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INTRODUETION

Thiokul® polysulfide lquid polymers, essentially difunctional mercaptans, ave easily converted
In-place to rubber-Yike materials. Cured polysulfide-based compounds are noted for thelr out-
sisnding oif and solvent resistance, excellent resistance to weathering (owygen, oztne, and
fight), good elecirlcal insulation properties, vesilience, impermesability to pases, and & broad
service-temperature range {from —355° to 175°C). They are used in potiing and casiing com-
pounds, cealants, adhesives, coatlngs, and in combinstions with epoxy and phenolle zesins.

The choice of materigls and concenteations used in formulating finished compounds depends
upon the requirements of the application. The purpose of this bulletin Is to discuss several
Monsgnte modifiers that enable the formulstor to reduce the cost of polysuliide-based com-
pounds without detracting eppreciably from the useful characterisiics of these compounds.

We acknowledge, with thanks, the cooperation of the Thiokol Chemical Corp. In the prepsrs-
tion of this bulletin,
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Yh;s \nﬁ’omeheﬂ :onhmod in thic bullstia I, w our best knowledgo, true end accyrste, but off ro-

dotions or oto made without guarenies. sinco the conrditions of use are bey
ow eontrol, Tho Monsante Chomical Compaay discleims any Hability incurred In connsction with the
viw of thete deta or suogastions,

Furthsrmors, aothing eontoinod horein sholl be tryod o6 a 7 dotion fo uee ony product
!ﬁ eeafln:% with gristing potoats covering ony moterial or 15 use.

SThiokol: Registesed trademack of she Thiokel Chemical Corp., Trenton, N. J.
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AROLLOR® Compounds

‘The Anocton chiorinated biphenyls and terphmg;is are highly compatible with polysulfide Hguid
polymers end offer an attractive means of reducing formulation costs.

Although the ArorLor compounds are compatible up to 100 PHR, the concentration to be
ueed depends wpon the handilng and performance properties requized in the finiched com-
pound. The formulations shown in this bulletin suggest & maximum of 1§ paris of Amoctror
plasticizer for sealant compounds and & maximum of 40 parts for casting compounds.

Liguid Arocror compounds (such ss Amocror 1248) are used to glve reduced casting vis-
cosity and higher filler levels, wheveas the resinous and solid Amocrom compounds {(such as

Anogtor 5460) arve useful where low volatility is desired. The 12 available ArocrLor compounds
offer & vange of physical properties.

L

HB-40°

HB-80 hydrocarbon plasticizer Is compatible with polysulfide liquid polymers wp to 40 PHR.
Like the ArocLor compounds, HB-40 offers reduced viscosity In formulation plus veduced costs.

Dibutyl Phihalate

Dibutyl Phthalate {3 also compatible up to 40 PHR and s used both as g plasticizer and as
& grinding medium for the peroxide curing agents.

SANTICIZER® {-17

Sawdicszer M-17 glycolate plasticizer §s frequently used to give Improved low-temperature
chargeteristics in combination with the Anocior compounds.

Mob.Erox®

Mop-Erox epoxy-resin modifier reduces wiscosity of polysulfide-epoxy resin blends for easfer
handling and application; it also lowers the overall cost.

- ®Arogion, HB-40, Mov-Brox, and Santicizen: Monsaate Chemical Company trademasks, registered in the
U, 8. Potent Office,
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Peoporty - - AROCLOR
. §228 -
Molecular W@f‘ghﬁ —
Refractive Inder, 25%C.cummummncmconcemons 1.617-1.618
(20°C)
Donslty, 25°C, Ib./gak.urmorrmmmorsscnns 9.83
Crystallizing Polat, OC....ivvnrcvemiivnnns i
Pour Poliit, °C. —
Beiling Polnd, 760 mm Hg, °C..ovvsernees 275-320

Yapeor Prossure, mm Hg

150°C PR

200°C —

360°C e —
Viseoslty, cs

ocC oo

37.8%C (100PF) cvoomsoassosssansssasess %38-41 (SSU)

28°C ' R —

54.4°%C {130°F) cveessrosnssossnsursonsuns 35-37 (88U)

BBI9°C (210%F cvnnersororerorsrrensines $0-31 (8SU)
Surface Tenslon, 20° C, dynes/em....... e
Hash Polnt, °F. 286-302
Biro Polnt, °F. 349

%Speeification N

2

AROCLOR AROCLOR
§242 1284
1.627-1.629 1.639-1.641
{20°C) {20°Cy °
11.50 12.82
—19 10
325-366 365-390
©82-92 (SSU) 1800-2500 (SSU)
49-56 {SSU) 20-340  (SSU)
34-35 {SSU) @{%43 (SSU)
348-356 %mm to bp
noue o bp. gone to by,
0221318
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HB-40 . .-  Dibuiyl ' SANTICIZER
Phthalate 017
— 278.34 266.24
1.660-1.665 1.5600-1,5750 1.4895-14915 1.504 ©1,589-1.590
(20°C)
1391 B.37 % 10.20 083
— J— g —3§ & —38 g8
©98.105.5 ~26 —40 —26
{coftening} : .
f 280-335 345396 3400 310 860
{$ mm Hg) ' ]
2 - 0.5
i 15 9 8 31 (2p0°C)
i - 230 300 - 600
S 700 s50 1476
. — 20.0 — -
; — : — 156 820
— 38 24 2.8
E— 401 (25°C) 8§ - 43.6 (25°C) | I
i mowk to by, s 340 580 s
< mone to bp. 38 05 L — 5&
g .
T 0221319
LEXOLDMONO003997

