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AROCLOR"
PLASTICIZERS -

A series of inert, chemically-resistant, fire-retarding
plasticizers compatible with wide variety of resins.

TECHNICAL BULLETIN O/PL-306A .

CAUTION : 23: suctivns eatitisa Yoxici'y and Safe
Handling, and Environmental Hazzards, on page 12.
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{ntroduction
The unique Aroclor® plusticizers are among the inost versatile chemi-
cally produced materials availuble. One outstan ling characteristic ~—
tnertness — makes Aroclor useful in many ways for many different
applications. The major benefits offered by Aroc .ir include:
’ e Chemical Resistance -
o Jire Retardance
. » Compatibility vith most resins
» Nonoxidation
- o Adhesivity
e Low Cost
Monsanto’s Aroclor plasticizers comprise a ser’»s of chlorinated bi-
phenyls and chlorinated polynhenyls. They vicy from mobile, oily
liquids to white crystals and hard, transparent resins,

' Twelve of the Aroclor plasticizers, each of which represents a series,
= are discussed in this bulletin. An understanding of the sysitem for
o designation of each Aroclor should prove useful in the evaluation of

the property gragations among them. The last two digits indicate the
approximate weight ffercentage of chlorine in the produet, and the first
two digits indicate the type of material, as follows: .
12 ~ chlorinated biphenyls '
25 — blend of cnlurinated biphenyls and . hlorinated triphenyls
(75:25)
i 44 — blend of chlorinated biphenyls and ¢ hlorinated triphenyls
N {60:40)
54 — chlorinated triphenyis
For nearly every Aroclor meitioned. a Jiuker, iuss-pure grade exists,
vl ahout the sauie tagsiesl (nd clenvieud chal acteristizs, but lower
in price.
Sulubility

Tre Aroclor liquias and resins are readily soluble in most common
orgsnic solvents and drving oils. Aithough all A-oclor plusticizers are
lasoluble in water, o harg. crysailine mater -is are gencrally less
solubie than the liguids and soiter resins. Solubs ities of some Aroclor
plasticizers arc showr, in Table 1.
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TABLE 1
SCLUBILITIES OF ARUCLOR® PLASTICIZERS IN VARICUS SOLVENTS
Amzior 1247 Aruclor 1248 Aroclor 1254 Agoclor 1268 Aroclor 4465 Arcelor 5560
Solvent ”®e Hat 25°C Hot 5C Hot Cold Hot Cold Hot %°C
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Figures show grams of Arotlor por 100 milliliters of salveat at 25°C unless otherwiss indicated,
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TABLE 2

