMPANY ‘
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R. S. Wobus 8. England

1.

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

4, J. Soffranko 11. Plant B

5., St. L. Res. Lib. : 12. Plant B

6. St., L. Res. Liv, ) 13. H. L. Hubbard
Y. Plant B 14. J. Mitoray

January 23, 1851
TENTATIVE AMENDMENT
AROCLOR PROCESS

Dept. 246, Plant B

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

This change in process operation is a result of a complaint submitted
because of the presence of green color in Aroclor 1260. Research work
has indicated a trend toward improved color when anhydrous FeClas 1is
used elither 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 56%
Transmission (Fisher Electrophotometer, filter 425B), whereas from a
batch in which the same catalyst plus O 3% by weight anhydrous FeCla
was employed, an Aroclor 1260 of 72% Transmission was obtained,
Extensive analyses of the Aroclor 1260, which was prepared using plant
steel in conjunction with 0.3% by weight anhydrous FeCls, did not
indlicéte any abnormalities or deviations from usual quality material.
A complete summaty of the Research work is presented in & memorandum
to Dr. R. M. Hitchens, January 24, 1951.

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

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

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

In

January 24 1951 ” COMPANY
APPROVED ; CONFIDENTIAL

original signed by:
H. 1E uugnand ]42565% Qj J: ¥ginkauff 1/2 1
. Hubbar ate . « Welnkau ate
T, u‘ palton 1(2565% .Q, B%rbre : 6/25/51
. W alton ate . Barbre Date

D. B, Hosmer 1/26/51 paul g. Marsh 1/26/51
, B, Hosmer Date P. G. MarsE ' . vate
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SAFETY REVIEW COMMITTEE
original signed by:
T . MP

1028.57
B.E.H 10-93-57
RBR.H.M, - 10-9-57

September 27, 1957

Distribution:

Dr. 0. J. Weinkauff - Research T. W. Dalton = WGK
R. S. Wobus - Roberts Bldg. J R. Kellogg - WGK
T. M, patrick - Research Process Holders

A. M. Ellenburg - Research

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

Objectlive:

This amendment covers changes in the chlorination step of the Aroclor
process; in particular, 1t suggests that the batch of biphenyl be circulated
in the chlorinator during the entire period of chlorination, and that a
temperature of 130-150°C., be maintained during the whole chlorination

Previous Practice:

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

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

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

Proposed Amendment :

The biphenyl charge will be heated to at least 115-12000., in the measurling
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 I)OOC., in a
minimum time usually 20 to 30 minutes after the chlorine introduction

The chlorination of blphenyl to all liquid Aroclors should be carried out
at a reaction temperature of 13%0-150°C.

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

Proposed Amendment (Cont'd.)

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

T trainment, 1t 1s suggested that the circulating line introducing the
charge into the top of the chlorination be extended to the surface
level of the biphenyl charge. This will prevent the reaction mix-
ture from belng 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, Octobver 22,
1956 by H Merten, Progess Report No. 5; Job No 3428 Code IND FL,

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

Clrculating each blphenyl batch from the beginning of the chlorination

should facilitate the production of a more uniform material, since a better
contact of the biphenyl charge with the catalyst at the start of each chlori-
nation is made possible. The catalyst will be distributed more evenly and
hot spots wlll 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 obtalned by laboratory experiments (described
above) the following Table I 1llustrates the effect of temperature changes
on the quality of the end product of actual plant runs (shown by stability
chloride values). Table II indicates the improvement in the stability of
different Aroclors produced by circulation of the batches during the whole
chlorination period compared to runs carried out with patch circulation
after the lapse of a four-hour chlorinatlon period.

TABLE I
Batch Temperature Stability Chloride
No. Low _ High ppm./16 hrs.
319 94 116 0.80
320 110 129 0.74
32l 133 145 0.49

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

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

Precautions:

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

Extent of Demonstrations:

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

original signed by: H. L. Merten

H. L. Merten
Research Department

in
Approved:
Ooriginal signed by:
J. R. Kellogg A. M. Ellenburg
J. R. Rellogg : A. M. Ellenburg
T. W. Dalton T. M. pPatrick, Jgr.
T. W Daiton T. M. ratrick
o
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Safety Review Committee

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

R, H. M, 3/18/57

R. E. Howard 3/18/57

March 13, 1857

Distribution:

Dr. 0. J. Welnkauff - Research T. W Dalton - W@K
R. S. Wobus - Roberts Bldg. J. R. Kellogg - WOK
H, L. Hubbard - Research Process Holders

A. M. Ellenburg - Research

Tentative Amendment No. A

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

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

Present Practice:

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

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

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

01l and moisture over an open gas flame prior to thelr introduction
into the chlorinator. Additional catalys. is added to the chlorinators
as required. Normally, thls 1s not necessary more than once a year,

Proposed Amendment: .

In addition to the present catalyst source, each chlorinator batch of
5600 or 4000 pounds of biphenyl will be charged with 2 pounds of an-
hydrous ferric chlorlde 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 FeCls has been investigated and found to give a very
stable product when used in the suggested purportion

The complaints from QGeneral Electric Company on Aroclor 1242 re-
garding the instability of certa n material produced in July and August,

1956, make it mandatory that we maintain our Aroclor quality at its
maximum at all times.

COMPANy
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TRAN 009305

WATER_PCB-SD0000023707



March 13 1957 ~2- Tentative Amendment No.A

Precautions: . '

No increased toxicity or safety hazard will result from this process
change. Ferric chloride is highly 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 & permanent change and should be incorporated in the next
revision of the manufacturing process.

A. M. Ellenburg
Organic Research
Group lLeader

Approved:

original signed by;
J. R. Kellogg A. M. Ellenburg
J. R. Kellogg A. M. Ellenburg
T. W. Dalton F. B. Zlenty 3-19-57
T. W. Dalton T. M. Patrick
for 7. M. Patrick
ln
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Monsanto, Illinois o CC: C. M. Edelblut - Anniston
J. Clegorn - Anniston
Safety Review Committee
Original gigned by}

T,M,P, 6-12-59

June 8, 1959
R.E.H 0=-12-59
R, H, M, 6-15-59
Messrs,
T. W. Dalton
T. M. Patrick - Research
n. M. Ellenburg - Research
H. S. Scott
Process Holders PROCESS AMENDMENT - AROCLORS
Dept- 21‘6 = WoGTKv me
Title

ModIT'ication of chlorination temperatures for Aroclor production
Purpose

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

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

Proposed Procedure

Tnitial chlorination of Bighenyl may be started at a minimum temperature
of 9%°C. provided that 120°C 1is reached within 1/2 hour. Chlorination
may _be continued for the next tow hours at & temperature no less than
leogc. Completion of the batch will then be controlled between 130 and
150~C.

Reason and Justification

Normal Blphenyl storage is maintained at approximately 95 C. to keep
.gafely below the flash point. Therefore to adherg strictly to the

process would require heating of the batch to 130°C. before chlorination.
This results in production delays and increased Biphenyl pluggage in
chlorinator off gas lines. Based on plant experience most chlorinators
are recharged while still hot from the preceeding batch; this normally
vyeilds a starting temperature in the range of 120°C. However, occasionally
delays cause charging to a cooler chlorinator where the net temperature
mdy 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 slightly above 120°C. A lower temperature
range 120 to 130°C. is needed for the first two hours to reduce Biphenyl
carry-over into the off gas lines.

COMPANY
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This proposed process ammendment has tentative approval from Research.

J. R. Kellogg

in
poriglinal Signed by:

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

AROCLOR |
APPENDIX L A ' TIME CYCLE

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

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

Equivalent pounds

Operation Time (hours) of Finished Product
Charge Chlorinator .25
Chlorination 1242 ' 8.70 6330
1248 9.20 7200
1254 11.10 8040
1260 12.30 0100
Transfer to blow tanks .25
Aeration 2.00
pistillation 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 Aroclors are
tabulated below:

Aroclor Batch Time (hrs.)
EpY-L}- B 187355

1248 19.45

1254 21.25

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.

COMPANY
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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, pigments and waxes,

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

Hydrolysis stability Measure of chemically unstable chlorine
compounds,

Munch or Monsanto Measure of thermally unstable chlorine

Stability Test compounds at elevated temperatures,

Thermal Chemical - Developed by the General Electric Co,

Chloride to measure chemically and thermally

unstable chlorine compounds,
Resistivity Measure of insulative properties,

Power Factor Measures power loss due to current
through a capacitor,

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

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

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

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

COMPAN
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AROCLDR

APPENDIX M

QUALITY CONSIDERATIONS
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Ferric Chloride Concentration -~ Reséarch has found that the ferric

chloride concentration must be at least 0, 03% to form stable products.
Research recommends 0. 05% ferric chloride. lLower 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 chlorfnator,

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

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

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

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

Spa rginE - The sparger controls the gas distribution under the cata-
yst hold-up plate and the size of gas bubbles, It is not known whether

the catalyst basket or sparger or both are the critical factors in
achieving the proper flow of gas through the reactor, It is believed
that the sparger should distribute small bubbles give good gas dis-
tribution throughout the chlorinator. The small bubbles have a greater
surface area per unit volume of gas for mass transfer, and this should
incredse, the rdactian rate. - S ; ;

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 Sulfonite:some of the biphenyl, 1If 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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APPENDIX M

QUALITY CONSIDERATIONS

6,

Raw Material Purity (Cont'd,)

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

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

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

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

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

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

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

lime, absorbents, and nitrogen blanketing are used to maintain and
improve electrical properties,
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AROCLOR
APPENDIX M QUALITY CONSIDERATIONS (Cont'd,)

Absorbents

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

The most aétisfactory 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 using Aroclor as & 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 tests are listed in table II of this section.

©  Aroclor 1242 has been degraded by ultraviolent light, and the decrease
in electrical resistivity with irradiation time was measured. The plot of
resistivity versus time of irradiation (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 i1¢s original value by passing the
degraded material over actlivated alumina.

Thermal degradation of Aroclors is minor compared to photo chemical
degradation. Thermal treatment causes release of a small amount of
hydrogen Chloride initially, but this evolution ceases after a short time.
Such behavior is attributed to thermal degradation of impurities. 1If
Aroclor is irrodiated, then exposed to a thermal treatment, appreciably
more HCl1l is liberated.

COMPANY
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pept. 246 - Process Description 57,
AROCLOR
{
APPENDIX M QUALITY CONSIDERATIONS (Cont'd.)
TABLE 1

ADSORBENT SCREENING DATA

Volume Reslstivity

Adsorbent Contact s at 100°¢,
Adsorbent Pretreatment Temperature “C. ohm-cm. x 10
LVM Attapulgus 4
Earth None 60 3400
80 2000
100 2800
o ' 120 2900
LVM Attapulgus Heated at 250 C.= 60 , 4200
Earth 12 hours. 80 6400
100 7200
° 120 6100
LVM Attapulgus Heated at 350 C.- 60 9300
Earth. 12 hours. 8o - 9000
100 ' 6300
o 120 6300
LVM Attapulgus Heated at 350 C.- 60 2400
Earth. 4 hours. 80 5600
100 6000
120 5700
Attasorb - LVM None 60 9700
80 12,100
100 13,700
120 17,800
Attaclay None 80 10,200
100 5400
. 120 6000
Activated Alumina None 60 2100
(Alcoa Grade F-3 80 2500
-325 mesh) 100 2800
' 120 3100
voclay 325 ) None 80 5700
(Western 100 3800
Bentonite) 120 - 9700
Panther Creek ; None 80 < 6200
(Southern , 100 > = 11,300
Bentonite) 120 < > 8100
Filtrol QGrade 1 None 80 <C O 2600
Zeolex 7 None 8o o a 7000
(Zeoliteg ‘ S =
Florite OO mesh None 100 '®) TN 3600
(Activated O - ‘
{ Bauxite) O , -
' Suprex L-G None 100 O 4500
(Kaolin) o :
Attasorb - LVM Heated 350°C.- 100 © 12,200
_ 12 hours. '
Attasorb - RVM None 100 trAN 009315 6,200
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Dept . 246 - Process Description 58,
{ AROCLOR
! APPENDIX M QUALITY CONSIDERATIONS (Cont'd.)
TABLE I (Cont'd.)
Volume Resistivit
- Adsorbent Contact at 100°C, g
Adsorbent Pretreatment Temperature "C. ohm-¢m. x 10
Linde Molecular None 60 2100
Sieve Type 4-A
Laminar Alumina None 60 900
(payton)
Note: Resistlvity of Aroclor before treatment « 1 x 109 ohm-cm.
CONFIDENTIAL
(

TRAN 009316
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AROCLOR
APPENDIX M QUALITY CONSIDERATIONS
TABLE 11
THERMAL DEGRADATION OF AROCLORS AT 25000.
| 6
Aroclor gm. of HCl/gm x 10 Heating Time
1221 2.35 : 1l hr.
6.73 2 hrs.
11.07 5 hrs.
1232 3.91 1l hr.
6.42 2 hrs.
9.81 5 hrs.
1242 5.96 1l hr
9.58 2 hrs.
13.00 5 hrs.
1248 3.61 1 hr.
5. 44 2 hrs.
8.48 S hrs.
1254 3.43 1l hr,
3.36 2 hrs.
6.43 5 hrs.
COMPANY
CONFIDENTIAL
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Dept, 246 - Process Description

AROCLOR

APPENDIX N

MISCELLANEOUS

REFERENCES

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

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

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

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

Title: Improved Aroclor 1242 Studies

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

3, St. 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 materials, catalyst concentration,
reaction temperature and rate of chlorination were
the variables studied with respect to their influence
on the stability of the finished product,
4. St, Louis Report No. 2540, Job No, 171-616, December 28, 1958,

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

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

5. St. Louis Report No, 2234, Job No. 171-451, June 14, 1956,
Title: Evapora.tion Loss of Aroclors,

Summary: The evaporation loss of Aroclors was dete rmined at
100°C, under static conditione,

COMPANY 9
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Dept, 246 - Process Description

AROCLOR

APPENDIX N

MISCELLANEOUS

REFERENCES

6.

10,

11,

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

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

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

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

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

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

St, Louis Report No, 2096, Job No, 2-02-750,01-3202, June 6, 1958,

Title: Resistivity Improvement of Aroclor 1242,

Summary: Numerous absorbents were screened at various contact
temperatures for their effect on resistivity of plant

untreated Aroclor 1242, Heat activation of Attapulgus
Earth was also studied,

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

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

E, Mather, PROCESS DESCRIPTION FOR MANUFACTURE
OF AROCLORS, 1955,

COMPANY
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Dept. 246 - Process Descriptlion 62.

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

Aroclor 1232 ' .000874

Aroclor 1242 » .000338

Aroclor 1248 .000152

Aroclor 1254 - ,000053

Aroclor 1260 .0000088

Aroclor 1262 ,0000132

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

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

Isomer Distribution of Aroclor 1232

catalyst 2 - 7 . 2,8 = 2,8 - 2,47 - 4 4 tri
Fe Clg 15% 7% 15% 6% 38% 11% 9%
Sb Clg 11 0.7 20 3.6 58 18 9
Ti Clg 11 . 0 20 2.2 6 14 7
Sn Clg 24 1 16 2.3 38 18 1.3
COMPANY
CONFIDENTIAL
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Dept 246 - Process Description : 63.

" AROCLOR
APPENDIX N | MISCELLANEOUS (Cont'd.)

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

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

Contains water

36" SPARKLER FILTER

Foreign material - Pirty filter or Clean & re-paper press
in filtrate samples broken paper
\ | - COMPANY
CONFIDENTIAL
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WGK PLANT TECHNICAL SERVICES V. Brawley ’
. . J. Savage
TWITIATCD BV BATE L. Sprandel
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aﬁg(u .YHarris “!28 €5 puering
ot Spyerine Br-es
246 Arocl .
roclor. k&R M5044 eoupER:
YL,

ELIMINATE OBNOXIOUS FUMES AT DRUMMING STATION

SYATEMENT OF PADBLEM AND OBJECTYIVE {Use revorae eolde !f mesessery)

There are obnoxious fumes in the drumming area where an operator
must spend long periods of time. These fumes are from cleaning
fllters in the area, leaks from pumps, and opening drums of raw
materials.

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

TSTRIATED BAVINO OR OVWER GENEFITS

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

FUOSEITE0 aPPADACH, REFEREWEEE, UVE
Provide a vent fan in the roof if it is determined that
this will provide adequate ventilation.

CEVIMATED BAVIRGS OR PROFITS HEW FIXED CAPITAL

evarvation 10 wan woums e

¢ €. DES, e

t.C DES. e

INBTA. JRO— *

prartive 24 __ °

SVART-UP ¢

. TRAN 055800
TOTAL o4 °
101aL i VAN DAYD
AN . ENG, 3V L) Ot N
L. W. Sprandel
APPROVALS

WRIEAC PROSUCYTiOR WoR,
mmisler Le ' o ¢ '

DEPOSITION
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V0 RECEIVE DEYAN BBCTION

e WATER POLLUTION: AROCLOR CONTROL

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

PROSLEM: To determine source and quantity of Aroclor losses to the

sewver.

SUMMARY Aroclor losses are confined to Departments 238, 217, 218,
243, 245, 246, 258, 270, 273, and 275, Department 245 is
now hauling 3600-&500 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 i8 presently being
developed to minimize the Department 246 losses.

Water and mud samples are being taken to determine both the

actual plant losses and the effect of W.G.X.'s outfall on
the arocler levels in the Mississippi River,

@ Pk

M. A. Pierle
Technical Services Dept.

Jo ' | DEPOSITION

~ COMPANY
CONFIDENTIAL

A

COMPANY CONFIDEKTIAL INFORMATION )

- Ris decumont {s the prepery of Bomsanteo Company esd the recipbbu o rewenshls fuw Its safelmepiag and dloposkica B cemtalas ceaflden
¢! lafermatios of Mossmato Company wbioh mesl ast be mpredused, mwalsd te umswtherised pereces or samt atelds the compeny wihemt
goepor ewthorizetion Elher rotala n cenum fBise e destvey. '
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91341:4119(1) L e2- September 22, 1969

BACKGROUND:

The outbreak of adverse publicity toward the use of chlorinated
hydrocarbon insecticides has caused the ¥W.G3.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
a8 birds or fish. .

