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Mange~to Corprey

LLES Lingtergn @aulavard
St Louis. Migsscur 83166
Phorg (314) €24-°900

August 14, 1970
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Dear Sir:

You have received our letters of February 27, 1970 and
June 1, 1970 covering dMonsante's withdrawal of poly-
chlorinated biphenyls (PCEs) from the market. The
February 27 lectter reviewed some of the potential nazards
of PCBs and of eavironmental polution in zeneral. The
June 1 letter announced that we were withdrawing all pol,-
chlorinated bipnenyls used as plasticizers or nodillers
from the market, and that the last shipment of chese
materlials would be made August 30, 19790.

- In as much as you may have some inventory of these materials
which you might be planning to use during the period in
which you change over tdO other products, we felt it impera-
tive to inform you of the latest information concerning PCZs.

It was recently brougnht to our attention that the Food and
Drug Administration nas apparently ectablished guidelines
setting forth suzzested maximum levels of PCEs allowacle
in certairn foods. These levels, as we understand them,
are 5 parts per million in {ish and 0.2 parts per millien
in milk. Monsanto, thereflore, strongly recommends that
PCBs not be used 1n applications which could lead, eithey
directly or indirectly, to the contamination of food and
water aupplies for hurans or animals. Examples ol appli-
cations which would seem particularly hazardous would ce
coatings for water treatment facilities, coatings for
foed handling eguipment, or coatings for suck farm items
a8 s8ilos and feed hoppers.
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It has recently come to our attention that PC3s have been
found in cows milk. This adds emphasis to lionsanto's re-
commendation that PCEs rnot oe used in any appllication wre:re
they might come in contact with or otherwise contaminate
food, silage, water supplies, etc.

The latest available bulletin on our line of Aroclors is
enclosed fcr your use. This puolication replaces and
supercedes bulletin O/PL-305 - Aroclor Plasticizers.

The only products listed which will be sold after August 21,
1970 are 1) Aroclor 1221, a monochlorinated ciphenyl wnizh
is readily biodezradable, and 2) . Aroclors 3442 and S-60,
both chlorinated terprenyls which have not thown themselves
to be environmental eontaminants. lease p2y specilzl atten-
tion to the section c¢f this bulletin which relates to
environmental haza>ds.,

In additiosn to the products listed above which will remain
on the market, Monsanto will sell a series of blends of
Aroclor 1221 and Aroclor 5460 which will replace the poly-
chlorinated biphenyls for many applications.

During this withdrawal of PCBs from the market, lonsanto

has had in effect a modified returred goods policy stating
that unopened containers less than one year old could oe -
returned for full credit througn July 31, 137J. From

August 1 through August 31, 1370, 90 percent credit wculd

be allowed. From Septemzer 1 through Decemter 21, 1°572,

50 percent credit would be allowed. The customer wili pay

all return freight. All of the dates in the time schecule

for this returned goods policy are herepby extended an
additional two months.

Monsanto realizes that the removal of these products rrom
the market has caused & great deal of concern and expense
for our customers. This 1s certainly regrettavle. However,
it appears to us that as a responsible supplier, this is
the only reasonable cource of action. We stagq ready to
assist you as we can with your reformulation wWork.

Vgry,.respectfully,

Walter E. Schallk
Director of Sales
: Plasticizers
/dbw o TRAN 004922
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AROCLOR® PLASTICIZERS

A sceries of inert, chemically
resistant, {ire retarding plasti-
cizers compatible with a wide
variety of resins.
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Proverties as Plasticizers

.

The Aroclor? resins/plasticizers and their blends have
an unusual combination of properties which make them
extremely useful products. Their most important char-
acteristics are:

Low Cost

Highly Compatible
Chemically Stable
Fire Retardant
Excellent Adhesion

Another very useful aspect of this product line is the
fact that a continuous range of properties can be achieved
by using compinations of the Aroclors and their blends.
Some of the physical properties vhich can be controlled
through product selection are shown on the following pages.