CHEMICAL AND PHYSICAL PROPEATIES GF RLPRESENTATIVE AROCLOR® PLASTICIZERS AND RESINS

Proparty Aroclor Aroclor . Arotlor Aroclor Araclor
1221 1232 1242 1248 1254
Appesiance Cloar, Ctear, Clear, Clear, Light-yellow
mobils ol mobile ail mobile oil mobile oil viscous liquid
Color, maximum *100 APHA *100 APHA *100 APHA *100 APHA 160 APHA
" Chlorine, percent 205-21.5 315-325 o . 48 54
Acidity, my KGHJg, maximum “0.014 0.014 *C.015 *0.010 . *0.018
Moistace, ppra, magimim - - 50 50 50
Avs. Losflicient of Expansion, cefec/*C| 000071 0.00073 0.60068 0.00070 0.00056
(15°-40°C) {25°-100°C) - {25°-65°C) {25°-65°C) {25°-65°C)
Specific Gravity *1.182-1.192 °1.270.1.280 *1,381.1,392 *1.403-1.415 *1.485-1.505
{25°/15.5°C} {25°/15.5°C) {25°/15.5°C} {65'/15.5°C) {65°/15.5°C)
Density, pounds per gallon, 25°C 9.8% 10.55 11.50 12.04 12.82
Distiliation Range, *C., tomrected 275-320 L, 250-325 v 325-366 340-375 365-390
(ASTM £-20, moditied) R
Fraporetion Loss, %, 100°C, 6 hours 10-1.5 1.0-13 0-04 803" 0.0.2
(ASThA 36, mod.) 163°C. 5 nours 5.0-3.8 3.0-4.0 1113
Flash Point (Cleveland Open Cup), °C| 141-150 152154 176-180 143-195 Nons to
*F{ 286-302 305-310 343-356 379-384 boiting point
Fire Point {Cleveland Open Cup),  “C} 176 238 Hone to Nona to Nons to
Py M 460 beritan point baiting point boiling point
Pou: Point RSTA E.91, O 1 {erystals) -35.6 --19 -7 10
Fi 34 {erystals) ~32 2 19.4 50
Softening Point {ASTM E-28), *Cf - - - - -
F
Relractive index, n 0-20 20°C, 1.617-1.68 1.620-1.621 1.627-1.628 1.620-1.631 1.638-1.641
e —— 4
Viss ssity. Seeonds Sayaolt (s ; I
{ASTM D-238) HUARNEY) A *i4-51 ! *02:92 185-240 1600-2500
130 F (4.7 2647 3683 1 4858 "13-30 260.340
210°F (98.9°C) : 36-9 332 [ 3837 “44.48
28aaienie Spaihationn.,
0520581
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Arsclor Aroclar Aroelar " Aroclor Araclor Arbclar Aroclor
1260 1272 5442 €455 2565 §¢60 1258
Jight-yellow, Light-yetiow Cloar yailow Clear, Black, opague, | Clesar, ysllow- | Whita to
soft, sticky, viscous | sticky fesin tight-yellow, brittle resin ta-amber, off-whita
sticky rssin resin . . 185in Lritils vesin powder
. . or flakes
*150 APHA *150 APHA ‘2 NPA ) *2 NPA - <} C2NPA 1.6 NPA
{molten} {molten) {moltan} {molten)
60 81.5-62.5 42 8§ 85 ) 58.6-69.8 68
“6td 0414 0.05 0os | 14 0.0 0.0
L) — — - - - —
0.00087 0.G0054 0.00123 0.00061 0.0066 0.00179 "1 0.00067
(20°-100°C} {25°-63°C) {25°-53°C) {25°-85°C) {25°-65°C) {25°-124°C) {20°-100°C)
.*1.655-1.556 *1.572-1.583 1.470 1.670 174 1.670 1.604-1.811
{30°/15.5°C} {80°/16.5°C) {26°/25°C) {25°/25°C) {25°/25°C) {25°/25°C) (25°25°C)
13.50 13n - 12,24 1391 14.44 |1t 15.09
385-420 390-425 215-300 23097 -~ 260-335 435450
(4 mm. Hg) {4 mm. Hg} {5 mm. Hg)
8.0.1 6-0.1 0.01 0-0.62 0-0.08
0.5-0.8 0.5-0.8 0.2 0.2-0.3 0.2-0.3 0.03 0.1-0.2
Kona to Nona to 247 f HNemato - Kons to None to
beiting point boiling point 41 oiling point boiling point boiling point
Nons to None to > 350 Nons to - None to Nans to
tuiliny point boiling point > 662 - heiting avint _ » bailing point bailing point
3 38-38 8 - - - -
88 1] $i17
- -~ *46-52 *(0-68 *66-72 *98-105 “120-170 (hold
~] 5128 140-151 143162 208-222 302-333 point)
1.547-1.649 1.6501.3.6517 | ~ 1.664-1.667 — 1.660-1.635 -
609-650 : .
3200.4500 {186°F, N1°C) §3.180 - - -
@ ‘n’ *86-100 20280 {206°; 130°C)
Siensaets Lpeciicativan,
0% 20502
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Density

All the Aroclor plasticizers are heavier than water, & valuable property
for many applications. Densities are shown in Figure 1,
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v‘ Flg. 1~ Uensiti;‘s.of Araclor® Plasticizers at Variovs Temperatures
Specific Volume

The specific volume of Aroclor 1248 at different temperatures is as

follows:
Temperatura Aroclor® 1248
{'F) Specific Yolome (mllg)
[ 0.674
100 0.693
B 200 0726
300 0.755
460 0.790
£00 0.828
600 0.873
: 0520983




Volatitity

The low vaponization loss of Aroclor plasticizers is indicated in Table 3.