The object of this report is to summarize preliminary information
on the sources and quantities of aroclor material in the ¥W.0.K.
plant effluent. ’

DETAILS:
A. Sources

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

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

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

B, Quantity

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

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

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

3. Based on yield losses, Department 246 losses are estimated
at 40,0004/yr.

COMPANY
CONFIDENTIAL TRAN 058843
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91341:4119(1) C e3- September 22, 1969

B. Quantity (continued)

4,

General

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

Liquid Samples

1. Plant outfall - one weekly composite sample.
2. One weekly composite sample representing effluent
from Department 246,

=3 24 -3

Mud Samples

l. 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.

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

A project is presently being developed for Dept. 246 as
part of a peneral paving project which should minimize
egroclor 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 18 needed.
The estimated cost for aroclor 1loss control is $10,000.

COMPANY
CONFIDEITIAL

TRAN 058844
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91341:4319(2) b September 22, 1969

CONCLUSIONS:

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

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

3. A project to minimize Department 246 losses is being
developed., Estimated cost is $10,000,

FUTURE WORK:
1. Continue supplying samples to the laboratory.
2. Improve monitoring system in Department 246,

3. Report on analytical results when obtained,

- COMPANY
CoNF\DEN TAL

TRAN 058845
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DATE:
SURJECT:

DEPARTMENT:

JUSTIFICATION:

COST:

EXPERTMENTAL:

SAFETY:

/ba

to Aroclor can cause a condition of chlorance.
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la
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PR&D WORK PLAN

Bell

Haupt
Landwchr
Jessce

. Miller
Williams
Arnett

Brown

Howard

Wright

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

-

¢ o o
-

* o o .
e s+ o e s e =

LY EREYLDNELOXOOL S
meXOXMOIHMCrICOSS

¢ o

and terphenyl content of plant
waste water.

Estimated per diem PR&D Cost $87
Mandays - 10
Total Estimated Cost §870

1. Run adsorption isotherms with the waste water at 10°C aud
embient temperatures utilizing the following absorbents:

a. Carbon (different types)
b. Attepulgus clay

¢. Porocel

d. Silica

e. Molecular sieve

£. Aroclor 5460

Target Completion Date 5/8/70

2. The data obtained in the above test will dictate the dircction
of future work. Another work plan will be issued upon cempletion
of this work plan.

The wagte water cffluent from the Aroclor department contains mainly
HCl and Aroclor (i.e., in low concentrations). HCl fumes and acid
src very corrosive to the skin and mucous tissue. Repeated expcsure
Hence, any arca
exposad to the waste water should be washed thoroughly with copious
amounts of water. If exposure {8 in a critical area as the eyer,
eonsult a physician,

%Zﬂ t&'.A/ /@M,\‘o\/

.. Ishmeal Ransaw

TRAN 059631
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W. B, Popescoron - 8¢, louie

Daceaber 7, 1970 J. lzson
H. Bzrgen
P. llolzenfecl
G. Frutoch
G. Jeszeo
: D. B. She~rn
J. R. Saveze P.J.A. Movsh

Onz very importanut obdjzetive of cur IC8 envir.nintal
eontrol program was to control the leasads of I'CD in
ocur plants to acialeve & meximun of 50 pp in the
weste vater effluent by 1-1-T1 end 10 pih by 9-1.71.

During the month of Septerder, lavport r2ncried en
averaze of 2U6 ppd. Ducing Novemher Anaiston re-
arted 1410 ppb and the Krumardch Plant reported

95 ppD.

Bzcaruse of the scidousnuens of the PCB prolLlen this
level of poerforisance canndt be alloved to contiuvue,
I co not rcceall that avy of the plonts howa bean
denied a ranonrce they rejuzsted to achileve the
stated objuctives. .

We do not have the luxzury of unliuitea tinz to none
rat this problea. ‘Yhat do ve necd to reducs lonsces
quickly?

M, B, PA2AGIONARE
ns

TRAN 061773

DEPOSHKON
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION

THE UNITED STATES OF AMERICA,

Plaintiff,

OUTBOARD MARINE CORPORATION

)
)
)
)
vs. ) No. 78 C 1004
)
)
and MONSANTO COMPANY, )

)

)

Defendants.
The deposition of JAMES RICHARD SAVAGE,
called by the Outboard Marine Corporation for examina-

tion, pursuant to notice and agreement and pursuant to

the Rules of Civil Procedure for the United States

District Courts pertaining to the taking of depositions,

taken before Thea L. Urban, a Notary Public in and for
the County of Cook, State of illinois, and a Certified
‘Shorthand Reporter of said State, at the offices of
Kirkland s Eilis, 200 East Randolph Drive, Chicago,
Illinois 60601, on the 27th day of January, A.D. 1982,
commencing at 11:07 o'clock a.m,

PRESENT:

-~

MS. ELIZABETH STEIN,

{Pollution Control Section

Land & Natural Resources Division
Department of Justice

Washington, D.C. 20530),

appeared on behalf of the
United States of America;

WATER_PCB-SD0000023734



Savaye =~ ditect 28

Q That would include the laboratory technical

service?

A Yes.

Q And manufacturing?

A Yes. And the Maintenance Department.

Q Were you involved as Production Supervisor of

the Aroclor Department in manufacturing forecasts de-

termining how much should be manufactured?

A No, my Jjob was to produce according to the
schedule.

Q Who provided you with tﬁe 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.
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:

WAfER_PCB-SD0000023735



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 {ound.

MR. SCHINK: But he didn't say he was aware since

then they were in the waste at the time he was there,

so there was no foundation.

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, arg 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 thatf

Q What I am asking you is from yéur knowledge
of the production and the operation of the Anniston
Plant and the Aroclor Production Department, how did
that happen?

A I think based on our later study that we
bsgan to understand that that was even very small leaks
which‘lat?r 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

DEPOSITION
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Monsanto
rwou 1wame s vocanions R, L. Neary (4-8156) General Offices

oatt April 6, 1970 €« H. S. Bergen
v R. E. Howard/R. M, Kountz
sunstcy Minutes of Meeting on Aroclor Fractionation W. B. Papageorge
UUU Building - 1700 So. Second Street W. R. Richard
@trthenNey ﬁpl‘il 25 1970 J. R. Savage
TO ¢ Those in Attendance:
" J. L. Bernhardt
J. 0. Bright
N. F. Mueller
R. H. Munch
R. L. Neary
J. E. Silver

This meeting was called to review Aroclor 1142 fractionation work by Research
and develop & program of action involving Engineering.

The background was reviewed on Aroclor uses and the basis for the proposed
fractionation step in the refining process to improve biodegradability. Dur-
ing the discussion of product composition, preliminary laboratory batch dis-
tillations and production rates, the following basis was established for the.
requested economic evaluation study.

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

2. Production rate - 30M 1b/yr.

3. Continuous fractionation of 1142 teking 82% overhead.

4, The higher boiling isomers from the column bottoms will be taken as a
side stream and processed to Aroclors 1254 and 1260. The residue will
be processed to recover yield in the present residue recovery systems,

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

The futu flnns are as follows for sequential actions:
i. Develop preliminary economics for fractionation by 4/13.
2. Discuss additional cost with msjor customers.

3. ldentify data needed for design.

4. Carry out process development in Research.

CO|\I||" PRI |
CONFIDENTIAL

5. Define project and prepare project scope.

DEPOSITION
EXHIBIT TRAN 007185
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Minutes of Meeting 2. April 6, 1970

Future plans (cont'd): ’
6. Obtain project approval.

. 7. Execute project.

- <. 'v
3 : [ R
sl e T 7',

R. L. Neary

COMPANY
CONFIDENTIAL

TRAN 007186
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Monsanto

fHAM NAML A LOCATION.

Mr. J. R, Savage - (Qeneral Office

ety

NPT

TO

md

e 1 ety A

May 4, 1970 ¢ Mr. W. R. Richard
QUICK ACTION POSSIBILITIES ON AROCLOR POLLUTION

: S
9?/)/:\ Al A /'f)
Mr. H. S. Berg T e

General Offjee fﬁi 9( |VJ 2 b

(6(.;N(”

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,

Introduce an interim HT fluild to keep customers goling

until more sophisticated fluids are ready. We could

uickly 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 12427

Announce that, in addition to replacing/eliminating
the non-blodegradable 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
Pydraul andTherminol reclamation programs which make
it unnecessary to discard used or contaimated {luids,

J. R. Savage

TRAN 005572

DEPOSITION
EXHIBIT
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.o ’o mu @ ST. wm

RAY 20, 1970 ‘ H. T, JOHISON
D. A. OLSONM
R 1232 REPLACEMBAT J. R 8aVagR

¥, R. RICHARD

&

are temporerily continuing with Arcelor 12582 as
.“:4 rox’- several acoounts (Wymn 041 and Radiator
cialties). .

We would like to go as soom as poasidble to & produet
a8 elose te Aroclor 1232 @8 possible, but eme whieh
would not erystallise and be essentially biodegredable.
I understand that we might appreech this by using
Arooclor 12356 and blending this with Arceler 1221,
There may be othar ways to get around it also.

Would you please develop as quickly as possible owr
best replaceasnt for this produst so that we ean
plan to start making it as socon as possible., Please
keep Marketing, Jim Savage and I edvised. Thanks,

§

B 8. BEROBN

DEPOSITION TRAN 005571

EXHIBIT
V3L
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Monsanto

P cmame m o1 e eu st

P. G, Benignus - St. Louls Ceneral office

TO

June 11, 1970 + H. S, Bergen - St, Louis

. R. Ho M\-\nch had Jopc Queehy
CAPACITOR AROCLOR 1242 W. R, Richard - St. Louis
‘ J. Savage - 8t, Louis
MCS 1016 J. G. Bryant - 8t, Louils
G. R, Graham - New York
D. Ao ol’Un - St. Louis Jo Ro hllon - 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 biodegradability. Ve now feel that this
nomenclature is not desirable at this stage of this new and
not fully explored material,

Therefore, we now elect to call this material MCS 1016, Please
now use this designation, instead of Aroclor 1242B,

Thank you,
A
 li ke
Paul G. Benignus
/dn

TRAK 008623

DEPOSITION
EXHIBIT
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Monsanto
fROMW 1RAWE & LOTATION) w B P Eg EQEBGE - ST‘ LOUIS

JULY 17, 1970 _ “ D, S, CAMERON - BRUSSELS
‘ W. S. CLARK

 Svener : E. M, EMERY - JRQ

: M. W, PARRAR - 2ND STREET
cereaemct : R. E. KELLER - 2ND STREET

R. M, KOUNTZ
TO : H., S. BERGEN J. MASON
b= MUNCH - 2ND

W. R. RICHARD

J. R, SAVAGE

J. E. SPRINGGATE

E, 8, TUCKER <« 2ND STREET
H, A, VODDEN =~ RUABON

E. P, WHEELER

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

1. Monsanto-USA Studies

River die-away studies indicated Aroclor 1221
disappears, Aroclors 1242, 1248 and 1254 were
undegraded. ’

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

2. Monsanto-U,K. Studies
Shake flask studies demonstrate that 2,4'-,

2,2,3- and 2,3,4'~ 1somers degrade readily.
2,2',4,6-, 2,2',4,4', and 4,47 do not degrade.

Ruabon laboratory also demonstrated by peak
~ anrlysis that MC3-10i6 and Arooclor 1130 are -
more degradable than Aroclor 1242,

3. Environment Samples

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 clese to industrial
plants. Since large quantities of Aroclor 1242
are produced and released to the environment,
degradation must be ocourring.

TRAN 037172

DEPOSITIO
EXHIBIT

LU #37]
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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 are present in the original Aroclor
are modified or missing in the sample extract
indicating degradation.

MCS=1016

Considerable discussion was held on what is
meant by "biodegradable” when describing
MCS-1016. Capacitor customers I visited had

the erroneous impression that this meant the
material could be introduced into the plant
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 conbrol. 1In some instances this may
require activated sludge treatment units. It

is gcnerally agreed that the relative improvement
in biodegradability 1s an advantage which the
capacitor industry will find interesting. We
must establish if the less contronllable hydraulic
fluids applications can materially benefit from
the use of MCS-1016. ' '

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 which he
believes are effective on PCB's,

E. Emery is completing his studies on HB-U40O 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 complete
and his equipment provides for testing four
products at a time. Analytical facilities are
manned 7 days per week, 12 hours per day.
Equipment needs are being evaluated,

TRAN 037173

WATER_PCB-SD0000023744



The backlog of products to be tested continues
to increase. The Applied Sciences Group
continually reviews the 1list 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.

19(/75 @g“"’h‘
W. B.PAPAGEORGE
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BRUSSELS

TOKYO
2ND STREET

2ND STREET

MARKETING:

Market withdrawal programs continue on schedule.
Therminol food users are converting to Therminol
66 or Therminol 55, with little loss of business.

Customer letters for notification of Pydraul FOA
are prepared and will be issued when manufacture
i8 complete (estimate 2 weeks).

The withdrawal/replacement program for Aroclor
plasticizers appears to be going well. Several
customers have reported success in reformulating
in such applications as epoxy coating/potting
systems and inks. Production orders for the
products being withdrawn have been very heavy,
however, the producing plants and production
planning have done an excellent job of keeping
shipments moving in an orderly fashion.

ENGINEERING:

Aroclor Incineration

A preliminary project scope for a 10 N 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.

SITION
D XHIBIT | TrRan 039104
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ENGINEERING: (Continued) -

MCS=-1016 Distillation

Economic analyses to establish method and location
for distilling 55 N pounds/year of MCS-1016 were
completed and issued. The preliminary project

scope was prepared and issued for commenta. A
safety review has just been held. The appropriation
request data transmittal will be issued in early
Auvgust.

EUROPE

There has been little new activity during July.
Neither of the NERC reports has yet been published,
although the new journal "Environmental Pollution"
carried the paper written by the Monkswood people
on the avian toxicity of PCB's. This provoked one
or two reports in the popular press. .

A NATO committee is sponsoring an investigation into
marine pollution along the coast from Calais to the
north of Holland, with special reference to PCB's,
They were advised to get in touch with Bayer and
Prodelec for information on the usage of PCB's in
Belgium and within the whole of the EEC.

Implementation of the PCB plan for Europe is held
up pending further meetings with the other P(CB
producers, firstly to determine their attitude
towards a voluntary withdrawal from uncontrollable
applications, and secondly to determine their
reaction in the svent of a unilateral withdrawal
by Monsanto.

JAPARN
No new public developments in Japan. MMK writing

revised policy for marketing of Aroclors. U,S.A.
customers (3M, Thiokol) investigating Japanese sources.

TRAN 039105

WATER_PCB-SD0000023748



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 chicken
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 defects, 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.
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RESEARCH
Aroclor 1242 Replaéement for NCP

The two major problems with monoisopropyl biphenyl
(MIPB) are now defined as odor and eye irritation.
Both problems could be solved by changing from
propylene to a higher olefin for alkylation of
biphenyl. Major interest is now centered on C 10
alkyl biphenyl (ABP-11) from Ethyl Corp. < -o?é?in,
our oxo process feedsatock. 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 s3ix 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
éAlkylate 215), and (3) alkyl benzene high boiler
Alkylate H-230).

Plasticizer Replacements

Blends of Aroclors 5460, 5442 and 1221 were developed
to approximately match the viscosities of Aroclors
1254, 1248 and 1242. Replacement recommendations

were made to customers to whom viscosity is important.
Specifications are being developed in cooperation with
the Anniston Laboratory.

MCS-1016

‘Sixteen drums of the MCS~1016 have been prepared by
fractionating Aroclor 1142 in a packed column
equivalent to 25 trays in the Dayton Pilot Plant.
The distillate was brought here and analyzed. Then
the fractions were recombined to give the desired
composition and treated with a Porocel column to
give the desired electrical properties. The product
is now ready for shipment to customers for testing
in capacitors. Since all the electrical properties
of MCS are indistinguishable from those of Aroclor
1242 and there are only minor differences in other
properties, this fluid should be & direct substitute
for Aroclor 1242 in the capacitor industry with no
capacitor design change or processing changes needed.

{RAN 039107
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RESEARCH: (Continued)
Industrial Fluids

Pydraui P-0QA

Pydraul P-9 was reformulated as Pydraul F-0A
to avoid the use of chlorinated biphenyl.

The new formulation is compatible with F-9.
The lubricity in V105E pump tests is superior
to any 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 POCl3y and nonylphenol/
cumylphenol. This should bring the reactor
cyele to <6 hours. The process pay-load might
be further increased by employing the Schotten-
Baumann Step II and III reactors.

The pilot plant is reworking 1000 pounds of
plant material by acid hydrolysis and washing
to reduce acidity and hydrolyzable material.

Aroclor Substitutes

Bromoaroclor 1233 (13% Br) was scaled-up in a
35 gallon run in the Pilot Plant. This fluig
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 ¢s8 and a 210°P viscosity of 11.7. Ve
are seeking the lowest viscosity, all liquid
terphenyl for use in hydraulic fluids. ‘

a-Methylstyrene dimer was mono and dichlorinated
for evaluation as a plasticizer in place of
chlorinated biphenyl.
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RESEARCH: (Continued)

Biodegradation - Ruabon

Priority has been given to the development of more
refined GLC analytical techniques so that more
selectivity will be available for degradation studies
of multicomponent PCB's such as Aroclor 1242. This
has caused some delay, but work in progress includes
biodegradation studies of Pyralene 1500 (a competitive
product), two of the key isomers for assessing the
viability of the theoretical mechanism for degradation
and HB-40. We are also studying the soil culture
which Professor Evans, at Bangor University, has

said will grow on Aroclors 1242 or 1254 as sole carbon
source.

Bilodegradation 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
&8 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.