Our Aroclor® product line is now made up of polychlorinated
terphenyls, monochlorinated biphenyl, and blends of these
products. MNone of these materials has been shown to create
any environmental problems. On the other hand, Food and

. Drug Administration approval has not been obtained for any
of these products. Accordingly, the Aroclor¥ plasticizers
should not oe used in connection with food or food-relatcd
products, with food vrapping or food container materials.
Further, Monsanto strongly recommends that these produc:
not be used in any other application such as non-rfDA re-
gulated food systems, in potable water systems, in any
.animal feeding systemns, or in pharmaceuticals.

TRAN 004928
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Key to Nomenclature

5400 Series

These products are chlorinated terphenyls. The last

two digits indicate the chlorine content of the materizl,
e.g., Aroclor? 54060 is a chlorinated terphenyl with €O
percent chlorine. Undistilled Aroclors? are availarl

and are designated by a 5000 series vs. the S400 series.
They are somevhat higher in color but otherwise have
product characteristics similar to the distilied products.

600D Series

These products are blends of Aroclor® S460 and Aroclor? 122
a biodegradable monochlorinated tiphenyl. The last two dig
are an indicztion of the proportion of Arocler® 5460 in th
blend, e.g., Aroclor?® 6C62 has more Aroclor?® 5460 in it than

[ d

¢
w iy

- does Aroclor® 6050.

Miscellaneous Blends

Other produét blends containing such other materials as
Santicizer 140 for improved fire retardancy, or toluene/

*Xylene for lover viscosities will also be made available

as the demand for these specialty products develops.
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Adhesion/Tack
Hardness
Flexibility
Fire Retardance
Volatility
Chlorine Content
Viscosity
Density
Permanence

Compatibility

gy
M“-d—l‘*w e TR @ , oKD+ grliodis:
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AROCLOR BLENDS

6040 6050 6062 6079 6090

Adhesion/Tack increasing ¥ SN
Hardness ' increasing e
Flexibility decreasing o=
Fire Retardance increasing e
Volatility -decreasing O
Chlorine Content increasing —{
Viscosity increasing o
Density increasing LI
Permanence : increasing >
Compatibility decreasing— -
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Applications by Product

Listed below are some of the applications where these
products can be used:

broclor Blends

6040

6050

6062

6070

6090

Polyvinyl Acetate Emulsion Adhesives

SBR Adhesives

Miscellaneous applications where a high
degree of flexibility is required.
Chlorinated Rubber and other Resin systems

for Coatings.

Inks

Polysulfide Sealants/Achesives

" Chlorinated Rubber Coatings and Adhesives

SBR Coatings and Adhesives

Miscellaneous applications where high chlorine
content, high tack, are required.

Inks .

Polysulfide Adhesives
Chlorinated Rubber Adhesives

"Miscellaneous applications where very high

chlorine content and very high tack are
required. R

Radiation Curing Applications

TRAN 004929
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Aroclors

su32

5u42

5460

Polysulfide Sealants/Adhesives
Chlorinated Rubber Coatings and Adhesives
SER Coatings and Adhesives

Surface Coatings

Hot Melt Adhesives, Surface Coatings

TRAN 004930
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AROCLOR MARKETS

Aroclor

Aroclor Polymers-and/or
Applications Binders Recommended °
Adnesives

Delayed Tack SBR, PVAc, PS 6090, 5460

Emulsion
Pressure Sensitive

Hot Melt
Sealants

Caulkine Compounds

Surface Coatings
Paints

Lacquers

PVAc, SBR, Acrylic-
VAe, Acrylic-ethylene

Natural Rubber, SER,
Cl Rubber

EVAc, PVB, Phenoxies,
Polyamides

Polysulfide, Nitrile
Epoxy, Polyurethane

Acrylics

PVAc, PVC, Nitriles,
Styrene, Acrylics

Alkyd, Cl Rubber

1221-B, 6040, &C=
1221-B, 60€2, =

5460, 5465, SC29,
Montar 5

5460/5-261,
HB-40, 6070, 5-3¢

5460, 6070

5460, 6062, 670

5460, 6062, 607

. 6090

Ry G S EPED © - I § O € 6

e o
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Aroeclorpr
Apolicatios

«9-

AROCLOR MARKETS (Continued)