TABLE 3
. VAPORIZATION RATES OF AROCLOR® PLASTICIZCRS

Exposure Vaporization

{Surface 5’:’; .{i;i;gﬂ sq. em.} m”l/n * u/;%‘&‘ lp!sql.?:::;.llm}
Asoclor 1221 05125 % ~0.00174
Aroclor 1232 T esn 2% 0.000874

Aroclor 1242 To00885 % 0.000338 _
Asoclor 1248 . vows % 0000152
Clorafin*42.5 0.0745 & . 0000128

Dioctyl phihalate . 00688 ) 0.000117 -
Dutrex** 25 0.0258 % 0.000087
Aroclor 1254 0.0156 % 0.000053
sha/mu_mzo ) . - 0.0047 % 2.000016
Aruclor 1262 - 0.0039 W 0000013
 odlor 1260 Y u 0.000003
Aroclor 4485  0.0064 n 0000007
Aroclos 5442 0.0039 n £.000004
Aroclor 5460 8.0032 n £.000004

Triviesy! phosphate 0.0014 2% ©.000003

1t is concluded that the vaporization rates of Aroclor plasticizers —

especially the most widely used 1254 and 1260 — compare most

favorably with the similar consiants of other plasticizers selected
. specifically for these tests because of their Jow vaporization rates.

TErsdemnt ol Writaden, ity
*“Trabonai’ ot 214UON Co
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Vapor Prassure

The vapor pressures of several Aroclor plasticizers are indictted in
Figure 2 over the temperature range 150° to 300°C,
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fig. 2 — Vapor Pressures of Aroclor® Plasticizers

The estimated vapor pressures of several Aroclor plasticizers at 100°F
shown in the foillowing table were determined by extrapolation from
the values shown in Figure 2.

Approximste Vepor Prassute of Aroclor® Plasticizers

- . Estimstod ot 100° F (37.8° €}
Asaclor 1232 0005 mm. Hg
i Arozlor 1242 0.001 mm. Hg
Ascclor 1248 0.00037 mm. Hg
Aroclor 1254 0.00008 mm. Hg
' 0520585
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Viscosity

The viscosities of the Aroclor plusticizers vary according to whether
the bsse material is a biphenyl or 2 polyphenyl and on the degree of
chlorination. In general the luw-chlorinated biphenyls have the lowest

viscosities (Figure 3). .
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Fig. 3 — Viscosity Ranges of Some A,roc!or® Plasticizers
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Turdelty Ard Safs Handling

Inhslation

At ordinary temperatures the Aroclor chlorinated polyphenyls have
not presented industrial toxicological problems. The hazard of potential
toxic exposure varies with their volatility: the lower-chlorinated, more-
volatile ones present more of a potential problem from the standpoint
of both inhalation and skin contact, When Aroclor plasticizers are used
at elevated temperatures, engineering controls must be applied, either
by the use of closed systems or by efective local-exhaust ventilation
(. , together with general workroom exhaust,

’ ) Vapor of the liquid Aroclor plasticizers at room temperature should
not be breathed in a confined space, and no vapor of any Aroclor

y evolved at elevated temperatures should be allowed to be dispersed
into the general workroom.

Inhalation tests on animals indicate that the maximum safe coneen-

“tration of vapor is in the range of from 0.5 to 1.0 milligram of the
lower-chlorinated Aroclor piasticizers per cubic meter of air. The
threshold limit values (maximum silowable concentration for an 8
hour working day) set by the American Conference of Government
Hygienists ave 1.0 milligram of the lower-chlorinated Aroclor com-
pounds por cubic meter of air and 0.5 milligram of the more-highly-
chlorinated compounds, such as Aroclor 1254, per cubic meter of air.