MANUPACTURING
Anniston
Current Level

Aroclor losses during July averaged 3280 ppb in
the plant effluent. This is equal to 36 pounds/
day of Aroclor.

. Plant Effluent Suspended Aroclor Control

Aroclor sump oconstruction 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.
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MANUFACTURING: (Continued)
Bulk Waste Disposal

Data defining magnitude of solid material
quantities will be completely collected by

week of August 31. Quantities and the basio
estimates from which they are derived will be
discussed with Production and TSD representatives

August 6.

Laboratory testing of mixtures of Montar 1 and
Montar 5 were not dramatically successaful in
reducing pumping temperatures required - 200°C
range 8till necessary.

Experiments with hydrocarbon dilution of

chlorinated and unchlorinated Montars appear

to indicate this as an extremely attractive

route to effectively reduce pumping temperatures,

in some cases to near ambient. Economic evaluations
will be made in the next two months. If successful,
this will reduce handling costs and also provide
auxiliary fuel for incineration.

Sauget
PCB Levels in Sewer

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

Memo being published by M. Pilerle covering the
sampling program for the plant. The Aroclor
Department and total plant effluent will be
monitored daily. Current effort is to improve
the sampling technique.

Aroclor analyzer received and laboratory is
ready for routine analysis. Sampling will begin
on & routine basis this week.

PCB Levels in Aimoaphere

Points of loss have been determined. Report being
published. Most severe losses are from Therminol
units in Departments 239, 245, 248 and 255 work
begun to correct these areas. -

rRan 039110
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MANUFACTURING: (Continued)

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. Wwill
complete this as per schedule by September 1,

1970.

Projects To Reduce Sewered PCB's From Aroclor
Department

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

Basin for trenches (Est. 1795) complete.

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

Provide paving curbs and catch basin in Aroclor
department to prevent losses from spills,
especially in the tank car loading area.
Guesstimate cost is $60,000 to $80,000.
Estimate will be submitted by mid-August.

PCB Rework Project (Est, 2095)

Estimate completed, $32,000 capital, $3,000
expense. Appropriation request being typed.

Incineration Liaison

Phenol department fusion reactor area firmed
up &8s location for Aroclor incineration. Tony
Rasmussen named Manufacturing Representative.

-L4@f36;30?;:~1*"
W. B. PAPAGEORQE
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J. R. Savage -« (General Office

September 23 1970 , Hr, D.C. Malm JFQ Plant
va ¥W.B. Papageorge
PCB POLLUTION

fir. A, E. Peterson
J. P, Queeny Plant

Comments on the PCB situation at JFQs
1. Central Drumming

We are now under an ediet to eliminate all PCB's from
our industriel fluid (Pydraul) line by the end of

the first quarter of 1671. We therefore will not be
using any PCB's in Central Drumming (note that Aroclor
S4%2 and 5432 are not PCB's). Therefore, we cannot
Justify capital in CD for curbs, etc. on this basis,
although housekeeping or "routine®™ pollution
coneiderations 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
T

Any filling or topping off of these systems should

be done with Therminol FR-1 (Aroclor 1242), We have
begun converting our customers, but the word may not
have reached Monsanto users who order fluid under
Aroclor nomenclature. D,E. Roush ($42529) can answer
any technical questions. FR-1 is no panacea, but is
less of an environmental problem.

3, Aroeclor 1232 in TSCl:
)

This service should be converted ' to 1221 if possidle.
Aroclor 1221 is relativelizbiodegmdable, vhile 1232
is @ blend of 1221 and 1242, which contains several
per csent of very persistent isomers.

Jde R. s;vago'

2d
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SUMMARY

PCB type Aroclors have been used or handled in four departments and
the Research Pilot Plant at JFQ. Total annual lLosses have already

"been Aeduced §rom 21,500 £bs. Lo 14,000 Lbs. via {nterim and

peamanent measured taken at a cost of $3,000.

A program has been developed which, 4§ {ully implemented, would
essentially eliminate all noamal Losses Lo the enviromment by
8/1/11.at a cost of approximately $35,000.

Comments on the program by 1/15/71 are solicitated.

The program is summarized in Table 1. Prionities are based on
probability of Loss and estimated cost of correction.

TRAN 036827
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Page 2

TABLE 1
Aroclor Status and Proposals

gzeof0 NY¥!

Problem Est. Loss Sounce
Area Lbs./yn. of Loss Possible Actions Status Est. § Timing
TSCL 6600 Seal {Luid Prain headen complete 56 @0 e----
Nash Pump : - Sep. § Demist. comnected Lo :
Drains disposal drum.
"wy” Bedg. 1600 Vapons, pump Change §Luid Lo complefe 2000 @ eeeea
Leaks, fjacket  Theaminal - 66
4Leam outs.
Ts¢e 2500 Vapons, a. Switch to T-66, Topping with 4000 Compatability
Heaters (2) pump Leaks . inert system, A-1242, nesults by 12/31/
oA Avwaiting 76.
b. Switch to A-1242 completion of 4500 PAFE by 2/1/71. °
pan pumps, cold compatibi{lity
thap vent. study of T-66
with TSCL.
Phthalyl - 1000 Vapons Switch to A-1242, _ Topping with 1500°  PAFE by 1/21/71. e
Chlonide pump Leaks. penmanent pump pan, A-1242.
pressunize syslem, Temp drip pan  500°° :
vent condensexn. proj. 4cope
ready.
¥ 8edg. 8000 Vapoxs, Clean system. Unit cumrently 33,000 Investigate
Leader Unit pump Leahs, Switch to A-1242 down. Top with by 3/1/71.
. steam out of  cold trap vent A-1242. Majon - PAFE by 4/1/71.
jackets. new type pump . pump overhaul
- cunb area. unbuccess ful.
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Prionity Problem

Area
é ¥ Bldg.
Yord unit
7 CLHS
| ¥ 8ldg.
Centerundt

Est. loss
£bs./yn.

Sounce

of Loss
Vapons ,

4team out a‘
fackets.

Pump Leaks,
hose daa;nage,
piping Leaks.

Not 4n use.

Possible Actions

Suitch to A-1242.
Cold thap vent
Pan pump.

Install chg. pump

PCB containing
Aroclons will be
eliminated {rom
atl blends by
4/1/71, J. R.
Savage memo of
9/23/70. PAFE
gor new unloading
punp submitted.

Tsotate o prevent
Me.

Dismantle

Page 3

Status Est. $
Unit cunnently 7000
dowm Ltop with
A-1242, Pump
4in good
eondi{Lion.

' 2500
doson 500
—om - 2500

® Total PAFE of $5000 expected.” Justification is primarily o prevent comrosion of vessel and jacket.

%% Inteaim measure taken.

TRAN 036829
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Investigate by

3/1/71.
PAFE by 4/1771.

PAFE #10691
submitted ~
12/10/70.

6/1/11.

Oelea.
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e

FUTURE WORK

1. Continue £o define details of changes requined m the Leader and
sbuth yard units seavieing the "W" Building.

2. Proceed with program as outlined, on as modified Lo meet needs
based on information received §rom addressces.

/fem
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I. INTRODUCTION
PCB's econtaining Aroclors are extremely stable and highly inent
§lulds and as such were considered 2o be a safe §fuid, Recent
evidence, however, indicates that PCB4 have an adverse effect on
the environment. Since awclors are only slowly degradeable
through natural means there is econcern over thelr buildup in the
environment. Aroclons in the 1200 series are of primary comcern.
The higher the number, the mone reslstant s the {Luid Lo bio
degradation. ..
To protect the environment Monsanto has established a self imposed
Limitation of PCB Losses Lo the waste effluent of 10 ppb. 1In
addiwnadvozawc Losses Lo the atmosphere are o be essentially
mu 3 :

The purpose of this aeport 48 Lo relate the internim and permanent
steps taken to date Lo neduce PCB Losdses Lo the environment and £o
dnvite comments on measures proposed Lo obfain a further and penmanent
reduction in Losses.

11. DETAILS
A. Genenal

An dnspection of the Aroclor using facilities at TSCL, Phthalyl
Chlonide, "W" Building and the Research Pilot Plant ("Ww" Bldg.)
was made. Technical advice and recommendations were obtained
grom D, E. Roush of the Fluids Group. Discussions were held

~ with Department Supervision and alteanatle solutions Lo the

- eldmination of PCB Losses Lo environment were presented and
a cournse of action chosden. A {inal decilsion {in TSCL can not
be made until the outcome of a compatibility study {8 complete.

Interim and permanent mmwtu. where {mmediately feasible have
ge;n Laken.

B. Departments
1. Research Pilot Plant

Two poatable high temperature §luid heating systems have
been employed in this facility. A third unit has just been
obtained. Although the units originally used Theaminol 77,
Aroclon 1248 was subsiifuted many yearsd ago and {4 use
continued. Fluld Losses have been {incurred §rom pump Leahs and
4teaming of vessel jackets Lo the sewer when changing heating
or eooling medium, and vaporization.

b
.
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v, . Alteanate solutions fon the WY problems wene:

1. g:»;g.gnuz with A&oaolg fluid. Estimated eost
T Switch to Arocloa 1248 because it 48 mone
biodegradeable.

b. Paovide Large drain bana undex pumps .
.€. Cold trap vent to prevent volatile Losses. ’

d. Provide for trapping of effluent steamed
from vessel jackets.

£. Change to non PCB eontaining fluid. Estimated
cost $2000.
a. Suilch o Thewminol é6.

b. Inert the ;zue_hi& Lo prevent oxidation and
. eliminate the fire hazard.

A meeting was held with Dx, Knapp and Mr., H. Close of the
Reseanch Pilot Plant Lo discuss the alternates proposed.
Alternate #2 was necommended 2o and acceptled by Research as
the best overall solution. Since Thewminol 66 contains no
PCB, future concean over such fLosses from this facility will
be eliminated. Da. Knapp agreed to complete the changes
requined before the next stantup of heating systems (12/18/70).

2. Tsce
a. Nash Compressor - HCE system

Aroclon 1232 48 used as the sealing {Luid for the Nash
Compresson in the HCL system. Llosses are estimated at
6,000 &ba. annually. Aroclor builds up regularly in
Lhe system's instrumentation and {8 drained pe/dodéca.&q
. £o the pump's cateh pan. The drain &ine from the Baink’s
demister joins the pump pan drain. This Line §oamerly .
aan directly Lo the sawer. The Line has been altered so
that the dralinings are now eaught in a duwm, Full drums
are marked "Aroelor for Ineineration” and sent Lo WGK
gor &Lorage.

HCL fw' TSCL 48 used in the manufacture of Bisphenol A.
Samples of Bisphenol A have been submitted Lo Research Lo
determine whether any PCB's are present. Analytieal problems
have been encountened by Research. New Laboratory facilifies
have just been completed which are expeeted £o paovide
aeliable aesults. Analysis of the BPA sample is expected

by year end.

TRAN 036832

WATER_PCB-SD0000023761



b.

" Page 7

A search was conducted fon a substitute {fuid {oa the
Nash Compressor, but no satisfactory material could be
found. Bisphenol A manufacture {8 scheduled to cease
at JFQ by the end of 1971, At this time it may be
possible Lo alter the HCL system Lo eliminate the Nash
Compresson and thereby eliminate the use of Aroclox.

Heating Units = Two

Two heating systems emplouing Aoclon 1248 arne 4{n use.
Annual Lossed total approximately 2500 pounds {rom these
units. The bulk of the Losses are the result of pump
Leaks., Some atmospherdie Losses are {ncurred as no
congenrvation measures are employed on the vents.

As an {interim measure the department {8 using Arwclor
1242 {on Loss makeup. Operating instructions have been
modified and personnel instructed Lo exert extreme care
4n handling of Aroclon fLuids to prevent imadvertent
dewerning. :

Altenate solutions Lo correct the problems with these
heaters anre:

1. Continue with Awclon ftuld. Estimated cost $4500.
a. Switch fluid Lo Aroclon 1242,
b. Provide Lange drain pans for pumps.
¢. Cold thap vents. '

2. Change to non PCB containing {fuid. Estimated
cost $4000.

a. Switch to Theaminol-6é.
b. Inert systems with Clq. -

e. Alter Line §rom conservation vent and provide
cold 2rap/flame aresten.

The alternates wene discussed with the department supervisorn

_ Don Abresch and alternate 72 aecommended. Ma, Abaesch

agreed with the aecommendation providing that Theaminol-66
was found to be compatible with the TSCL streams heated.

A study has been nequested of the TSD Process Group and
heaults are expected by 12/31/71.

rran 026823
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Both units are heated by 350 Lbs. sfeam. The fLuids anre,
used at a maximum temperature of 205°C. While this
Lemperatune 48 above the (Lash and fire points of
Therminol-66, inerting of the system with COy shoutd
provide adequate {ire protection. The auto Lgnition
Lemperatune 02 T-66 is 364°C on 120°C higher than
Lomperatune of the heating steam. Therefore 4imstuwment
malfunctions cannot result in over heating of the §Luid.

:/l”%’f fon the necessany c_hangd can be submitted by

3. Phthalyl Chloride

This department has one Aroclor system used for both heating
and cooling of a reactor, Heating L4 accomplished by the
use of bayonet heater submerged in the agitated jacket. The
fluid {8 circulated thrwough an external heat exchanger §oa
cooling of the aeactor.

& .

Losses AM, about 1000 £bs./yr. and are paimarily §rom pump
Leaks, Abmospheric Losses are estimated Lo be 69 £bs./yA.

Corrosion of the vessel has become a major problem. The
cornrosion 48 caused by the Jintroduction of atmospherlie
molsture which causes the breakdoum of Aroclor Lo §orm HCL
at the temperatunes used (300°C). The moisture {8 introduced
by the breathing action taking place via the open vent as
alternate heating and cooling cycles are employed.

Jacket maintenance e0sts from corrosion average $1500/yA.

Comrective action is6 a necesdity Lo prevent the Loss of the
'$15,000 reactor and consequent business Interruption.

Interim actions have been taken o reduce the PCB Lods and
Limit its effect on the environment. Aroclor 1242 is used

> - 2o mahe up any §luid Lost. A Lemporory dnip pan at the pump
packing gland has been provided. Operators have been .
instweted Lo take precautions against allowing Aroelor
§luld Lo enten the waste effluent and operating instructions

modi {Led.,

Two alternatives were developed Lo so0lve the eombined PCB
esrrosion problem in this department. They aret

1. Contimue with Aroclor §Luld. Estimated cost $5000.
a. Switch Lo Aoclon 1242,
b. Paovide Larnge drain pan §orx pump.

TRAN 036834
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e. ;:'ﬂ't the system with Ny and provide conservation
v .

d. Provide condenser on conservation vent.
e. Tnstall snupture dise.

2. Change to non PCB eontaining fluid. Estimated
cost $5000.

a. Switeh Lo Theaminol-66.

b. Inert the system with Ny and provide conservation
vent,

e. Provide vent condensen,

The alternatives were discussed with the department
sdupervison C, Schrock. Alteanate #1 was chosen primanily
for safety neasons. The use of electrical heating units

in the jacket was the overuiding consideration. Temperatures
could exceed the auto ignition femperatune. 1f the inerting
system would fall, an explosdve situation could result.

A PAFE will be submitted by 1/21/71, i no adverse
ecomments are Aecelved,

"w" wd“.ﬂg

The "W" Building has three Aroclor heater systems. The
small homemade unit Located in the center section 44 no
Longen used and witl be isolated to prevent use.

The "yard” unit has an excellent maintenance record and
addition of §Luid {8 rare. The Losses that do occur are
§rom pump Leaks and volatile Lodses through the open vent.

The prinediple source of Loss for "W" Building operations 4is,
the Leader unit Located south of the "BBB" Building. Last
year the pump seal failed on §ive occassions and accounts for
the majonity of the Losd. 1n addition some volatile Losses
are {ncurred ugh the open vent.

A major overhaul of the pump was com;vtued 4n November, but
the seals failed within a week after slartup.

ALL units arne currently down. When operation 48 Aaequired

only Aroclor 1242 will be used foa makeup of Losses. The
manufactuning duperintendent foa the "W" Building, F. Copanas
Aeports that curnent projeet forecasts indicate that only one
heater will be requined for the foresceable futurne. Operations
will be confined Lo the yard unit as Long as only one heater
48 nequined.

TRAN 036835
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Two basie alteanatives for a permanent solution Lo the PCB
Losses from the Hwo heaters were discussed with Messas
Suth n and Copanas. One was £o econtinue with Aroclox
and the other to swilch £o Thewminol-66. Both men objected
Lo the use of Thewminof-66 {rom a safety viewpoint. The
Lulds in both units are heated by open gas {lame burners.
hruptured tube 4in the furnace would result 4n a §ire.
Special instrumentation would be Aequired o sense the
fire, shut off the gas and extinguish the {ire automatically.
Curbing Lo prevent the spread of buaning §Lluld from the unit
would also be aequined.

The stated auto {gnition Lemperature of the §Lluid is somewhat
Lowen when the material 48 soaked {into {insulation. Sinee the
fluid is grequently heated Lo over 300°C, a Leak into the
Ansulation could result in a {ire. System alterations for
elther AMoclor on Thwu’.nof-éé are {in the same oader of magnitude.
Although the &teps !Lequj).éd 2o be taken fon the continmued wse
of Aoclon fluids L8 s2iLL under {nvestigation, the {ollowing
changes ane being considered.
1. Leader Unit. Estimated cost $13,000.

a. Change fLuid §rom Aroclon 1248 2o 1242,

b. Provide new Leakproo§ pump,

e. Cold thap vent.

d. CLean syslem.

2. VYard unit. Estimated cost $7000.

a. Change §luid §rom Aroclor 1248 Lo 1242.

b. Provide system charging pump.

e. Provide sump pump.

d. Provide drip pan for pump.

e. Cold trap vent. .

§. Partial roofing of area.

g. Clean systenm.

12 48 expected that a PAFE could be submitted {or changes Lo
both units by 4/1/71. :

TRAN 036836
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8, CLHS

The magnitude OL::B Losses at CLHS are unknoun, but axre
believed 2o be e. Mr, J. R, Savage in his memo of
9/23/76 stated that by 4/1/71 PCB containing Aroclors will
no Longer be handled in CLHS and that capital improvements
cannol be fustified on this basdis.