Polymers ani/or

‘Binders

Aroclor
Rezommended

Surface Coi:tinzs (Continued)

"Varnish

Paper Coitings

Printing Tiks

Miscellzneous

Lost Wax Casting

Imprdsnatihg
Phenolic Resistors

Laminating Resins

Epoxy Resins

B @ D D P D @ g CDO o ¢, -

Polysulfide

Ethyl Cellulose

Nitrocellulsse,
Acrylic

Wax

Resinox, PVC

Phenolic

Epoxy

o e > wEmm e .a e

6070

6040, 6050

5“60} 607( 'y 605
6030

s4y2, s46C, 556

85460, 6052

s460, 6070

6062, 6070
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Total larke: for Plasticizers:

=10-

DELAYED TACK ADHES'VES

Typical Fornulations:

3-4 Million Pounds/Year

s by Weieght

Comgoncnt Part

1.

Dipheiyl Phthalate
Cumar W 12 .
Lustr:x ;5

Vinsol Resin

Santi:izecr 1-H

Acrysnl M. R.

Thinned amine dispersant

Thinned anine dispersant

Stecic Aeid

Poly-pale Resin
2-amino-2-methyl-l-propanol
Water

Properties Desired:

1.
2.

3.

Activation at specific temperature.

60.6
15.1
24.3

50.0
10.0

250.0

W B o

Remains tacky for specirid time period.

Remains bonded over wide temperature range.

Current Recommenrndatlions:

1.
2.

3.
4,
5.

Dicyclohexyl Phthalate - DCHP
Diphenyl Fanthalate
Santiecizer 1l-H

Aroclor SL60

Aroclor 6090

D D B > D D - D T 4O O DD T
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EMULSION ADHESIVIS

Total Market for Plasticizers: 35-10 Million Pounds/Year

Typical Pofnulations:

Gelva S-55 90 G:lva TS-65 9C
Santicizer 218-A 10 Santicizer 885 1¢
100 . Toc
Gelva S=77 S0 G::lva TS-100 <
Aroclor 1221-B 10 Aroclor 6040 1C
: 100 IoC
Aircoflex 400 95 Gelva TS-100 65
Aroclor 60350 . 5 Aroclor 1221 ic
T00 Staybelite Ester 10 15
Butyl Acctate 10

Santomerse SX 0.1

: I00.1

Properties Desired:

1.

Controlled wet tack: in most cases, the shorter
the wet tack time before the adhesive grabs, the
bettepr. =

Open time of at least one minute: open time is
the time during which two adhered substrates can
be adjusted alter rmaking contact. -

Physieeal proberties of adhkesive film: the cohesive

‘strength of the adéhesive must be strong enough to

hold the substrates together.
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EMULSION ADHESIVES (Continued)

Relatively high heat deleminition temperature:
this depends on the film forning polymers, the
type and amount of plasticizar.

Good rcsistancé to Qater: prolonged immersion
in water causes loss of adhesion by most emulsion
adhesives at elcvated temperutures.

TRAN 006935
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PRESSURS SENSITIVE ADIESIVES

Total Market for Plasticizers: 30 4illion Pounds/fear
Typical Formulations:

Component. Parts by Weizht

1. Calerdered into Fabric

Cellulose Acetate 1
Sav.ticizer 8 3
Sartolite IMHP 2
2. Hot 21t Type
Crepe Rubber . 15
Polyisobutylene . 15
Ester Gum : 20
Santolite MHP 20
Aroclor 6070 30

Wax o i0

' Properties Desired:

l. Low volatility

2. Good heat stability

3. High flow/sprcadzbility at elevated temperatures.
4. Good moisture resistance

5. Broad use temperature rangé '
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PRESSURE SENSITIVE ADI'ESIVES

Current Recommendations:

1.
2.