. . .
‘..

Skin Contect

Schwaitz patch tests on 200 volunteers showed that Aroclor 1254 was
neither a primary s\in irritant or a sensitizer.

Prolonged 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 chioracne. Although re-
ports of this condition ‘caused by Arccler are rare, it can be produced

. by exceasive skin contact, 1f any Aroclor is spilied on the skin the skin
should be.washed in the usus} mannas with a soap solution.

A burp caused by contact with a hot areclor should be treated like any
ordinary bum. Arocior plasticizer aénering to the bumed area need
not be renioved immediately, uniess treatment of the burn demrands
it, in which case either soap and water or repeated washings with a
vegetable oil are recommended.

s
1
i
J

12 ’
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Envitonmental Hazaids

Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260,
Aroclor 1262, Aroclor 1268, Aroclor 4465, and Montar 1 all contain
polychlorinated biphenyls (PCB) of various types and in varying
amounts. PCB residues in small amounts have been found in the
environment and some studies have indicated that they may be harmful
to certain forms of animal life. Extreme care should therefore be taken
by all users of PCB-containing products to prevent any entry into the
environment through spills, leakage, use, disposal, vaporization or
otherwise. Furtlier,.the products in which PCB materials are used,
or which are formulated using PCB materials as a component, should
be given carefu] study to eliminate the possibility that PCB might
reach the environment as a result of use in a given application.

Some specific applications where the use of PCB should definitely
be avoided are in pains and scalants for swimming pools, paints and
waterproofing agents in silos and other buildings where food products
for humans or animals are stored, and as a component of any container
or wrapping used in the packaging of food products,

" 0520588 .
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Shipping

Freight Classification
Aroclor 1221, 1232, 1242,

1248, 1254, 1260, 1262

Rail Classification
Aroclor 1268, 4465,
5442, 5460
Truck C‘Iaw'ﬁcg:timt
" Aroclor 1268
Aroclor 4486, 5442, 5460

Shipping Regulations

Standerd Containers
Aroclor 1221 -..

Aroclor 1232

Aroclor 1242, 1248, 1254,
1260, 1262

" Aroclor 1268

A_roc}or 4465
Aroclor 5442
Aroclor 6460 (Raked)

Synthetic Resin, Liquid, NOIBN

Synthetic Resin, Other Than
Liquid, NOIBN

Synthetic Resin, Powder, NOI

Synthetic Resin, Lumps or
* Solid Mass, NOJ

None

Tank car, 520-1b, steel drum,
§0-1b, can

Tank car, 550-1b, steel drum,
50-1b. can

Tank car, 600-1b. steel drum,
§0-1b. can

200-1b. fiber drum, 25-ib. fiber
drum

500-1b. steel drum, 50-1b. can
4£0-1b, steel drum, 50-ib. can
50-1b. bag

0520589

TOWOLDMON0036007




v B A TRa S0 gy P~ 0 rnA e

S U S R T A AN I I T T TR SR

S RIBR2IARIBIT N S

DISTRICT SALES OFFICES ALL DIVISIONS

AKRON. OHIO 44313
2690 Springside Drive
Montrase Development Park
T2l (726) 666-4111

ATLANTA, GEORGIA 30326
Lenox Towers East
3400 Peachtres Rd. N. E Svita: I7H
Tel. (404) 577.2260

B80S TON, MASSACHUSETTS 021 49
Everatt Station "
Tel. (617) 387-5010

CHICAGO, ILLINOIS
3158 Des Pluines Ave.
Des Plainas. lilinois 60018
Tel. (312) 296-6688

CINC{NNA Tl, OHIO 45206
1501 Madison Road
Tel. (513) 751-6707

DETROIT, MICHIGAN
500 Northiand Towers West
Southlield, Mich. 48075
Tel. (313} 357-0910 .