Department supervision has been requested £o exert care 4n

preventdng Losses within equipment Limitations. Mr. E. R,

Reager has aecommended @ number of minor improvements Lo

department dupervision Lo minimize Lodses. The pollution

ﬁoup avanged a §{lm presentation for all personnel
volved for mofivational purposes.

A PAFE has been submitted to aeplace the present Awelon
unloading pump which has always Leaked badly. Prime justl-
fication for this project is not based on PCB Losses, but
on unloading capacity, safety and aeduced repairs.

Sewer Sampling

Composite samples of the main effluent are submitted for PCB
analysis each month., The Aeponted results are:

Month - b
Juty .5
August 43.0
September 77
Octoben 70
Novemben 18.9

Analytiecal problems have been encountered by Research and the

A:gu/tu for Septfember and October are open to question. New
oratory facilitied have just been completed. The November

results shown were obtained in the new facilitlies. .

Volatile Losses

The volatile Losses §rom the Aroclor unit 4n phthatyl chloalde

were caleulated at 69 Lbs./yr. Volatile Losses rom the other

wii{ts are believed to be considerably Less. No attempt Lo

caleulate or measure these Losses was made since completion of

g‘m changes proposed in this report will essentially eliminate
en,

| -—?2%&%

A. E. Petenson

WATER_PCB-SD0000023766



, ] | ' DECB 1579

3 Monsanto
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oart December 7, 1970 <« H, S. Bergen
J. Mason
PCB ENVIRONMENTAL PROBLEM _ -
. NOVEMBEH STATUS REPORT ' 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

T. L. Qossage
I Da=rip. S, Park

W. R. Richard

J. R. Savage

E. P. Wheeler

MARKETING:

NCR appears to be making very satisfactory progress
toward the replacement of Aroclor 1242 in their
carbonless reproduction paper solvent. To date,
Monsanto has shipped nearly 100,000 pounds of the
replacement product - monoisopropyl biphenyl (MIPB)
to NCR. An additional 100,000 pounds 18 scheduled
for delivery in January followed by 500,000 pounds
in February. NCR is attempting to reach complete:
conversion by the end of February. '

Through our Australian organization we have received
an inquiry from the Electracity Trust of South
Australia. They have recently received corres-
pondence from General Electric Company, U.S.A.,
concerning the problems with Askarel Liquid Di-
electric. As a result, they are requesting infor-
mation from Monsanto as to the arrangements in
Australia for the disposing of contaminated mater-
jals. We anticipate other inquiries from other
parts of the world,

We met with Mr. Katayama of MMK in November. We
discussed with him the PCB plans in the U.S. and re-
viewed the current situation in Japan. A8 a result,
MMK representatives will meet with Kaneka (the other
major supplier ofpolychlorinated biphenyl in Japan)
to discuss future PCB plans for Japan.

DEPOSITION
EXHIBIT
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ENGINEERING:

Incineration - Krummrich - CEA 2415

Plot plans and layouts have been resolved, and process
design is complete. Design of piping, electrical,
and instrumentation are proceeding on schedule.

MCS 1016 - Xrummrich - CEA 2417

Customer trials of the pilot plant product indicated
an undesirable high level of low boilers. 1In a
meeting with Research and Manufacturing it was
decided to provide facilities in the project for
removing a percentage of low boilers as well as the
high boilers. The project scope and estimate are
being revised, and a revised Data Transmittal is
scheduled for submission in late December.

Tributyl Phosphate - Queeny - CEA 2371

An early pilot plant run indicated a severe yleld
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 - Krummrich = 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 18 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 o0il exposure humans

continuing with attendant newspaper publicity. Major
executives of company which processed bran o0il cannot

be located. More stringent testing and licensing of
equipment using PCB as heat transfer will probably

occur for food processing equipment. TRAN 039081
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NCR-Japan rejecting HB-40 because they prefer one oil
for both clay and resin-type granules and Jujo Paper is
definitely switching to resin-coat. Kureha o0il refined
from heavy oil cracking bottoms (mixed aromatics of
complex nature) 1s also being tested. MMK is pushing
MIPB assuming NCR-Dayton preference for MIPB. No final
decision yet. HB-40 also offered by MMK but MIPB
provides better balance on biphenyl/terphenyl.

EUROPE:

1. The decision has been taken to cease sales to non-
controllable applications in the UK by 1 March, 1971.

2. Sales will continue for all applications in continental
Europe until the end of 1971, but reformulated
products will be introduced where possible.

3. We will continue to supply products containing PCB's
to German mines through 1971 even where reformulated
products are available, until approval 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 lknowingly 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 QGoods, 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, S442 and MCS 1016, Sub-acute studies
will include 90 day rat and 90 day dog studies and sub-
acute fish studies (according to protocols to be devel-
oped). Rat and chicken reproduction and rabbit tera-
tology studies are belng deferred for the time being.
Rabbit teratology studies were begun with Aroclors

1242, 1254 and 1260. ‘

PUBLIC RELATIONS:

The Anniston Star, Anniston, Ala., obtalned 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
speciflic questlons.

Plant management convinced the reporter to visit the

plant for & 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 accumulated

- to date in the semi-continuous activated sludge (SCAS)
testing of the PCB Aroclor products indicates that some
bacterial degradation is occurring. The percent dis-
appearance rates, based on a feed level of 1 mg/cycle,
were as follows: MCS 1043--55% (p = 0.05); MCS 1016--
11% (p = 0.05); Aroclor 1243--30% (p = 0.05); Aroclor
1254--0% (p = 0.05). However, the observed degradation
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rates are still highly scattered indicating that the
units have not rcached a steady state yet.

Other physical sources of data scatter are being investi-
gated. The addition of stirring, modification of the
sampling method and the elimination of the LAS from

the feed all appear to be steps in the appropriated
direction,; but have by no means totally eliminated the
scatter.

SCAS testing of trichlorobenzene (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-T1.

A liquid chromatographic method for the analysis of
halogenated terphenyl systems 1s being developed. A
liquid-liquid chromatography system using Zipax Perma-.
phaze (a new DuPont chromatography packing) as the
stationary phase and water/methanol as the mobile phase
appears to give sufficient separation to characterize
the isomeric distribution of the materials. The system
is being optimized for solvent composition and column
length.

Environmental Program - U.S,

Analysis of a second set of Mississippil 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-T0 for PCB has been completed. Low

levels of apparent PCB's were observed in all cases.

The PCB analysis of the JFQ September and October sewer
water composites has been completed. The levels found,
T7 ppdb and 70 ppb respectively, were higher than in
previous months. ’

Shrimp from Escambia Bay, fat and liver from a dead

pig found near the Anniston landfill, GE plant water
samples, Delaware River phthalic acid, and a U,.S. Steel
plant water effluent sample have also been analyzed for
PCB's.
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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 GC for isomer distribution to compile data for
plant design.

Aroclor 5442

We recently reported tetrachlorodibenzofuran as a possi=
ble impurity in Aroclor 5442, Additional work has shown
that this identification is not conclusive; tetrachloro-
methyl biphenyl might interfere with this determination.
Methylbiphenyl has been shown to be an impurity in

the Santowax R used to make Aroclor 5442, Efforts are
currently underway to develop a reliable method for
distinguishing between chlorinated dibenzofuran and
chlorinated methylbiphenyl.

Environmental Studies = Ruabon

Workers at the Tolworth Laboratory of the Ministry of
Agriculture, Fisheries & Food have been studying effects
of feeding Aroclor 1242 to pigeons and quail. Their
analyses have indicated, what we have ourselves sus-
pected, that the residues tend to resemble 1254/1260.
Discussion with Bailey and Bunyan from this laboratory
shows that they now believe that Aroclor 1242 may be a
major source of the environmental pollution. They have
also “"discovered" that reproducing paper of the no-
carbon type is a potent source of Aroclor 1242 and,
although they have not published this information yet,
they may wish to do so as an explanation of the presence
of PCB in cardboard. Feeding trials using single isomers
are also planned by the Tolworth group, who are hoping
to establish metabolic routes for the degradation of
PCB's in animal organs. A visit was made to the Monks
Wood Experimental Station of the Nature Conservancy,

but 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 C, when mixed with lower
chlorine isomers. This has bee% 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 studyi a pentachloro-biphenyl, which

should degrade, and the 4,4'-dichlorobiphenyl, which
should be resistant, using a similar technique to im-
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prove solubility. The analytical results are awaited
on these tests, , ’

The results of degrading a series of PCB products with
Co until no further change with time can be observed
are now avalilable. 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 8till needed on GLS - Mass before this can be util-
ized.

The most recent results on attempts to degrade HB-40 by
C» have shown that at low concentrations (5 ppm) con-
sgderable degradation has occurred. The main problem in
this investigation has been that of sensitivity in the
analysis, but this problem now seems to be overcome.

Pydraul Reformulation

Factory Mutual Visit

A representative of FM visited the fire test facility
November 4 and 5. Tentative FM approval was obtained
for Pydraul 625-A, F-9A, MCS 1063 (Turbinol 153A),

MCS 1066 (312A), MCS 030T, 0O50T, O65T, Oll5E, Santosafe
W/G 15, 20 and 30, All fluids submitted were approved.

Pydraul 312A

A V105C pump test on MCS 1066 indicated excellent lubri-
city. A tentative process will be issued shortly.

Pydraul 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 2304

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.

[RAN 03908¢
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Pydraul 135A

A blend of TCB, 5432, o0il and Santicizer 711l has been
developed which looks excellent on the FM spray test.

Turbinol 153A

MCS 1063 demonstrated good lubricity in a V105C pump
test. The moderate wear noted was attributed to high
TAN Krummrich CDP. This fluid also exhibited low
deposits in the Alcor Deposltion 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 V105C pump test was terminated at 225 hours due to
mechanical failure of the pump. A lobe cracked off of
the rotor. This is considered to be a mechanical

failure and not fluid related. The test will be repeated
Just to make certain, though. The wear observed up to
225 hours was very low (11.8 mg total) and no problems
are expected.

Carbon Adsorption Study

The pilot unit (series of four five-inch diameter columns),
that was put on stream 10/2, continues to operate with
minimum difficulties., The initial flow of 2 gpm/ft2 was
increased to 4 gpm/ftc on 10/28. Effluent quality, at

the present flow, is <10 ppb Aroclor for influent con-
centrations in the range 100-2,000 ppb. The present

plan is to increase the flow to 6 gpm/rt2 by 11/25,

MANUFACTURING:

W. G. Krummrich Plant

PCB Levels In Sewer

A. Aroclor losses from the Aroclor Department averaged
about 1.0 1lbs/day and ranged from about 0.4 to 2.5
1bs/day. ' )

Losses from the Sauget Village treatment plant for the

period 10/16 - 11/16 averaged 72 lbs/day (495 ppb).
Range for 9 samples was 32 to 115 lbs/day (220-796 ppb).

-

{RAN 039087
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Projects To Reduce Sewered PCB's From Aroclor Department

A. Blow tank demister project was successfully
demonstrated. About 100 1lbs/day of mist Aroclor is
being collected. Sewer loss has been reduced from
about 20 1bs/day to about 0.5 1lb/day.

B. Project to provide paving, curbs, trenches, and catch
basins in the tank car and truck loading areas has
been approved as part of the Aroclor incinerator
project. The design package is about 75% complete.

Program To Eliminate Sewered PCB's From Using Departments

A. A second meeting with Don Roush is scheduled for
12/7/70. Don will discuss with plant production
and engineering personnel design considerations for
changing Therminol units to non-Aroclor Therminols.

B. Status of work on Therminol units is as follows:

Dept. 255 Switched from FR-2 to Therminol 66
on 11/16/70.

Dept. 222 0 & P,

Dept. 273,

Dept. 24 Plans underway to change out these
systems to Therminol 66. EDC for
all units is 3/1/71.

Removal of Soluble PCB's From Sewer Stream

A test is planned for the week of 12/7/70 to determine
effect on Aroclor losses in the treatment plant effluent
by neutralizing the sewer flow to the treatment plant.
Lime will be added at Dept. 265 for about 3 days to

hold the pH above 7.0 at the treatment plant., The re-
sulting floc is expected to improve PCB removal based

on Anniston work.

PCB Levels In The Atmosphere

Sampling program has been completed. Only significant
area of loss is at the mix tanks due primarily to the
nitrogen purge. Loss is8 in the range of 4 to 5 1lbs/day.
Plans are to replace the nitrogen purge with a nitrogen
blanket.

- PCB Rework Project

Project approved as part of the Aroclor Incinerator
project. Construction schedule will be determine

in December. .

TRAN 039088
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Anniston Plant

PCB Levels In Sewer

Aroclor losses during November averaged 25#/day (4620 ppb).
One high value accounted for lB#/daz, neglecting this the !
November average would be T#/day (1410 ppb). Based on
knowledge of plant operations and performance of abatement
devices in November, much of the high level data 18 due to
sample contamination,

Spills

Minor leaks were contained by use of sand and disposal in
drums. No 8spills 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 10N pounds per year
or solid wastes f{rom our PCB disposal plan.

2. Design work to collect spent carbon from HCl carbon
towers has been deferred to early 1971 to accomplish
the No, 1 HCl Limestone Pit rebuild.

3. Solids removal from plant effluent (part of program to
reduce PCB in plant effluent to 10 ppdb) is moving
forward with preliminary screening tests at Denver Equip-
ment Company and Betz Laboratories indicating good to
moderate success with flocculation and settling. PFur-
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 HCl neutralization pit while in operation.
A total welght of 127,000 1bs was removed of which
36% by weight was solids. Lab analysis of the total
material revealed more than 100,000 ppb Aroclor or 12
to 15 1lbs 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 HCl neutralization
pit was written and approved. This project will be
coordinated with the Niran pit project to apply an
asphalt lining at the same time, to save money on mater-
ials. .

TRAN 039089
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Newport Plant

The October Newport Report has not been received,

'8

W, B, PAPAGEORGE

ms

TRAN 039090

WATER_PCB-SD0000023777



ORGANIC
CHEMICALS DIVISION

RESEATPRCH

. N TR
L
S . o T i
K

)
0

r' . .
REPORT NO.: P=1590 © ~~ . JOBNO. 2.21.760.011113615 A
' " TENTATIVE PROCESS
FOR
AROCLOR 6037 (MO8 1087-1)

IR .

R
.

»

LDA'TI-- November 17, 1970 WRITTEN BY L. R, Btark _J
s

Monsanto

ST.LOUIS, MISSOURI

WATER_PCB-SD0000023778



SAFLTY RF\ ,
MONSANTO COMPANY Y FVILW COMMITTEE
Organic Chemicals Division APPROVE GAM

St. Louis Research Department

Q,,
2},

o

g

Fl
NAL apprOVAL DATE_NOV 25 1970

St. Louls Research Report No. P-1590

TENTATIVE PROCESS
FOR
AROCLOR 6037 (MCS 1057-1)

Job No. 2-21-760.01-1113615

DO NOT REPRODUCE, TRANSFER, STORE OR DESTROY

RETURN REPORT TO: OKGANIC RES-ARCH DEPARTMENT
TECHNICAL INFORMATION GROUP

1700 SOUTH SECOND STREET

Written by:

: Work done by:
Date: November 17, 1870

COMPANY |
CONFIDENTIAL TRAN

L. R, Stark

L. F. Smith
L. R, Stark

037622

WATER_PCB-SD0000023779



DISTRIBUTION
OF REPORT NO. P-1590

1. PFile Copy
2. Technical Reports Library
3., Extra
4, Extra
5. Extra
6. Circulate to Organic Res, Mgrs./Library
7. L. R, Stark
8. W. R, Richard
9. J. E. Maurer/W. R. Eberhardt - Patent Department
10. J. R. Savage ’
11. T. Bell - Anniston Plant
12, a. Millér - Anniston Plant
13, Standards Department - J. F., Queeny Plant
I:)h‘-"ik. Standards Department - W. G. Krummrich Plant /2 -<& 70
15, 0. DeGarmo/J. F. Quinn

L4

This report contains confidential information which
is the property of the Monsanto Company and which
shall be disclosed only to duly authorized persons;
‘The recipient is held accountadble for the filing and
safle custody of the report, which must be returned
on demand, ,
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INTRODUCTION

Aroclor 6037 is a special blend of Aroclor 5460 and Aroclor
1221 to give an absolute viscosity at 75-80"F. equal to that
of Aroclor 1242. This formulation was developed to replace
Aroclor 1242 in an automatic transmission fluid additive
formulation (Radiator Specialty Company).

SYNOPSIS OF PROCESS

Aroclor 6037 ie prepared by blending Aroclor S460 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
Aroclor 1221
Aroclor 5460

BLEND TANK
*

POLISHING FILTER

-

AROCLOR 6037 TO
STORAGE, CONTAINERS
OR BULX SHIPPING

BILL OF MATERIALS
Basis: 100 1b. of product

Raw Material Wt., lbs.
82616 Aroclor 1221 63.0
82622 Aroclor 5460 37.0

TRAN 037625
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PROCESS IN DETAIL

The blending operation may be carried out in any suitable
metal or glass-lined vessel. The materials are not corrosive
and carbon steel equipment is suitable. An agitator should
be provided,

Order of addition is not critical and will be determined by
the Bhysical state of Aroclor 5460 and operating convenience.
If 5460 1s already in the molten state, it may be added first,
then Aroclor 1221, If in the s0l1id, flaked state, the Aroclor
5460 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 viscoeity adjustment or sent to storage, After blend-
ing, the temperature may be reduced to 75-130°F.