3.

Santicizer 160
Santicizer 148

Aroclor 5460, 6040, 6070
Santclite MHP

(Confinued)
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HOT MELT ADMESTVIS

Total Market for Plastifier/Tackificr: 30-40 lMillion Pound:/Year

Typical Fornuiations:,

Comnonent Parts by Weicsht

l. Basic Formula

EVA: 30
Aro:lor 5460 40
Microcrystalline Wax 30

2. Alkall Disoersable Bookbindint Adhesive

PVA: 40

San:icizer 160 8

Aronlor 5432 26

Nevellac Hard 24

Acrovax C 1 ‘
. Sodlum Benzoate 0.75

Propertics Desired:
1. Good heat stability
2. Sharp melting point
3. Satistacco;y viccosity/temperature relat:énship
4. Bond flexibility
5. Adhesion '

TRAN 004938
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HOT MELT ADHESIV):S

Current Recommendations:

1. Aroclsor S460, 5465

2, Aroclos 5060, Montar 5
3. Santizizer 160, 141, 148
4, Santicizer 8

- D D DT DD 9 D O D ¢+ D B T B s o . o 0o ve

(Continued)
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POLYSULFIDE SEAL/NTS

Typical Focmulation:

Thiokol LP-2 . | 100

Lead dioxide paste 15

(5U% PvO,, 45% S-160, 5% St. acid)

Plasticizer EO
e .. )

Fillers such as SRF black, MT blick, Lithopone, Zinc
Sulfide 3and York Whiting may be ‘ncluded in the 15 to
75 pht range. : :

Properties'Desirgd: .
1. Adhesions o o,
2. Specific.Rate,of Cure
3. Specific Creep Characteristics
4, Shelf Stability
5. Pot Life

Current Recom=endaticns

1. Santicizer 2061

20 HB-“O ° .. '
3. Blends of Aroclor 5&50/8-261 (Ssanticizer 326)

4. Aroclor 5460/5-160
5. Santicizer 143
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CHLORINATEZD RUB2IR {OATINGS

Typical Formulation:

Parlon S..10 | 3¢
Epon 828 1
Epichloraydrin .2
Xylene 10
Plastici:er 28
TI0, - | 3€.4
Carbon Elack ‘ c.4
, : 200-0

Properties Desired:

1. Water impermeability
2. Chemical resistance
3. Adhesion to substrate
4, Pilexibility

Current Recomnendations: -

1. Aroclor 6062

2. Aroclor 5432 : :
3. Phthalate ester (if not chem. resistance reg.)

4, Aroclor S460/Santicizer 711 3/1 or 4/1

TRAN 004941
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ACRYLIC LACQUER

Typical Feimulation:

Lucite 6211 or 6012 4 25
1/2 sec. cellulose acetate butyrate

Plastici:er : 2

Properties Deaired:.

1.
2.
3.
4.
5.
6.
7.

Good adhesion -

Superior piame;t Qetting

Registtance to water and dilutn alkalia
Excellent weatherability

Good abrasion resistance

Toughness over”a broad temperature ran

Low volatil;ty of the plasticizer

Current Recommendationa:

1.
2,

N

S

Santisizer 261
Aroclor 69052
Aroclor 5442
Santicizer 140
Santicizer 160

0 (=109 =olid:)
0 to 40
0 to 40

ge
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TYPICAL PHYSICAL PROPERTIES OF AROCIORS AND AROCLOR BLENDS ¢
AROCLORS AROCLOR BLENDS .
Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclo:
Property ., 1221-B 5132 5442 5460 6040 6050 062 -6070 6090
Appearance Clear, Clear, Clear, Clear, Clear, Clear, Clear, Light Light
mobile yellow yellow yellow light light yellow yellow yellow
oil viscous sticky to amber yellow yellow viscous sticky resin
liquid resin brittle mobile mobile liquid resin
resin or o0il oil
° flakes
Color, 100 APHA® 2 NPA® 2 NPA® 2 NPA® 2 NPA® 2 NPA® 2 NPA® 2 NPAe® 2 NPA® L
Max imum (Molten) (Molten) (Molten) t
" Specific 1.125 - 1.280* 1.470 1.670 1.326% - 1.384% - 3 yo7* - 1.425% - - F
Gravity ¥.140 1.300 25°/ 25/ 1.346 1.357 1.427 1.440 ’
(25° /, (90 /. 25°¢C) 25°¢C) (25 /. (65°/ (65°/ (90°/, {
15. 5 €) 15.5° ¢) 15.5° ¢) 15.5° ¢) 15.5° C) 15.5° C)
4
Acidity, L.0LY® - .05 05 0.035® .035% 0.035% .035% .035%
Hazximu=a
(i4g KOH/Gm),
[] [
Holisture ppm - - - - 250# 250% 250® 250% - '
Haximnum
Refractive - 1.658 - 1.659 - 1.660 - 1.6334 1.6390 1.6463 1.65¢T 1.6500
Index 1.690 1.662 1.664
t2.°¢C
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TYPICAL PHYSICAL PROPERTIES OF AROCLORS AND AROCLOR BLENDS

l

$56900 NVV¥L

AROCLORS AROCLOR BLENDS
Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor
Property 1221-B 5432 5442 5460 6040 0050 6062 6070 6099
Viscosit 38 50-60 300-400 - 106-146* 110-125% 5u-6u' 82-102¢ -
(asTH D- (100°FP (220°F (210°F (00® F  (130° F (210°F (210° F
Sus) 5US) Sus) Sus) 5US) Sus) SUs)
Flash Point 260 470° P u77 None to 260 260 260 260 340
® F Minimum Boiling
{Cleveland
Open Cup)
Pire Point 280 660° P » 662 None to 300 310 320 325 550 . .
® P ¥inimum : Boiling
{Cleveland
Oped Cup)
Softening - - [6-52% 98-105.5’ - - - - 64-70*
Point ° C . |
A Y

#Monsanto Specification
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Toxicitv and Sare.Handiing

Inhalation

At ordinary temperatures, the Aroclor chlorinated poly-
phenyls have not presented industrial toxicological pro-
blems. The hazard of potential texic exposure varies
with their volatility: the lower-chlorinated, more
volatile ones present more of a potential problem from
the standpoaint of both inhalation and skin contact.

When Aroclor plasticizers are used at elevated tempera-
tures, engineering controls must be applied, either by
the use of closed systems or by effective local-exhaust
ventilation together with general workroom exhaust.

Vapor of the liquid Aroclor plasticizers at room tempera-
ture should not be breathed in a confined space, and no
vapor of any Aroclor evolved at elevated temperatures
should be allowed to be dispersed into the general work-
roome. :

Skin Contact

Continuous or repeated skin contact with the Aroclor
"plasticizers must be avoided by the use of gloves and
.protective garments, because of the possible occurrence
of a condition called chloracne. Although reports of
this condition caused by Aroclo:> are rare, it can be
produced by excessive skin contact. If any Aroclor 1s
spilled on the skin, thc skin should be washed in the
usual manner with a soap solution. .
A burn caused by contact with & hot Aroclor should be
treated like any ordinary turn. Aroclor plasticizer
adhering to the burned area need not be removed immed-
iately, unless treatment of the burn demarnds it, in
wi.ich case either soap and water or repesated yashings
with &8 vegetable oil are recommnended.
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" DISTRICT SALES OFFICES ALL DMISIONS

ATLANTA. GEDRGIA 30326
Lener Tewers East
3400 Pecehtres Rd. N. E. = Svite 1711
Tel (404) §77-2260