HONOLULU, HAWAIl 96812
205 Pacitic International 81dg.
G77 Ala Moana Bivd., P. O. Box 3824
Tol. (808) 631.2744

HOUSTON, TEXAS 77027

1301 Post Oak Towrer
6C51 Vesthaimer Road
Tel. (713) 621-9550

LOS ANGELES CALIFORNIA 90022

6670 E, Flotitia St.
Tel (213) 723-2492

NEW YORK, NEW YORK 10017
277 Park Avanue
Tel (212) 922-4111

.
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Additionsl District Offices

are meintained by:

Agricuitural Division
ALLINTOWN, PENNSYLVANIA 18104
Park Peofsssional Building
2200 Hamiion Stees
Tal. (215) 437.5471
DECATUR, ILLINOIS 62523
207 Qccatur Protessionsl Building
363 South Main Sueel
Tel. {217) 423-600)
GES MOINES, IOWA 50310
312 Morio ey Tower
Tel. {(516) 276.8503
FREMONT, NEBRASKA 68028
150 South Main Street
Tel, (402) 727.1230
INDIANAPOLIS INDIANA l6205
Sults 215, £002 Meadows Drive Building
Tol. (317) 547.9148
KANSAS CITY, MISSQURI 64133
703 BLis Ridge Tower
4240 Blue Ridge Bouloverd
Yel. {816) 363-8060
LULING, LOUISIANA 70070
P.0. Box 174
Tol. {504) 784.628)
HMANKATO, MINNESOTA 56001
111 Madison East
Tet. (607) 387-3408
MEMPHIS, TENNESSEE 38104
303 Union Plaze Building
1636 Unlon Avenus
Tel, (901) 278-7811
MUSCATINE. IOWA 62761
P.0.Box 473 °
Tol. (318) 2631331

. Rvdro:srbénc & Polymers Division

NEW ENGLAND AREA .
730 Worcester St
Indisn Oichard, Mass, 01051
Tel. (413) 788-691t

Lion Ol

€L DORADO, ARKANSAS 71730
Uon Oit Building
Tel. (501) 863-3111

. JACKSON, MISSISSIPPY 39209

P. 0, Box 10937, Westland Station
Tol. (601) 352-3648
N. LITTLE AOCK. ARKANSAS 72119
410 ¥2ar: 510 Sucet, P, 0. Box $821
Tel. {501) 376-2437
MEMPHIS, TENNESSEE 38113
1023 Riverside Driva, P, O. Sox 13248
Tok (901) 948-4451
Plastic Products & Resina Division
EUGENE, OREGON 37402
BBS Senecs Rosd
Tel. {503) 342.720%
KENILWORTH, NEW JERSEY 07033

ARSI TR L 22

b

=

ST AL Al Ll AT

v L & M Ave.
ST. LOUIS, MISSOUSI 63156 Ve o) 196.7500
500 N. (llndbcmh . SPRINCAILLO, :;MSS 01101
Tel. (314) 694-1000 1.8 (413) 730.691¢
Yoxtiles Divisi
SAN FRANCISCO BAY AREA ATLANTA, GTORGIA 30303 a
2710 Lalayorte, Santa Clore, Calif, 95052 Suaria Mere e ndine e
i Tel. (408) 243-0314 Tel 1¢04) 677.2260 i
. CKARLCTTE NCRATH CAROLINA 28210
K SEAITLE. WASHINGTON 98121 6230 Farmew foadk S 400 ;
b 2112 Third Avenue e T CAROUNA 25808 :
E Tol. (206) 622-4203 g.cg-;;n.‘ g’ll‘;:a Sution s 5
, 0. Box 5564, Station ¥
4 WILMINGTON, DELAWARE 19803 Vel (8073 119-9174 g
2005 Concord Pike, Faifax N?:;, }?":',",::w YORK 10001 i
J Tel. £302) £58-6531 Tot. (212 556-5100 °
MONSANTO, 800 N. LINDBERGH BLVD., ST. LOUIS, MISSOURI 63166 .
’
0
R R Y SRR, ol
0520590

PURTR L

TOWOLDMON0036008