DISCUSSION OF IMPORTANT VARIABLES

The most important specification property of Aroclor 6037 is
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. «

TRAN 037626
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Finished Aroclor 6037

Typical analyses and suggested specification limits

follow:
‘ Tentative Typical Anniston
Property Specification Value Method
Appearance Clear yellow Same G-1
liquid, free
of foreign
matter
Color, NPA 2.0 max, 1.5 G-4
Viscosity 20 to 24 cs, 21.3 ¢s. OUg
at 100°F. (98 to 115 suUs)
Specific Gravity 1.31 to 1.34 1.33 052
25/25°C.
Acldity, 0.05 max. 0.013 050
mg KOH/gm
Moisture 250 ppm, max. 63 ppm 047
As Requested:
Flash Point, - 265 to 114
c.0.C. 290
Fire Point, --- 345 to 114
c.0.C. . 360

ANALYTICAL METHODS

No new or special analytical procedures are required for this
product. A cross reference tabdle appears in the Appendix
listing standard analytical procedures used at J. F. Queeny
Plant, W, @, Krummrich Plant, and the Anniston Plant, These
procedures are currently used on similar products.

TOXICITY AND HAZARDS

No unusual toxicity or hazards are expected with the raw

- materials or fininhed blend. The process is & simple blend-
ing procedure and no hazardous reactions or heats of mixing
should occur between the components.

Aroclor 1221 and 5460 have been produced by Monsanto for many
years, Recently these have been combined in such products as
Aroclor 6040, a substitute for Aroclor 1242 in plasticizer

applications., (Note: Current specific toxicity information

COMPAIY TRAN 037627 ]
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is being reaueated from the Medical Department on the Aroclor
6037 blend and it 'is suggested these be included in the Appen-
dix when obtained,)

General precautions include the following:

1, 0Ooggles 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
eyee, In case of contact with eye tissue, flush copiously
with water and then get medical attention.,

5. 1In 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 eguipment. Suggested fire

- resistant solvents are trichloroethylene or trichlorobenzene.

Minimum or no equipment cleanout would be needed if production
is scheduled to have blends with similar components before
and after Pydraul 6037, ie., 6040 or MCS 1004,

vVapor generation should be reduced by limiting the heating

of the blend and raw materials to as low a value as possible
consisteni with practical blending requirements,

Solids containing the -chlorinated biphenyl or chlorinated
terphenyl (filter) must be disposed of at an appropriate
land f111. 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 acceptadble method of diesposal.

~ COMPANY TRAN 037628
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St. Louis Reesearch Report No. P-1590
TENTATIVE PROCESS FOR AROCLOR 6037 (MCS 1057-1)
November 17, 1970 .

APPENDIX

L. R, Stark
File Copy Approved by:
Manager of R&D (date)
Manager ol Manufacturing (date)
Manager ol Process Technology {date)
/18
11/17/70
COMPANY TRAN 037629
CONFIDENTIAL

WATER_PCB-SD0000023786



:m ete

PHYSICAL CONSTANTS DATA
"BUCSYANCH N BYRUCTURAL FORMULA
PYDRAUL 6037 ! AROCLOR 1221 63%
AROCLOR 5460 37%
TSRFTTYEEY T55vE
L. R, Stark 11/16/70
NAME SOURCE & DATE
Formula Blend boA
Molecular Weipht -
Arpzaranca N Clésr Iight yellow l1iguid
ggn_:mmumm
Boiling Poit & mm
Bolllpg Point 8 om
Boifing Point & am Nore
i on
cg’s.&amm Point )
Solgion Point
Soecitic Gravilys 25/25 C 1,33 typicml
Specific Gravity ¢
ounds per Gal.v 25 9C 11.1
Coefticient of Expaasion
Refractive Index @ ng ,
Infta Red Speclium (Reference)
Ultra Violet Speclrum (Reference) _
Yiscositys 100 P ?l.3 typical -
Yiscosity ¢
Sudece Tension
Solubility lo Water BLLT) .
Sotubllity in
Sotubility in
Flash Point F (Nethndy COC 265 to 290 typical
Flre Poim °C 355 to 360 typical
teal of Combuslion
Heat of Formation
Thermat Stability (eal. /&g /'min,)
tstent Hea! of Fusion - -
Litent Heat of Vi,
Spegific Hesl
Qritical Temperature —
Cuitical Pressure
Qissecialion Constanl
£ :
&
o
2
(-] —
OOMEANY
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Analytical Procedures

.Propefty

- _WoK JPQ Anniston
Appesrance 12809 16-8B g-1
Viscosity 12837 ‘126-A ou9
rlasﬂ & Pire Point 12803 '50-A 114
SpecificVOravity 12804 116-B 052
Pour Point .13005 IOO;A 053
Cloud Point - 36-A -
Acidity 12794 80-B 650
Noietur'e 12810 78-8 047
Foam 12805 _BY.p -
Refractive Index 13123 104-A 048
Distillation Range 10117 - o5l

£y

-’6Approxlmate eouivalent ASTM method.

L 4
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D-bis

D-92

D-97
D-2500
D-664 /D-974
b-l7uu

n-89>

D-1218

Modif{ier
D-20
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v ouiieY
ONAANIC ERUFMICALE DIVIBION TR qugﬂ"é:}]‘%}" e ‘ Ann, HnNd
Annisto 826.10
FINISHIED PRODUCTYT ‘LE'W-‘t"‘v'-'e'ia‘t'—"ﬂﬁ‘-’:?m Snles
L. DPICIFICATION 3-1-69 1040-225-04/11-009
f\' ) e ~ apeRovals o ..
L 1deies WEBEAREW
. I tenma 2709069 . il M. B, Gibbs 3/12/69
paLt GUALITY EONTROL (Chlel Chamiol)
W._Aulg 3/10/69 R, Blowers 3/26/69 G. W. Miller 2/15/69
ELnLRbL BEICAIPT IO THEMIE AL PORMULA
HMIXTURE
oL WY,
SYPRRIEDES EPECY. OF CaMPLE POR ARALYDID . pecvEb BY N
&/25761, 2 x 1[2 gal, Amber Bottles - G. Miller
€HARACTYRRIBYIC . , Guwave . oo HEY HOO
(R) Condition ; Clear y c-1
.- (R) Color, APHA 100 Max. 046
(R) Spacific Gravity (25/15.5°C) 1.182-1.192 052
(R) Acidity, Oig ROH/g) | 0.014 Max. 050
"(n) Viscosity @ 100°F 38-41 8US ‘049
B e C . . 4.,0-5.3 Cp '
A " A\ '. ; , -
+ A | ' h oy ' ‘-‘v ¢ ( .o .
LN e - * .
e':’. ‘ A‘ - N " LI
:‘ :."“' o oty _.", K o
. . y . o oL ' :
- .l'/ .. » R
. . . o .
;A “l. .
- ) ; TRAN 037632
(R} Reoilne lnnl.yplo. ALt oshers Analysed by request Oaly COMPANY
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~

Monsanto

PAGDUEY

agev.,
ORoanic CREMIEALE BIVIBION Aroclor 5460 (BL h Soluble Gtade) 27-8
A ANY roout¥ cobd [T} 3
BINISKED PRODUCT ““}%E?E%vm 5933 zi?nl Sales
SPECIFICATION 3-11-66 1040-6480-04-009
APPROVALS
PRODUC VIONR REBEARC M
) WMRJO-GS L. R, Stark [e/ 3-8-66
(91 . BUALITY CONTROL (Chiel ChemioV
[ 3-2-66 0. E. Dolin /e/ 12-29-63
‘@ENEAALL DEICRIPYION R GHEWMIE AL PORWULA
MHixture
EOL WY,
BUPERBEDES BPEESH. OF 8awP L& FPOR AWALYSIE pesvEe o v
§4-21-61 1 x 16 oz. Can_or W.M. Bottle|J. A. Liddle 11-30-63
CHRAARCTERNIOYIC GIT D [ 34 1-1-
UNRESTRICTED INFORMATION
(R) Appearance and Color Clear, yellow to amber ¢c-1
: brittle resin or flakes
(R) Color, NPA, Molten 2 Max. G-4
(R) Softening Point, °c 98 - 105 118
(n) Solubiliey (25 g in 25 8. 3 hpur, Hin. 117
Acetone @ 25°C.)
4
Acid No., Mg IOH/p. 0.05 Mex. 116
Chlorln., x 58.5 bd 60'6 093
RESTRICTED INFORMATION
Hydrolysis Stability, ppm Cl 300 Max. 092

TRAN 037633
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Monsanto

Thow wmame b roesvierr R. H. Munch - Technology Department - South Second Strect

sue ' June 1, 1971 e W. R. Richard
: R. McCutchan - WGK
sussecy + AROCLOR 1016 SPECIFICATIONS | W. B. Papageorge
D, R. Cova
faesenENce .
- _ . O. DeGarmo
- TO : J. R. Savage P. G. Benignus
: J. Fallon

. ‘ : . . R, Kuster <Bvou: Ty
R. A. Baxter/H. A. Vodden
° Ruabon
A. F. Reagan - Newport
F. MacDonald - Newport
-— P.J.A. Marsh - Brussels
J e Durland - Tokyo
D. Danna

1t has been suggested that specifications be set for Aroclor 1016 to be
produced by Monsanto as a replacement for Aroclor 1242,

The guiding principles to be used in setting the specifications for Aroclor
1016 are as follows: The electrical 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 suggestied specification for penta and hexa homologs is 0.4% max.
to have some margin for analytical error and less efficient operation in
the plant than in the pilot plant.

| COMPANY
' . CONFIDENTIAL
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2.

One other change is suggested. Current specifications call for a dielectric
constant.of 4.7 to 4,9 measured at 1000 Hz and 100°C and power factor

of 5.0% measured at 60 Hz and 100°C. It {s suggested that the dielectric
constant be det ermined at 60 Hz and 100°C so that measurements will not
have to be made &t 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.

Ot b d

R. H. Munch !

je

TRAN 043015
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DEPOSITION

EXHIBIT

¥. B. PAPAQLORSE - ST, LLTIS | A Dl
APRIL 28, 1970 L §. BROmN : '
- P 8. PARK
: J. R 8avaag

J. & SPRINGAATE

RERT 3 PLAINTIFF'S
0. ARIRT 8120 EXIBHT o

¥ith the esunting interest 4in polyechiorinated
biphenyls (PCE) anmd their possidle haraful effects .
ea the environent, we are very interested ia

;g%ng the following statement on products eontaiaing
8o

“Thie product eontains polyehlerinated

biphergls, which sone studies have shown .o’/é.“.
bo an eavironuental eontauinant, ‘ -

should be taken to prevent any lqss_into the

environsent through opnlo‘ deakage, disposal,

vaporization or otherwise, ,

s,

This edditienal wording is intendod for packages
contain Aroclors 1232, 1242, 1248, 1254, 1260,
1262, 12C8 and 8465 and Montar 1.

¥We also plan t0 use this statesent on Pyranol and .
Inerteen ladels, but we will discucs with Oeneral
Electriec and ¥estinghouse since the trade=aris
beleag to thea. :

We are very anxiocus to make this change quickly.
May I bave your commentsf? .

¥. 3. PAPAQSORGE

b by 3¢
W:ms’ﬂ“‘] 300 2628

95
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Y ‘
¥. B. PAPAGLAOS = $T. LOULS l E

J
sPRIL 35, 1070 H. 8. Boe
. D. Ab Cmciz
AFOCILR LASILS : P. 3. PARK
_ g_k SIDY e
: . B, £I1Cten
X ~ J. E. SPRINGOATR

J. R. SAVAG: .

Eob S1do is errconzing for the modification of rnroclor
1sbels to Include ruderence o 2CT 4n the environnent.
ihen the nuw 1ob228 are aveiluble, will you cuc that
thic planitd oruer theis dupPly and iwsediately bezin
ucing thoa on now pacrapdd Aroclersy

Bod &8 rlto »reonariniy a supplenentary 1lulel for placing
on poaskencd woterip) new in inventory. when thece
lgbels cro aveilanle. the plonts chould solte sure they
are auded to the pacihage horore chippirs. Will you
arrcie VAth G Sipler's group regardany suppleacnsary
labelingy oo pachoped Aroclor in outlyinz wairvhouses.,

Don Olsen 43 checitidng swdth G. 8. and “restincheupe

rescrdas the wociivicaticn of Pyranol and lnerteon

labels. 40 osocn 23 agrecaent 48 reached. Bob sido

will mzke wie ncoechary changced.

one need Jor ueing the noddtacd lcbels 4o urgent and

we e€hovld raie evary effort to expcuite this change.
Originel Signed by W. 8. Papsgeorge

"I;. Eo Po“a?“&c L’:JZ(Q:
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P. 0. Benicrus = g%, Louls Genersl (ffiee

sprild 7, 1970 H. 2. Berzen - REERG
¥, R Rishard = WRICH
WESTINGHIUSR =« POB PRCBLEM DISCUSSICE R. H. Munch « gmQ

TURSDAY, APRIL 21 ' 6. R Grahem « Neow Vork
E. Yheeler -« BIHER
D. 4, Clavn R _Keller = JPQ
- So Tugker o JFI

~~"¥. nm-?&iq“nm
’c ‘o !0110; @ mu
Jo Lavase - JILVA

Cary ¥ilburn, Vestinghsues, South Beatsn, Virginia ecnfirmed

tnat Yestingh-use Transfcrrer and Capaceit-r Divisi:'n peuple

&9 indeed gnxiocds tc meet wita us tu diecuszs the PCB :

p:lliction grobles, at the earliest copurtunity, The Westing
wuge pecple will be with e Tuesday dirming April 21 presumadbly

at &:13 s.m. hore gt Creve Cceur,

Er, ¥41>rm will represent Vestinghsuse, Ssuth Bostcn, Dr.
Slcat will represent ¥Yestinghouse, Sharn and Dxm KeClain
(wn: 48 presently h.se with illmess) cr.gsmecne in his place
wilil represent westinshouse, 3lscainstn, Indiana,

Tuesday, fpril 21 is & setisfactiry date for Kr, Wheeler,
Tr. Yaneh, Dr. Richard ard ¥r. Fapage.rge. These pe.gle
en-uld invite thelr sasc-oiataded ¢ purticipate exnetly aleong
toe lines <f the peetins we held here in §t. Ly uis in the
revent past with Cereral Electrie Cumpany., It 18 prop:used
that we will have lunch et the Bath and Ternis Clud,

P. G, Senignus
/3n

DEPOSITION

1156

T 091821

0002799
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September 20, 1971 cc H. S. Bergen
0. DeGarmo

REFORMULATIONS T. L. Qossage

. F. J. Holzapfel
R. M. Kountz
J. Mason

Roos = 1760 - mmendh- R. Savage

® wo

To keep the record straight on chlorinated products in
Pydraul products, Specialty Products first removed Aroclor
1248, 1254 and 1260 as agreed with management in 1970, Ve
believed these were the non-degrading products being found
in the environment, Rescarch next developed formulations
to remove all chlorinated biphenyls from Pydrauls, feeling
this would be a desirable step. (Exceptions were Turtinol
153 and Pydraul being sold in Oermany where we could not

' pass the fire tests,

Management agreed to remove chlorinated biphenyls from
Pydraul in 1971. The 1list of present Pydraul products is
given on page 2 and 3 of the attached. The "book" assembled
by 0. DeGarmo omitted several reformulations, Pydraul A-200B,
Pydraul 540B, which eliminated the use of Aroclor 1242,

Research and Marketing are now trying to prepare for the
replacement of PCT, should this become desirable. Key
products are NCP and NaCP plus certain VI improvers wvhich
are required. We need project approvals for changes in
EE-Bldg. plus successful trial production this month on NCP.

I hope you approve of the efforts we have made and are mak-

ing to control chlorinated components, phosphate ester
toxicity, fire resistance and to maintain continued customer

service for Pydraul flulds.

wi
¥. R. Richard

/is

Attach,

DEPOSITION TRAN 0851006

EXHIBIT

SIS #99
17-9-92 585
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Monsanto
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~'-:m:w « H, S. Bergen
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RCB LNVIRGRMENTAL PROBLEM J. E. Springgate

GIPTFMRER STATUS REPORT

I',Jd. A, Marsh < BRUSSELS
W. S. Clark

Jo Ro Mlmd A mo

M. W, Farrar = 2nd Street

R. E. Keller = 2nd Street
R. M. Kountg

T. L. Goasage

P. S. Park

¥. R. Richard

J. R. Savage

E. P. wheeler

GENERAL:

Performance against the PCB plan was reviewed with the
CMC on September 14, Overall the committee was satis-
fied with the progress which has bdeen made and compli-
mented the various departments in the Division who
have been involved in the action. However, it was
emphasized that we must continue to emphasize to all
remaining users of PCB's the importance of preventing
escape to the environnent and we must ensure that these
warnings are fully documented so that they will support
the action we have taken in this area should we become
involved in legal actions.

Two variances from the original plan were requested
and approved:

1. NCR = As the customer has proved unwilling to com-
mit himself to a take or pay contract, it was
agreed that we can go ahead on the basis of pro-
dueing KIPB in existing equipment or using toll
manufacturing facilities ensuring that a satie-
factory level of profitability is maintained.

The euphasis here was to phase 1242 out of NCR
formulations &8 aoon a&s possible.

2. It was recognized that good progress 1s being made
in reformulating :I.ndultrm/gyduulic fluids and
that it was not easy to eompletely replace PCB's
with alternate material. In view of the progress
made, an extension of a further three months
(1.e. end first quarter 1971) was granted to enable

BIR 007996
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us to reformulate those products still containing
Aroclor 1242. It was emphasized, hovwever, that
this would be the last extension granted and if
we are not successful in reformulating, it will
be necessary to discontinue the business in gpite
of the significant gross profit involved.

Preparations are underway to test the disposal of solid
waste contaminated with Aroclors in Enviro-Chem Systems
pilot unit in St. Charles, Mo. 8Solid wastes from
transformer and capacitor manufactures will be intro-
duced into the unit during the week of October 12,

Negotiations are continuing with Roilinl6Purlo, Inc.
to establish their capabilities and cost of incineration
of liquid Aroclor waste.