BOSTON, LASSACHUSETTS 02149
Everets Station
Tel (617) 357-8010
CHICAGO., ILLINOIS
3158 Des Pleines Ave.
Des Plaines, llinois 62018
Tel (312) 295-6568

CINCINNATI, OHIO 45206
15078 4ie¢ison Reed
Tel (513) 751-6707
CLEVELAND, OHIO 447122
3648 VWerrensville Center Rd.
Tel (216) 991-84C0
. DETROIF, AMICHIGAN 48235
800 Nesthlond Towers East
Tel (213) 357-0910
HONOLULU, HAWAIl 86812
208 Paciic International Bld3.
877 Als Moasna Blivd., P. O.-Beox 3824
 Tel. (£08) 512-744
HOUSTON, TEXAS 77002
1300 Adein Sureet
Tel (713) Cepitol 3-4011
LOS ANGELES, CALIFORNIA 80022
6670 £, Flotills St
Tel. (213) 723-2492
PAINNEALPOLIS, RMINNESOTA 55402
812 Nersthstar Center §10 S.-Seventh St
Fel (652) 338-4551
NEW YORK NEW YORKR 10017
877 Pesk Avenuve
Vel (2372) 822-4111

PITTSBURGH, PENNSYLVANIA 75222

Ne. € Gatewsy Center B1dg. Roem 534
Vel (413) 263-2156

7. LOUIS, MISSOUR! 63166
800 M, Lindbergh BIvé.

Vel (334) Oaferd 4-1000

SAN FRANCISCO BAY AREA
2796 Laloyerte, Santy Clore, Calid, 95058
Tel (498) 243-0414

SEATTLE V/ASHINGTON 987104
019 Western Aveaus
Yol (205) &iain 2.6203

SPRINGFIELD, MASSACHUSETTS 01701

P30 Weveester Ave.
Ved (493) 783-691%
WILATINGTON, DELAV/ARE 78503
2008 Ceancerd Fke, Faalax
.. Teb M.Olmmc 8-65371

Addiviensl Diserice Officog
are maintained by:

Agricultural Divisiea

LULING. LOUISIANA, 70070
?.0. Bea 174
ol (504) 784-C203

MEMPHIS, TENNESSEE 38113
1023 Qwvorsge Onve
P.O, Bee 13748
VoL, (BO1) Whaiehetl 7.3181

Textllos Divislen

AEZRON, OKIO 64213
3030 Weet Masect St
Yol (218) 82¢-7%81

ATLANTA, GEORGIA 30303
Aslonte Berctangine Mianr
340 Pooehtree SL. M. W,
Tel (404) §77.22L0

CHARLOTTE. NORTH CAROLINA 28202
Woehovio Boaat Ouilding
129 West Trace St
TeL (704) 376-6871

ENGLEWDOD CLIFS. N, J, 07631
68) Polsedes Ave,
Ted (201) £68-2151

NEW 'YORKE, KT YORK
380 Fifth Ave,
Tel. (701) 884-8100

Hydroearbons & Polymers
Division-Lion Oil

EL DORADOD, ARKANSAS 71730
Lisn Od Building
Tel ($0)) Uasea 33111
JACKEON, LISSISSIPPL 38209
£, 0. Boz 10337
Wastiand Susuen
Tet (6I1) 352-3848

LITTLE ROCK ARFANSAS 72303
1610 wWeet Seventh St
Tol, (301) Fronaun §-3437

MEMPHIS, TENRKESSEE 30113
1023 Awererge Dave
P. 0, Bea 13348
Tel (0G1) Writeholl 7.3191

Organie Chemicals Divislon
{Rubber Incustry)

ARRON, BHID 4431
920 Brown Suees
P.©. Bes 3337
Vo4 (316) Homieen 4.1931

MONSANTO, 800 K. LINDBERGH BLVD., ST. LOUIS, MISSOURI 63166

. t
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