MARX ETING:

The withdrawal of Aroclor plasticizers from the market
appears to have been completed with very few loose ends.
Only a couple of companies have cgelled c¢laiming that
they had not heard of our withdrawal, and to date these
inquiries have not caused any significant prodlems. Our
distributors are well on their way to zero inventories
of the Aroclors, having pretty well mastched their pur-
chases froe 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 severel months before substantial volumes are de-
ing so0ld, however, &s most companies have some inven-
tory of the old products in stock. Two major items of
information indicate that the replacement program is
progressing well. The first is that has replaced
Aroclors 1254 and 4465 with Aroclor 2 in five
product lines in the Industrial Tape and Electro
Producte Division. The second 18 that Thiokel states
that Santiciszer 261 now has the inside track ahead of
all other products including ehlorinated paraffins as a
replacement for Aroclors 1254 and 1260,

ENGINEERING: . -
Waste Incineration - CEA 2415
Design is in progress both internally and at John Zinck's.

Approvel drawings for the incinerator are expected the
week of October 7.

gIR 007997
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Aroclor Distillation - CEA 2417

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 dbeing reviewed

with the idea of reducing the scope of work.

Tridutyl Phosphate - CEA 2371

The project scope report is being reviewed by the plant.
The 1l building explosion and subsequent related work
has delayed this plant review. A preliminary estimate
has been developed, Timing of the project has become
eritical 80 pre-approval funds will de requested for
engineering and commitment of long-delivery equipment.

Ne«C Phosphate

Although Research has had success in bench scale oper-
ation, it has been decided to prove out the process

in the E-E building at JA. Thus, the latest schedule
for having process assurance is March 1971. ProJject
development will not be resumed until after the process
is proven.

EUROPE:

An informal meeting was held with the Directors of
some of the voluntary societies, e¢.g. British Trust,
for Ornothology, and they expressed considerable
satisfaction at the responsidble attitude adopted

by Monsanto in Northern America and the U.K.

The N.E.R.C. REPORT on the Irish Seas incident is
now expected to be published Noveamber/December.

We have been proaised a copy of the latest draft.
Purther contact with the other Buropean manufacturers
has not yet yielded agreement on when or how to act

and 1t has not yet been ponsiblo to arrange a decision-
making mseting with thea.

BIR 00799¢&
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MEDICAL:

The latest status reports on the dog and rat chronic
feeding studies, rat reproduction studies and chicken
toxicity, reproduction and residue studies were re-
viewed with representatives of the National Institute
of Environmental Health Sciences, Bureau of Commercial
Pisheries Laboratory, Food and Drug Administration,

U.S. Department of Ag-iculture and the Patuxent Wildlife
Research Center.

PUBLIC RELATIONS

The July news release, stating our position to withdraw
from certain PCB markets, was used in whole or in part
by 13 more major newspapers. Total to date 48 22. As
the month closed, plant mansgement at Pensacola spec-
ulated Monsanto may be sued by the Southeast Pisheries
Asscociation, Ine. for polluting Escambia Bay with PCB.
At this writing, the suit has not been filed. A pre-
paredness statement was drafted for use by the Plant
Manager, should a suit develop.

RESEARCH:
Carbonless Carbon Paper Solvents

NCR now seems more committed to MIPB-2 as replacement for
Aroclor 1242. It appears that an additional 100,000 lbs
will be required for full scale trial with a "firm"
answer expected late 1970 or early 15971.

Assistance has been provided the plant in preparing for
the upcoming run of MIPB., An amendment was written to
allow the manufacture of a MIPB 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 MIPB.

Nashus likes & blend of Arcoclor S5442/HB-40-1/U4 as a dye
solvent even though its viscosity is above their "upper

1limit". Three more blends are being sent them to help
gero in on the proper ratio.

8IR 091999
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Print fade on Nashua Clay coated paper is caused by light
(as with NCR peper) but not by excess solvent. Use of a
resin or rubber to extract excess solvent (beneficial

in NCR paper) 48 harmful in the Nashua system.

Rydrogenetion of the aliphatic doudble bond im AMS Dimer
(1iquid) eliminates most of the odor and reduced print
fade, making this a very good hydroecarbon solvent.

Acute toxicity tests show the mono and dichlorinated

AMS Dimer to be comparable to Aroclors of corresponding
viscositieas. The sclid and liquid AMS Dimers and i1so-
ropyl biphenyl like HB-40 are "practically non-toxic”
or safe) but are noticeadly more irritating to rabbit
skin. Twenty four hour patch tests on one person showed

no irritation froa any of these materials.

Industrial Hydraulics

The removal of Aroclor 1242 from all Pydrauls will require -
reformulation of A-200, 281, 540, 312, 230, 135, 150,

MCS 153 and MCS 974. The Pydraul 312 reformulation is
farthest along. Pire resistance of the new formulation

is greater than the fire resistance of Pydraul 3l2.
Performance in the V-105C was excellent. Samples were

sent to Ford for evaluation.

It will be desireble to make the hydraulic fluid applica-
tion into a closed loop system. We cannot expect to stop
leaks but we can expect to minimige contamination of water
by (1) minimiging run-off to sewers; (2) treating con-
taminated water by adsorption (Anniston had no detectable
PCB after passing through a limestone bed); (3) recycling
adsorbents to remove Aroclor by squeezing, by extraction
or by develatilization-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 rangse of
0-lslppb upon passing through a series of packed carbon
beds* at an average flow rate of 25 ce/min, Over 99% of
Aroclor removel occurred in the prefilter. This unusual
reduction 1s believed to be due to the filtration of

solid on which Aroclor was adlsrbod. In teste run at
higher flow rates (0.5 gpa/ft.°) through the prefilter,
these plugged the prefilter. The study is presently
being divided into two phases: 1) feasidbility studies for
continuous solids (with Aroclor) removal from limestone
pit effluent and 2) carbon adsorption from the clear
stream at the Aroclor susp.

g1k 008000

WATER_PCB-SD0000023809



-6-

There was & temporary delay in the shipment of the pilot
adsorption unit.© Start-up is now targeted for 6/23.

1 The adsorber consisted of a prefilter (3.5 inch diameter
tube packed to 5.5 inch bed depth) and a series of one (1)
igcg digmeter columns packed to & total bed depth of

2 pittsburgh Carbon (Calgon Division) rental unit contain-
ing pusps, 5 inch diameter colusmns, etec.

Determination of Polychlorinated Biphenyl Residues

In Rats from 30 day Aroclor feeding Stugios

One of the more significant objectives of the Aroclor-
Environment program has been to develop a more complete
picture of what occurs to Aroclor products once they are
released to the ecosystem. The importance of this infor-
mation 18 two fold, first it can be used to guide the
development of a more "degradadble® Aroclor product and
secondly, the general methods developed to study the
current Arcclor products can be uzed to determine the .
degree of control that muest be exercised over the replace-
ment products to avoid similar prodbleas with these mater-
ials in the future.

As a part of achieving this overall objective, Industrial

Bio-Test Laborstories was requested to carry out a 30 day

tissue collection study in aldbino rats with Aroclor 1242,

Aroclor 1254 and Aroclor 1260. This report deals with the
subsequent analysis of these tissues for residual PCE's.

Summary: The results of this study demonstrate that the
residual PCB levels in &ll tissues decreased significantly
as the degree of chlorination and the dietary exposure
level of the material fed decreased. Additionally, it

was observed that the amount of isomeric alteration
increased &8 the degree of chlorination decreased re-
sulting in the fact that the major PCB isomers retained
by the rets fed Aroclor 1242 were those predominantly
present in Aroclor 1254 and Aroclor 1260. There were no
significant differences in the type of isomsric alteration
from tispue to tissue or between sexes.

Aroclor - Environmental Program - St. Louis

Preliminary testing by the National Water Quality Labora-
tory at Duluth, Minnesota of the tolerance of fish and fisr
food organisms (survival and reproduction) to our Aroclor
products has indicated that Aroclor 5442 1s much more
toxic to Daphnia than any of the PCB's. EKleven reserve
samples of production Aroclor 5442, one of which was used
in test, have been received froa Anniston to determine if

BIR 008001

WATER_PCB-SD0000023810



7=

any water soluble tramp component(s) could be responsible
for the alleged increased toxicity. Initial results
indicate that the pH of the water used to extract and/or
solubilige the Arcclor 5442 18 not changed; however, a
number of EC active components can be isoclated froam 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
analyeis 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 samples of fish
from the semi-annual Anniston area survey and samples of
shrimp from three locations around our Pensacola collected,
quick frozen and shipped to St. Louis for confirmatory
residue analysis.

Environmental Studies - Ruabon

The paper entitled 'Askarels - Environmental Pollution!
was presented at the CIGRE conference in Paris., This
was welcomed by the delegates as & useful guide to good
practice and suggestions were Bade for wider publication.
A modified version of this paper is being made available
for the PCB conference organiged by the Swedish National
_ Environment Protection Board at Stockholam on Sept. 29.

The draft of the report on the deaths of sea-birds on the
Irish Sea is now bdeing made available to Monsanto, but we
have not yet received a copy.

Biodegration Testing - St. louis
Funcetional Fluids

Testing of Aroclor 1242, Aroclor 1284, MCS 1016 and
fractionated Aroclor 1130 in our .semi-continuous activated
sludge units is continuing. Caleculation of ED/GC analyses
for the first five weeks of operstion 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 investigated. One of the units has been equipped

with & stirrer te determine if agitation is & significant
factor.

Pive additional units are now being added to our setup to
permit simultaneous testing of a greater number of produc%6
Testing of trichlorobenzene, Arobroachlor 1232, and Qulf

BIR 008002
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Bright Stock will be started shortly. Testing of the
chlorinated terphenyls, e.g., Aroclor 5432, is awaiting
the development of the necessary analyticel sethodology.

Several enrichment tests involving biphenyl-acelimated
sludge and nutrient feed withdrawal are 8180 planned.

Plasticigers

A three-day sampling of the HB-4O and wmono-isopropyl bi-
phenyl (MIPD) semi-continuous activated sludge units nine
weeks after the previous sampling period has shown sig-
nificant changes in the biodegradation retes. Por MIPB,
disappearance rates for the three days dy UV analyses
were 75, 70 and 77 per cent compared with the mean of

67 per cent in the previous sampling period. GC analyses
indicate that the predominant mono-isopropyl biphenyl
components are almost completely degraded during the
cycle, leaving as the undegraded portion the dialkylated
components. For HBE-40, the previous sampling period had
shown essentially & zero disappearance rate with a
degree of scatter. During the three-day period, dis-
appearance rates of 54, 52 and 58 per cent were found.
Prom OC analyses, it appears that the one-ring hydrogenated
components are more readily degradable than the twoe
ring hydrogenated components.

Peeding of the MIPB and HB-UO is ocontinuing. An additional
sampling periocd is planned to determine if any further
significant changes will occur.

Pive additional units are now being added to our setup to
permit simultaneocus 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-
chlorinated isomer with the biphenyl-active s0il culture

C2, but the penta-chlorinated isomer has not degraded

under these conditions. Work i8 being initiated to check
whether any of the "non-degradable” isomers (e.g. 4-4'dichlor-
biphenyl) ean be degraded under these more severe conditions.

The sensitivity of the analytical technique used was not
high enough to show conclusively whether HB-40 was de-
graded by Cy. This 1s being repeated using a higher con-
centration.

Progress continues in the developaent of GLC-Mass Spect-
rometry techniques to allow identification and quantifi-

cation of residues remaining after prolonged biodegradation
tests on various products.

IR 008003
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MANUPACTURING
Anniston Plant

PCB Levels In Snow Creek )

Average PCB loss for the month was high at 2600 ppb or
32 1bs/day, largely as a result of one very bad day (400 1bs).
Contributing causes were:

1. The 014 limestone pit was overloeded and solid
sludges were carried through,

2. Detergent cleaning of the department,

3. Severing of excessive amounts of muriatic acid,

Since the new limestone bded was placed in service on
September 23, pit effluent has deen at O-3 ppb PCB's.
However, leaching of PC3's from the c¢reek bed results in a
plant effluent level of S0 - 240pd or 1.1 = 2.8 1lbs/day,
gradually declining. The plant believes that the new pit
can handle ordinary upsets and peak loads.

Regulatory Action

Telephone contact continued with the Aladama Water Improvemers
Commission. However, a planned meeting did not take place
due to illness of AVWIC members. Pressure for routine
submission of analytical data is not intense at this time.

ggggrtment Suspended Aroclor Control

An cxperimental-lkimmcr operated very well removing the PCB
laden scum which accumulates in the new sump, )

So0lid Vastes

80114 waste data for evaluation of diopélt methods has been
accumulated. A report will be issued in October.

BIR 008C0¢
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¥W. G, Krusmsrich Plant
PCB Levels In Sewer

Current losses to the river from the treatment plant
range from 12 to T42 ppb with an average loss of 311 ppd
for 11 samples. This is an equivalent average loss of
71.5 1bs/day.

Projects To Reduce Sewered PCB's Prom Aroclor Department.
Slow Tank Demister (Estimate 2031) project construction

is underwvay with completion scheduled for October.
A Process Amendment was approved.

Project for about $30,000 to provide paving, ecurbs,
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 PCB's From Using Departments
Departments 24% and 244

Plans are to replace the Therminol PR-l with Therminol 55.

Lad work has been conducted to verify that there is no

reaction between Therminol 55 and any process meterials.
Engineering is underway on system modifications required

for use of Therminol 55. Target date for changeover is 12/1/7C.

Department 245

The ma jor prodblem here is air pollution from the supply
tank vent. Our target is to scope & solution and prepare
an estimate by 11/1. Changeover to & different fluid is
undesirable in this department due to the high fire
potentisal.

Department 221

.%o work has yet been done on the ludbrication and hydraulic
type systams in this departaent.

Department 239

Work is in progress to develop project premise. We expect

to eliminate two pumps and a cooler in the Therminol lines.
(Pending results of thermal stability of Santoghen 1 residue).
The project will include a nev expansion tank with submerged

BIR 008005
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¥W. 0. grusmrich Plant

Department 239 (Cont'd)

¥We also plan to upgrade controls &nd make
How to sump the

pump.

furnace operation more reliable.
ara around potentisl apills is still unresolved.

To go to a flammadle heat tranafer fluid 1s considered

too great & process safety hazard in this area.

Department 255
Plans are to replace FR-2 with Therminol 66 vy 11/15/70.

Department 248
No progress has been made to date. A definite plan will
%1 1.0 with the objective of solving

be developed by 1
any problems by 1

Department 258 (DDS)
The unit is still down and most likely will not be
lurtcg up again. The material on the pad has deen
removed,

Department 270

A 55-gallon drum has been placed under the vent.
Chat socaked with Aroclor around the furnace must still be

replaced.

Department 279%

A S55-galion drum must still be placed under the vent
1ine (the vent will have to be shortened to do this).
Chat around the furnace still needs to be replaced.

Departaent 273 ‘
Work completed. Drum placed under surge tank vent.
Buckets placed to collect material frow drip pans

undar Therminol eirculating pumps.

Department 222
' No visible source of loss observed,

Unit in start=up.
Estimate 2292 will be revised. This is the project to

provide 150,000 gallons of stortge for scrap Aroclor.
A plant level earnings expense @timate will be prepared
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W, 0. Krummrich Plant

Department 222 (Cont'd)

to cover the cost of altering the storage tanks.
The 4,000 gallon traller originally used to haul
Aroclors to Queeny Plant will be used for scrap
Aroclor hauling in the plant.

PCB Levels In Atmosphere

Vapor losses from the Aroclor Department are estimated at
2.3 §#/day now and 1.6§/day after the installation of the
blow tank demister.

1. Scrubber Stack (from blow tank drowning Jjet) O.50#/day

This ies a measured qQuantity. With installation of
the demister and closing the batch blow tanks, air
flow should be decreased to adout 20% of present

flow, Assuming the concentration to be the same, loss
would be reduced to ~0,2¢/day.

2. Pume Removal Stack (from drowning ares andmmpling
ons N day :

- This i8 an estimated quantity besed on most vapors
coming from the drumming station and assuming
10,000,000 #/yeaar 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 TR §#/year
production and 2.5 transfers/pound at 100°C.

. Samples will be taken at storage vents to verify.

§, 8team Jets -~ unknown

¥ill be ‘measured. )

8IR 008007
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¥. 6. Krummrich Plant

PCB Rework Project (Estimate 2095)

PhascA;I Construction lufricioﬁtly complete to allow
: unloeding tank cars to the rework still.

Phasa III. Design package will be completed by mid-October.

This project will bé added to the incineration project

for approval. Phase III will be held up until approval s
received. This will mean that material will be reworked
direct from tank cars until the Phase IIlI ltouge facilities
are installed.

é?’;??gzéaczngaz

gIR 008008
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H. B8, Bergen October, 1971

Dietributiens

3286 C. L. Bredforde
5040 H, K, Dahlstrem

5090 H, P, Dizmon/D, Goodwillie®
1070 B, R, Pord RS

1010 R, A, Gercia®
3020 R, B, Giles/R, Garasworthy .
1800 D, R, Hansen® '

35270 T, Iehijima

B28C K, T, Johnson® aé&‘

BIRF A, J, Kooenig®
325K G, G, Kosup® =
1777 | ¥ . Eounte®

8040 P, J. A, Hareh?®

B2SK W, B, P eorge® C/‘F
E. M. Potter®

SA W, R, Richapd®

Ba® J. R. ‘"I'”

8280 L, D. Bheud®

G J. R, Bayere

1650 P, L, Blayton®

B28E B G, Tibbetta®
C38C J. B, Tuoker®

, , COMPANY
S | CONFIDENTIAL

TRAN 003508
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Monsanto
PuOM INABE & LOCATION) B2sL T, L, Gossage
vare October 7, 1971 _ cc: 8ee distribution 1ist atteched
SPECTALTY,_ PRODUCTS MONTHLY REPORT ‘
TO  : W, 8, Bergent ’
8l0 [V

Septenber domestic sales were §3,258 M, 15% below our budget of $3,831 M,
approximstely $100,000 higher than August, 1971 and aspproximstely $700,000
higher than September, 1970, All product groups were below budget with
the exception of Industriel Pluide which was sbout 20% over budget,
Europe's September sales were §744,000, over budget by $49,000, Ceneds
wes $25,000 over budget,

draulice &and Lubricante

Pord, Dearborn, hee decided to continue their shop trial of our MC8 1044
st least through November, Laclede Bteel {s regained and has received
five 1iquidine of Pydraul ¥9A, Pontiec Motors has decided not to shop
trial our competitor’s Vital 29 due to the product's polymer separation
problem, Nev Pydreul business at Ksamin Diecest, U.8. Steel, Beytown,
Magms Copper and Wadco Corporation, Fowd, fheffield, continues water/
glycol test,

Columbie Gulf Trenemission ordered §$50,000 in Turbtinol 133, Worthwest
Airlines has entended their current Skydrol contract with Steuffer until
November, 1973, while we have received venewals from World Alrweys,
Hydro-Alre, Inc., and Ovezseas Natfonsl Alrways,

Hughes Alr Weet entered the firet comm roiel order for 5,000 lbs, of Bkylube
450, Unfortunately, they will eign & contract with Fhell for their iube
requiremonts and will not buy Skylube 430 after the flight test,

The first batch of Pydraul has been formulsted at the new Antwerp facility.
A reclemation contract has been signed with W¥CO, :

Rielectrice and Procese Fluide

Skelly 011 hes euccesefully been turned ewey from FR-1 eed has purchesed
tventy-throe drume of Therminol 66 for offshore gas processing pletform,
Cheveon 011 has threatened to purchase Dowtherm @ for their anew offshore
ges processing plant following our refusel to eell PR-1, .

We shipped & tank car of bipheayl ¢to Tenstex, bringing yser-te-date salee

to 347,000 1be, Biphenyl ssles were alsc strong in the citrue wrap market
to Crown Zellerbach, 100,000 lbe, end Paper Pak, 30,000 ibs,

COMPANY
CONFIDENTIAL

TRAN 003509
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H, 8, Bergen Page 2 October 7, 1971

Agreenent hae been resched with NCR to swply thea HIPB ae thelir
sole encepeulsnt through June, 1972, .

Trensformer fluld sales e‘onttnuo strong, 34% over budget and 32%
over August sales, .

Monsanto Europs hse geined the Buropesn Tanatex business estimated
at 300 tons per yesr, Agreement hae beean reached with ICI on a
three-year dbiphenyl contract,

~ Papex end Wood Chemicals

Appleton Paper hase signed a two-year coatrect for mnho TFL, Ex-
pocted volume 18 $400,000 per year, Domtar, St. Catherines im Caneda,
hae ordered their firet truckload ever of Mevsise TFL, Hudeon Pulp 'y
Paper, Palatks, FPlorida, recaived two $,000 gallon tanktruck orders
of Bentoeise DS8C, This is our firet boolmu ever at this locetion,
Indications ere that additionsl trucklosds will come in ‘71 and a
commitment for 4-500,000 ibe, in 1972,

Soripeets ere estimated at 76% of bud’ot for Beptember, Under budget
performance 18 caused by Weyerhdeuser's drop off {m PCW-10 usege,
Their usege Lo expected to be at about 135,000 ibs, per month for the
balance of the year as compared to & 210,000 1b, per month dudget,

A successful Scripoet 520 trial has b«n completed at Mead Corporation,
Chillicothe., Oeorgia-Pacific, Kalamasoco, hes committed to 520 trial
within the nmext two months,

latex Bindexs

Hajor Polvin 2400 orders received from Advance Pinishing, 500,000 1bs,
end Helter Carpet Mille, 200,000 ibe, Advaance Pianiehing, Dalton,
Georgia, will be ruaning Polvia 2400 {a a foam precoet on ell cerpet
grades for one month, If this zun fs succeseful, they have findicated
their desire to contract for their total rejuirements estimsted betweem
7 erd 12 i éry pounds per yesr, Walter Carpet Hille, City of Industry,
Celifornia, ere working up & contrast to sign with MHomsanto covering
their 1972 needs for Polvia 2400, Colexz Corporetion 1e imvestigating
an EVC1/638 blend as their fire rvetardant syetem. Trials are expected
over the next two moathe to determine the coet performance of that
system, James Carpote ran & five drum trisl with Polvia 2400 ae & re-
placemet for sz SR slwminum hydrate fire retardant prescat, The

- perpet e being tested mow for fire vetardancy, Poteatisl is 500,000
to 1,000,000 dry pounds per year., All of thie activity 18 e direct re-
oult of continuing upset im the carpet imdustry brought ebout by FIC
actione, Ointeen more manufasturers are being eited for failisg €0

. COMPANY
CONFIDENTIAL

TRAN 003510
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H, 8, Bergen Page 3 October 7, 1971

seet the fire retardant etendards, Three carpet manufacturere have
gone bankrupt as a vresult of this action, There {e¢ a tremenous
interest in fire retardant latex systems, Timing now becomes critfeal.
Plant production is needed at the esrliest possible date.

Sackner Products continues to order development quantities of Monflex
6400, Mo word has yet been heard from Pord on requiremente for material
made with EVC1,

Mead Packaging, Atlenta, zen the long delsyed triel with Pelvia 2000,
The product performed well and did the job predicted, It did not, how-
ever, outperform a Dovw system., Activity comtinues strong in other
paper and board coating epplications, paper saturation, berrier coete
inge and paint '

T, L. Goasage
foh |
& Receive attachments
T | ~ COMPANY

CONFIDENTIAL

TRAN 003511
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DEPT. 259 - ‘
NOTHING BUT PRODUCT
KEEP DRIP PA Ep # / MIX TANK IN SAMPLE DRUMS
KIND OF MINd 153 Lot No. KA P/ . DATE/2-¥~ 7/
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ns/", Smid
Sehutt

Yapner

Potter - FpPATT
Tayler = GTAYI

Production of Turbinol 153 (MC5=153) has heen trensferred
to the WAK Plant, ¥e have a small inventory of packared
material remaining which is as followe:

QK=29 = 2 x €00 1b, drums = 3,200 1lbs,
Q¥=331= 6 x 55 1b, eans = 330 1bs,

This material econtains Aroelor and should bHe eoncentrated
at the only reraininr location which 1s your plant,

1 murgrest you five un an order for it and plan either to
blend it off or incinerste it, base? on direction fror
the Fusiness Iroup.

The second item involved ir PH=139, which as you know, is
an additive in the Turbinol 153 formulation. W™Ii=137 also
contains Aroclor, We have 14 pieces which total &,24C 1lus,

It 18 also requested that you order this materisl to te
sent to your plant and retain it for future ¥C3=153 pro-

duetion, The Fi=139 has heen devalued to rero., Ve
would appreciate your cooreration in thig matter,

- ' “

)

3

Re R. Dykstra

TRAN 003085
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"~ hydraulie ¢
raw materials giving superior fire resistance to our
.fluids. These same materials had good solubility with

€. L. Bradford/J. E. Davidson - Q. O,

December 8, 1971 . N. T. Johnson

"R. E. HBatton
INDUSTRIAL HYDRAULIC J. R. Savage - B2NB
FLUIDS TRANSITION PLAN J. Solari - 1760

J. P, Herber - T30
Lc R. St.rk «@ WM
D. H. Bolliger - PRY¥C

th--L. OOIIA‘Q 4' S. "”s(.,s 4w

w . dicdauwwd

The Situaticn

In the past, our major strength in the industrial
iuid- business was our low cost chlorinated

01l snd allowed us to formulate the Pydraul 312 series.
The result was & very real gnd sizeable competitive
advantage in terms of both quality and price over other
synthetic fire resistant fluids.

Our position is changing. We cannot use either polychlor-
inated biphenyls or polychlorinated terphenyis. This
leaves us with ¢ line of resale water glycol fluids
(available now), a straight phosphate ester (available
shortly), and a lower cost oil-phosphate ester blend
promised for the first quarter of 1972. In terwms of
quality, we will have the advantages of greater
stability and the fact that we are not tied to cresylic
acids. In terms of cost, none of these new products will
give us any significant advantage over our competitors.
In addition, the changeover (the second in a year) will
create an adverse affect, particelarly on our major
customers, of which the top five account for 42% of our
business and the top 20 of which account for 60%.

This means that when the transition has been completed

we could de left with consideradly 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 sales growth in the past, and our base

will be less.
Objective

Our objective in this transition programs simply stated is

to be out of PCB's/PCT's by June 30, 1972, to salvage as
large 8 share of the market as possible a& e profit, and
to be left with zereo inventory of our current fluide. Ve
expect to keep at least 50% of our business,-but we sust
take several steps ap quickly as possible in oxrder to
achieve this.

TRAN 002452
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EXHIBIT
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" "slone accounts for 18§ of our business. We must
-.move immediately to convert G. M., to our phosphate ester

fluid. The o Division, which is over half of
the . businese and which uill probadbly determine
what course © _takes, has told us that they will

drain and flush all PCB containing fluids froa their
sachines and refill with a new product. We will try to
‘sell them our phosphate ester fluid &t list price and
_charge fully for incineration of the old fluid. 1If
necessary to salvage the business, we will capitulate on
incineration and give some price concession on initial
£111. In return, we will sek for a three year supply
period to recover ocur costs.

‘We will not sell & low price phosphate ester as a
replacement for A200B, If A goes to the
phosphate ester and if we sell a low priced phosphate

ester to one location, we might be forced to sell it to

2ll of them. Dus to the large share of our total business
that represents, selling to them at a low price

would underaine the profitadility of our total Pydraul
program. In addition, due to their eize, it is possidle
that such a move would deteriorate the pricing of the
phoaphate esters at all accounts.

, is having dltricult{ with the State of
Illinois bdecause of too high phenolice discharge in their
effluent. However, they appesr to be sold on the most
fire resistant oyntbotlc fluid, which means phosphate
esters, and all phosphate ester fluids will create
phonolic- in their effluent. ¥Ye have gons to them and

" suggested they move to our straight phosphate ester to
avoid PCB problems and that they solve their phenclics
problem with treatment of their effluenit. In terms of
pricing and inoineration, we will handle them in the same
way ae and, if necessary, make the same
eoncessiona.

Eheck Point

This should be & check polnt 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

After testing the water with

o end as soon as sufficient phosphate ester bLecomss
‘available, we will move to convert all Selector I
accounts to straight phosphate esters.

Selector IX Accounts

Ve will proceed at once to develop, test and get Pactory
Mutual approval on a line of truly fire resistsnt oil/
phosphate ester fluide. As soon as the developmsnt Job
18 done and as soon as phosphate ester for these fluids
becomes availadle, we will begin converting all
Selector II acoounts to these new products. It may dbe
necessary t6 raiese prices on these fluids depending on
the amount of phoephate ester nescessary to give adequate
fire resistance.

Reclamatio

¥We should move now t0 work with Pindett Serviee Co. on
reclamation of the Pydraul fluids., This means quoting,

in conjunction with Pindett, for reclamation business
whersever we can be competitive. If it turns out that

due to geography we cannot be competitive in eonjunction
with Pindett in all locations, we will establish relation-
ships with other reclaimsrs in those locales.

Capacity

Hote that reclemstion ultimately could have a negative
affeoct on our volume of mew fluid sales. This along
with our lose of business during the transition must be
taken into eonsiderstion when planning the capacity of
our new phosphate ester plant.

Vitel 29 Type Fluids
Vithdrawel of eurrent Pydraul 312A ¢ flulds froa the

| - market and imtroducing replacement fluids at higher prices

may force customers 10 go to either higher priced phos-
phate ester fluids, inferior quality water glycol fluids,

. or the Vital 29/Desco 300 type fluids which, i{n our opinion,

are not fire resistant. To combat this, once we determine

TRAN 002494
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whether the phosphate ester content of our replacemsnt
- fluld is significantly higher than Vital 29, we should

go immediately to Pactory Mutual, explain the situation
on the fire resistance of these fluids and ask for
Paotory Mutual's position. In eny case, we should easll
© this question of fire resistance to hc{ory Butual‘s

* 7 attention when they come to 8t, Louls to test and approve

- mailing 1is

our Selector II fluids. 1If they remove their approval,
that should solve the prodlem. If not and {f Vital 29
does start picking up business, we will develop 8 fluid
in direct competition with Vital 290 and Dasco 300.

Customer Notificatio

- On April 15, 1971 we sent out a letter to the Pydraul
{ saying: "There are now ho PCBs in any of

our Pydraul fluids.” This letter i not true and has

irriteted the .. .. Division of and
probably anyone else who knows that it is not true, Ve
will communicate i{mmediately to the same customers cleariy
stating that the letter was somsvhat in error and giving
them the facts on the PCB contamination., If possible, we
can temper this with our plans for future fluids, However,
getting the information to our customers before they get .
this information from our competitors should be our
primary consideration.

Pleld Sales/Product Group Reletionsh

Major accounts where the Product Group may directly assist
{in conversion are listed in Appendix H. Current opinion
{s that all other accounts oaun be handled directly by the
Piold)Stlol-an (assuming we do have Selector II replace-
aents ). ’

To help prepare the salesmen for this transition, a meeting
will be held in St. lLouls which will foous on strategic
salesmen and their managers who will be in attendance. At
. the weeting we will lay out for them why we must reformulate,
- the reasons we will give the customer, replacement products

~ with prices and denefits relative t0 our 0ld products and
coupetition, pollution aspeets of PCBs, PCTs, and phosphate
esters with a discussion of phenolies, B.0.D. and C.0.D,,
and oil eontamination, and the legal aspects of our .
" situation. ¥We will leave them with a Transition Handbook .

Also at this meeting we will specifically define who will

" handle what accounts, the order in which they will be
handled, and the timing. .
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Advertising

To counter the negative effects of reformuletion, we
ehould plan and execute an advertising program that will
* g¢xplain why we are making this =move and point out the
"advanteges of our new flulds versus ecompetition. This
program should begin now.

Appendices

Attached are appendices whieh give some background on what
our new Selector I and Selector II flulds will be slong
with their costs, prices and gross profit; what a typical
conversion might eost us depending upon whether we get
full price for the fiuid and who pays for incineration;

a 118t of our major customersyfand what our profitability
for 1972 may look like based on ocertain assumptions of
conversion rates and costs of our new products.

Ce L. Bradford

J. . Davidson

/pep
Attachments

TRAN 002696
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APPENDD; A CGF”?PAHY CU“JFEDEFJTIAL

Proposed Pydraul Line and Pricing

) Pricml
Fluid - _T/T __ T/L Drums 10-T/L Drums 5-9 Drums  1-4 Drums
Sclector 1 ) B
Pydraul 10 E 4.55  4.75 4.95 5.00 5.10
Pydraul 29 E-LT 3,60 3,80 4.00 4,08 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
2 Selector 2
Pydraul 135 C 2,25  2.45 2,65 2.70 2,80
Pydraul 230 C 2.25  2.45 2,65 2,70 2,80
Pydraul 312 C 2,15 2,35 2,55 2,60 2.70
Pydraul 540 C 2,15 2,35 2,55 2,60 2.70

1g gallon can pricing - add ,25/gallon to 1-4 drum price

ZThese prices are based on the fluids containing approximately 60% phosphate
ester and development of a shear stable polymer to assure permanent fire
resistance.

TRAN 002497
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APPENDIX B

Pydraul Profitability

Long Term

1 .
-- --.. Cost-Short Term Cost-Long ‘I‘erm1 Gross S, P, Gross
(10-T/L Drums)  Profit

Fluid

(Dixie CP)

{Monsanto CP)

Sclector 1
lb. - dv

9.1 Pydraull0 E

9.4 Pydraul 29 E-LT .222/1b

9.9 Pydraul 30 E
9.8 Pydraul S0 E
9.7 Pydraul 65 E
.7 Pydraul 95 E

..6 Pydraullls E

Sclector 2

8.44 Pydraull35 C
8.44 Pydraul 230 C
8.44 Pydraul 312 C

8.49 Pydraul 540 C

.204/1b
.227/1b
.268/1b
.285/1b

+295/1b

+170/1b
.168/1b
.170/1b

<175/1b

J191/1b

.215/1b
.198/1b
.213/1b
.238/1b
«250/1b

.256/1b

.165/1b
©,160/1b
.160/1b

.165/1b

«545/1b
.425/1b
.378/1b
.383/1b
. 396/1b
.407/1b

.422/1b

.314/1b
.314/1b
.302/1b

.302/1b

! Finished Product Cost Including Conversion and Drum Costs

% Average Freight and Warehousing at $, 03/pound

63%
45%
43%
40%
35%
0%

5%

42%
44%
40%

38%

TRAN 002498
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APPENDIX C T
‘w‘b\t <N ¢
Al !
A o
Pydraul Blends ~ v
- ' e
All prices, costs and profit {igures based on the following blends, I b v
& pt
o pr"\n‘
w 10 e
Pydraul 10 E Pydraul 29 E-LT Pydraul 30 £ Pydraul 50 E
Pydraul 60 N_CP - 35% N,CP 3% N,CP 70%C
s34 - 63% TP 30% 27 TEP -30%32..5
P 4 D 27 s
clymes - 2% DELIRL e
’ DAtk V¢ Bep TY (i
Pydraul 65 E Pydraul 99 E Pydrlul 115 E
P 6% &\ NCP 88% NCP 100%
TPP 24% (7.8 TPP 43% (0. T 0wy TUPP
Adiaa.a vy doin 1Y LS
?‘ o lyv ;1.‘. "~ A’(‘:“:‘Q t n{"'“
Pydraul135 C - Pydraul230C Pydraul 312 € \J
agﬁ JNV\
CP 20% N._.CP 41% N_CP 46% u ,n e
sin 4o sia  16% sia 9% ¢ W
*0jl 334% *0il 424% *0il 44+% o e
Polymer <1% Pdlymer <1% Polymer<1% b

Pydraul 540 C (. Mot Guaalaborr ‘1"(;,{\"" dute sof

6 ot iediom.
N,CP 56%
«Q1 434+%
Polymer <1%

©0{l could be Sunoco 800 N, Mobil 750 or H 230 hut cost of allis $. 04/pound

TRAN 002499
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APPENDIX D

Typical Customer Conversion 1

Customer Used for Calculations:

Datc {or calrulation 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 = $2.00/cwt. = §$.22/gallon

Cost of Incineration = $.03/pound

Case ]

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 s $51,175
2. 15,000 gallons oil flushing fluid @ $. 50/gallon s 7,500

3. 15,000 gallons (138,000 1bs. ) 312 A plus

15, 000 gallons (112, 000 1bs. ) oil incine ration
@ $.03/pound = 7,500
4, Freight on returned fluid:
250, 000 1bs, x . 02/pound s 5,000
TOTAL Cost = $71,175
Cost per Gallon of new f{luid = $4,74/gallon

(Does not include labor or downtime )

l.ul calculations based on bulk inventory cost of $0.223 per pound for Pydraul 65 E
which assumes Monsanto manufacture of cumyl phenol at 30¢/pound

TRAN 002500
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{ (Casel Con't)

B. Gross Profit to Monsanto

Sales: 15, 000 gallons @ $3.45/gallon = $51,175
COGS: .138, 000 pounds x .223/pound = 30,774
Freight: 146, 000 pounds x , 02/pound s 2,920

Gross Profit = $17, 581

Gross Profit =
% 17, 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 {reight.

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 .
, BLa75 2920 © 10:3%
TRAN 002501
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Case 1l

p—ayl full price'for fluid but Monsanto pays {or flushing fluid
plus incineration costs and {reight

A, Cost to
15, 000 gallons Pydraul 65 E = $51,175
Cost per gallon new Fluid = $3.45/gallon
(Doece not include labor or downtime)
B, Gross Profit to Monsante
Gross Sales = $51,175
Less: COoGS 30,774
. Freight(New Fluid) 2,920
Flushing Fluid 7. 500
Incineration Cost 7, 500
Freight (Returned 5, 000 = 53,694
Fluid)
Net Loss =($2,519 )

TRAN 002502
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ol
13
14
15
16
17
18
19
20

21

Top Twenty Customers for Pydraul

V- 1971 Projected
. ¥ounds Dcn.r.
Customer Products ooo's coo's
Texas Eastern Turbinol 153 175 60
: g
All Other Pydraul Accounts ) 8237 . 15¢6 a
S ——— (=4
TOTAL 14,267 (265). “¢,200 (51) °
ignificant Industrial Aroclor Accounts ‘ =
<
@
[
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APPENDIX F

1972 Finaneial Results

Case 1 -

1972 {inancial results as cunénﬂy budgeted:

-

(ooo's 1bs) (ot.:o'a $) (cco's $)

Product Volume Sales Gross Profit
Pydraul 60 45 22 9
Pydraul 150-A 1000 400 185
Pydraul A-200-B 2300 621 1n
Pydraul F-9-A 150 380 148
Pydraul 625-A 278 83 24
Pydraul AC-A . 600 192 67
Pydraul AC-A W.G, 24 7 -
Turbinol 153 325 107 36

Sub Total 5719 1812 640
Pydraul 135-A 1400 . 336 98
Pydraul 230-A 240 59 16
Pydraul 312-A 6850 1507 407
Pydraul 540-B 125 26 7

Sub Total 8615 1928 528

Total : 14,334 3740 1068
Projected 1971 Resulte 14,267 4200 1270

(Based on October actual) -

(Projected 1971 results 15,076 4416 . 1388
based on 3/31/71 x 4) .

(RAN QOZSOQ
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‘ A‘PPENDIX ¥
1972 Financial Results
Case 1
A. (1) Selector ) fluids sold at 75% 1972 budget volume through 3/31/72

(2) NCP fluide 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

o plants on NCP from 1/1/72 but at the same relative rates
as A and B above.
A=200-B to 50 E
312-Ato 65 E

1 Volume Sales Gross Prontz
Product {coo's 1bs) (coo's) (coo's $)
Sclector 1
f¢te Pydraull0E 45 22 9
fivo4 Pydraul 29 E-LT 560 222 101
1-33/kcawt-Pydraul 30 E 193 63 : 3
fue sFys Pydraul 50 E 1910 656 261
1.2%4 l‘:“‘:_‘?ydrlnl 65 E 1225 437 : 147
e Pydraul 95 E 340 128 43
¢¢5A Pydraulll5 E 152 59 18
Sub Total 4425 1587 610
Solector 2
Pydraul 135 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 2598 * 920
N lFimm:hl results for 2eW products include resuits for old prgducto as
\ ~specified above .
2 ased on our cost long term, Appendix B TRAN 002505
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APPENDIX G

Incineration Costs

-

Gallong® _ Incin. Cost @ $.03/pound Freight @ . 025/pound Total

100, 000 $ 28, 800 $24, 000 $52, 800

150, 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 15, 200 96, 000 211,200
500, 000 144, 000 120, 000 264, 000

*Average density of fluid @1,15 = 9, 6 pounds/gallon

yaan 002306
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| Mansénto APPENDIX H

cosu wanl 8 tecaves:  Norman T. Johnson

sevt November 24, 1971 T.L. Gossage - B2S L,

<V

Pydraul Accounts

egrLareed . N

C. L.. Bradford
TO : B2S G

L] - -
. 3

The {ollowing arec those accounts which I fsel may require product
group participation during the transition to reformulated Pydrauls;

Texas Eastern Transmission Houston

TRAN 002507
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-

C.L. Bradford
November 24, 1971
Page 2 :

. 1 would hope that all other industrial fluids accounts can be handled

directly by the salesmen, However, i we have no low cost Pydraul
replacement the need for product group assistance to retain the
business will be substantially increased.

P Mo B WAL Vo

N
Norman Johneson
ib
TRAN 00250‘
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LR radt 8 1 OLAYION.

W. B, Papageorge - B2NK - Ceneral Offices

e

oarvt
suRICt

BgrLaCRCE

TO

1N e RV, 1) 69

February 10, 1972
PCB/PCT Actlon Plan

S. Bergen

L. Bradford

J. Camargo
S. Clark

. R. Corey

R. Durland
W. Easely
Goodwillie
L. Gossage
(reene

T, Johnson

P.J.A. Marsh

J.

Mason

B2SL
B2SF
A2NH
B3NC
B2SL
5260
1920
5080
B2SL
A2NA
B2SF

0u40
304

ESxwO

R.
J.

e

ce

Paton B2S¢
M. Potter B2NK
R. Richard T3A

R. Savage B2SL
E. Schalk B3NJ
E. Sprague B2NG
E. Springgate B3NA
F., Stapleton B2SA
A. VYodden 5470

This 18 the first attempt to present a composite of the
action plans of the various product and ares groupe involved

in the PCB/PCT program,

Will each of the managers concerned please forward to me the
missing information and any comments relating to additionn
or deletions which should be considered,

WBP: gw

W. B, Papageorge

TRAN 003025
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L.

ACTION
S. DOMESTIC

1.
2,
3.
L
5.
6.

o oy oadretinge > GV % Sl ¢ T — A S 3w TR Cme S v s Ve em e &
.

8.
9.

‘0.
£ 11.
12.

Te-

Notify key customer

Mail customsr notification

Terminate sales FR fluids

Special undertaking with

Organize conversion team

§atah113h returned material liabiiity
Notify Monsanto installations

Develop conversion bulletin

Rechecik off-shore installations -Gulf
of Mexico

Notify OEM's by mail
Follow-up visit to OEQ':

Evaluate response; review policy

U, 3. EXPORT

)]

e mea emat

Canadea
a. Notify customsrs

‘b, Notify govermental agencles

¢c. HNotify OEM's
d. Terminate sales

TRAN 003026

PCB/PCT ACTION PLAN

Heat Tranafer Fluids

~ ASSIGNED TARGET ACTUAL

TO DATE  DATE REMARKS

WRC,HSB, 12/20 12/28

TLG

CP 12/15 12/16
12/15 12/15 Exception -

WRC,JFS 2/15

CP 12/15 12/15 ;

WBP,JFS  1/15 ' .

WBP 1/15  1/14  CED notified on 2/1/72

cP Jan. '

CcP 2/28 |
1/31 2/15

CcP 2/28

CcP 4/1

DG 1/31. g

Da 1/31 12/2 /T2

DG 1/31 12/28/71

DG 1/31 .
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©ih B s m DO b San b aa o0
.

" ACTION

v S, EXPORT (Cont)

e noeumman s o 20, .
. .

2.

(V1]

&
® |

LZ0€00 NVYL

AIPC )
a. Notify country managers
b. Terminate sales

Latin America

a, Notify managers
b. MNotify agents
c. Terminate sales

Australia/Asia-Pacific
a. Notify manager
b. Terminate sales

PCB/PCT ACTION PLAN

Heat Transfer FPluids

ACTUAL

" “Page 2

ASSIGNED TARGET ,
TO DATE DATE REMARKS

GEW 1/31 1/20

GEW 1/31 1/31

FJC 1/31 1/20

FJC 1/31 1/19

FJC 1/31 1/31

EG 1/31 1/14

EG 1/31 1/31
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[PV IR TIPSy

o camaban. b tDE b o a4

e st el

»!

PCB/PCT ACTION PLAN

ACTION

M3

S. DOMESTIC

chn nemea,

Notify customers of restrictive sales
policy.

Terrinate sales to non-approved
cusftomers

Notily customsrs replacement fluid
avaiiable from original equipment
suppiler. ’

Notify original equipment supplier he
must supply replacement fluid.

Notify customers using dielectrics
in magnets, motors and switch gear
of restrictive sales policy

Kotifly customers of procedure

. for returning scrap fluid, -

v.3, EXPORT

Canada

8, Notify customers of restrictive
sales policy

b. Terminate sales to non-approved
customers

AIPC

Latiq America

Australia/Asia Pacific

a. Inform area directors of poilcy

b. Notify customers of restrictive
sales policy

¢. Check enforceability of holcd-
harmless letter in appropriate
countries,

. Page 3

12/21 Six additional mailed on 1/7/72

Dielectrics

ASSIGNED TARGET ACTUAL
TO DATE DATE REMARKS

HSB 12/31

HSB,TLG 1/15 1/14

TLG /31 ° 2/8

TLG 1/31 2/8

TLG 1/31 2/8

PGB 1/31 1/25

DG 1/31 1/6

DO 1/31 1/31

EG ' 1/14

WAM's 1/31 1/21-31

d. Terminate sales tc non-approved customers.

3/31

TRAN 003028
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b = am bighuae

- e .

ACTION

-

. Santovac

Phase Qut

Turbinol

- o

2.

-

De

Present alternate fluid ¢o
and Texas Eastern

Begin field trial alternate fiuid
at T. E. ‘

T.E. transition to new fluid
Turbinol 30E/S0E literature
| Turbinol for bearing literature
Price sheets

Pydraul

Pinalize reclametion program

Vieit top accounts

Mail out customer notification

Selector I & II Pactory Mutuai

. approvals

Visit all accounts

Aroclor 6037 replacement
Arocior S460 replacement
Selector II informal price sheét

Selector II, 1lst literature

PCB/PCT_ ACTION PLAN

Industrial Pluids

ASSIGNED TARGET
TO DATE
CLB 1/1
CLB 1/31
CLB 4/1
cLB 6/30
CLB 2/15
CLB 1/30
CLB 1/31
CLB 2/7T
CLB 2/15
CLB 2/15
CLB 2/15
CLB 2/21
CLB 2/29

ACTUAL
DATE

Page 4

REMARKS

1/1

1/31

1/30
1/31

/7

Pield trial date will depend
on length of winter and T.E.'s
inventory of Turbinol 153.

Being reviewed ndw

Completed-Favorable rsactions
of practically all accounts,

TRAN 00309
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Page’S

Industrial Fluids
Assigned Target Actual
®»ydraul (Cont) TO Date Date Remarks
10. Application for approval at
. Bureau of Mines CLB 3/1
11. Finalize advertising program cLB 3/1
12. Formal price sheet, Selector
I&II : CLB u/1
i3. Start warehousing new fluids CLB /1
14, Stop stocking warehouses with '
PCT fluids CLB 4/15
15. Start delivering new fluids CLB u/15 .
16, No old fluid asccepted for
' credit after this date CLB 5/1
.17. Stop manufacturing PCT flulds CLB 5/1
18. Consolidate PCT warehouse stocks CLB 5/1
i9. Seil 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, 1Issue revised sales forecasts CLB 2,3,4,5,6/1 2/1
3. S» Export

“s Write plan to withdraw all PCT
fluid sales after 6/30/72 and
corvert to new products. CLB 2/15
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PCB/PCT ACTION PLAN

ACTION

Y. S. Domestic & Canada

.. Generate withdrawal plan:

1¢0€00 NY¥

a,
b.
c.

d.
e'

£.
€.

Get time table approved

Get "Rationale” approved
et customer/distributor:
letter approved

Notify Plasticizer personnel
Notify ex-plasticiger
personnel

Set up controls for finai
shipments w/COP Dist.

Set sales limits for all

. customers w/reg. mgrs.

Customer Notification:

a.
b,

c.
d.
e.

) g
€

h.

i.

Generate key acct. list
Set up ¢rips for Mgmt pers.

Mail "Withdrawal® package to
field salesmen -
Send wire to reg. mgrs/
salesmen

Make calls on reglional
offices

Notify

Eey customer calls

Contact all ~ustomers by
telephone

Formal customer notification-

by mail.

B T

Plasticizers
ASSIGNED TARGET ACTUAL
TO DATE DATE
WSC 12/10 12/10
WSC 12/10 12/12
WSC 12/10 12/18
WSC 12/20 12/20
CP/WSC 12/20 12/20
WSC 12/23 12/22
Reg. Mgrs. 12/28 . 1/4/72
WSC/JDW 12/10 12/8
WSC 12/16 -
WSC 12/17 12/16
WSC 12/20 12/17
WSC 12/20 12/17-20
WSC 12/17 12/17
Field Sales 12/21 12/21
12/31 12/31
Fleld Sales- 12/31 1/7/72
WSC 12/31

12/31 |

- —— - e - tae

Page 6

REMARKS

Travel
delays

schedules caused

Delayed pending initial

customer contact.

. Done by telephone

This is probably 95-98%
complete.
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Page 7
Plasticizers ,
ASSIGNED TARGET ACTUAL
ACTION _ TO DATE DATE REMARKS
.¥. S. Domestic & Canada (Cont)
2, Replacement Program: Res;Sales
8. Generate replacement suggestions . 12/20 12/20
b. Publish replacement info
to field sales force WSsC 12/31 /1/72 Delayed pending input from
, . AWMC and by WSC. :
¢. Continued contact w/
customers WSC/Reg.Sls. 3/31
Fleld Sales

4, Termination ¥sc 3/31 _

’-’0 S. EIpOt‘t [

1.I Generate withdrawal pian T 12/27 Key plasticizer actions
generated by Gossage, Bergen, -
and Corey,

g, Published letter to LePage )
and Simpson Wse 12/20
b. Notified all world area ’
mgrs. of 3/31/72 date WSC 12/23
¢, Detailed plan published to
World Area Mgrs. WSC 1/8/72
z. Customer Notification:
a. Approved letter wired to
all World Area Mgrs. WSC ? 1/19/72
- b, Letter sent to customers WAM's 12/31 ¥ritten confirmation received
on all world areas except
. South America and a couple of
3. Replacement Program: accounts in Asia Pacific.
a. Generate replacement
suggestion and distribute WSsC . 1/10/72
b. Continued contact w/customers WAM's 3/31/72
4, Termination - PCT's WAM's 3/31/72 ' .
- PCB's WAM's 1/31/72 1/31/72 Australia & Latin America

ceased sales on 12/3:/71.
TRAN 003032
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PCB/PCT ACTION PLAN

MONSANTO EJROPE

_ ASSIGNED
ACTION T0

1. Dielectric Fluids:

8. Review Monsanto legal PJY
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 Flulds:
.@a, MNotify customers of
termination of sales
b. Notify OEM's of policy
| ¢. Terminate Santotherm FR sales

3.. Industrial Flulds:
:  a. Notify distributors of teramination
of PCB Pydrauls
b, Notify €ustomers of termination
of PCB Pydraul
¢, Notify OEM's of termination of
PCB Pydérauls
d. Terminate PCB Pydrauils :
e. Notify customers of termination
of Santovac 1 and 2 Sales
f. Terminate Santovac 1 & 2 sales
g. Notify distributors of termlnation
of PCT Pydrauls
h, Notify customers of termination ot
PCT Pydrauls
i. Notify OEM's of termination of PCT Pydrauls
4. Terminate PCT Pydraul sales
k. Develop plan for European mine

€E0E€00 NV¥L

applications WRC, EJP, JM

Page 8
TARGET ACTUAL
DATE DATE REMARKS
3/31
3/31
1/31 1/31
1/31 1/31
1/31 1/31
6/30
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MONSANTO EUROPE

ASSIGNED * TARQET

ACTION TO DATE
4, Plasticizers:

a, Notify customers of termination

of non~electrical PCB sales.,
b. Terminate non-electrical PCB sales 1/31
¢, HNotify customers of termination of
PCT sales
d. Terminate PCT sales 3/31
.

]
»
»
z
[«
o
w
o
@
&

Page 9
ACTUAL
DATE REMARKS
1/31
1/31
1/31
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Page 10

PCB/PCT ACTION PLAN -
ASSIOGNED = TARGET ACTUAL
ACTIOR TO DATE DATE REMARKS
JAPAN
1, Plasticizers .
a. Discontinue salas of PCB 12/31/7T1
b. Discontiaue saies of PCT /1
2. Dielectric Fluilds Legal counsel advises hold-
a. Notify customars of termination of sales harmless letter probebly not
b. Terminats sales 7/31 enforceable in Japan.
3, Heat Transfer Fluids
a. Terminate saiss to new instaliations 3/31 Proposed exception:
=, Exports .
a. Terminate non-electrical PCB sales 1/31 1/31
b. Terminate unapproved dielectric sales 31
. 6. Terminate #ll dielectric sales /30
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