TOWOLDMONO0O007703



| MONSANTO SPECIFIGATIONS |
g ARCCLOR - AROCLOR ARocLoR
§221 f242 1284
Appobrance feolorless pracifeally
msobile off colotless,
¢lear, mobile
ofl
Acldity, 109, KOH/B omcrmwrersesmmrrcsssons 0014 5010 6010
Color, APHA 100 . 100 160
bdolsture (KF In methanol), Fo..meme s $0 {ppm) §6 (ppm}
Oder e — e
Spocific Gravily, 259/25°C..urcmmersmmne 1.182-1.192. 1.381-1.302 1/495-1.508
{25°C/15.5°C) {25°/13.5°C) 465°/13.5°C)
% Not o specification .
é
4
!
§ ‘
% 6223320
f
|
g
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clear, yellow-
toamber,
Brittle resin
ot finkes

$0.08
2 (NPA)

§B-40

oractically

ealoriess,

olty quld

B ]

156

128 {ppm)

% Faint, Characteristic

1.808-1.007
. {28°/18.5°C)

-

Dibuhd
Phihelate

tlear, water-white
olly Hquid with
no sediment or
turbidity

612
20

0.15

Slight, Characteristic

1.044-1.048

Smmuzeg Moo-Lpox
#-17 %
clear, practically o ﬁgqaid or
white, olly lquid, lightiyellow
with no turbidity solidf
or sediment
0.33 6.2 (mg }KOﬁ/g}
20 150
§.18
Slight, Characteristic
1.287.3.227 3.174-1.183
{30°/13.3°C)
B
0221322
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| POLYSULFIDE APPLICATIONS
é :
i
§ Jolnk-8oelent Cempounds
:
Curtetn-wall construction, which iz growing rapldiy, sequires large quantities of permsnently
S flexible, strongly adhering sealants. The Anocciom compounds heve long been used as cost-
seduging modifiers for polysulfide polymers in this and other construction applications. Seal-
ant gompounds are also widely used to zeal concrete joints In airport runways snd to Impart -
ghid-vesistant surfaces by bonding abrasive particles to highways and bridges. The followlng
formuiation Nustrates the use of Arocror 1232 in a jolnt-gealer formulation:
JOINT.SEALANT COMPOUND ‘
EOR CURTAIN-WALL CONSTRUCTION ‘.
Ingrodients Parls by Welght
Thiokot LP-3% polysulfide : 160
Phenolic resin §
Azotron 1232 : : §-1§
Calelum cacbonate ' 40
~ Titantum dioxide 16
F Stearic acid ' 1
Sulfur ' 0.1
j . C-§ paste (lead peroxide, 509%; dibutyl
q phthalate, 45%5; stearic acid, 5%:
' passed three times through a
1 tight paint mill.)
i
“ Proportios
t Cast sheets, after cuve of 7 days at room temperature:
EA : Tenstle strength, psl 150-250 °
‘ Elongstion, % : ' $00-700
‘ Hasdness, Shore “A” . 30-40
|
! 6
i 0221322
i
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Casting Compounds

| Solvent-resiatant gaskets of polysulfide polymers may be poured and cured in-place. Either

dibutyl phthalate or Azocror 1248 may be used to modify polysulfide casting compounds, as
exemplified by the following sterting formulation:

A K n o St e e

lagredients Pacts by Welght

Thiokol LP-2 polysulfide 00
~ Dibuiyl phthalate (or Arocior 1248) 20-40

Zinc sulfide 40
Sulfur 0.1
C-§ paste (See previous formulation) 15

Propariies

Cast sheets, after cure of 7 days at yoom temperature:

Tensile strength, psi 150-200
Elongatlon, % 300-400
Hardness, Shore “A” 258-35

Flentble Pelysulfide-Epoxy Formulations

Epoxy :resing are made flexible by modification with about egual amounts of polysulfide regins,
The viscesity of the resulting formulation Is markedly decreased, for easier handling and sp-
plication, by incorporation of Mobn-Erox, which also permits the use of less epoxy curing agent,
reduces the overall cost, increases bond strength, yet has very little effect on aging, as indicated
by the following formulations:

ROOM-TEMPERATURE AGING
OF FLEXIBLE POLYSULFIDE-EPOXY FORMULATIONS

{ngredients Parts by Welght
Thickol 1LP-3 100 100
Epon® 828 epoxy resln 100 100
- Mop-Erox — 25
Diethylenetriamine 12 8
Proporiies
After cure st 23°C for: Hardness, Rockwell
10 days =GR —35R
10 weeks . =J0R =32R

Registesed srademark of Shell Chemical Co.

0221323

LEXOLDMONO004001
TOWOLDMONQ007707




Adhestves for Conerete

Formulations based on polysulfide lguid polymers and epoxy resing, snd medified with
&roocror compounds or Mop-Erox, are freguently used ss adhesives for concrete. These ad-
bestves are excellent for repairing and patching concrete floors end highways, and they permit
fresh concrete to be bonded to old concrete. They are also used to bond pre-cast or broken
conctele parts together, as wefl as metal paris to concrete. As concrete sealers, they speed
hardening, curlng, and dustproofing of fresh concrete; and they sesist freeze-thaw, salt, and
scraper demage to highways.

TECHNICAL BULLETINS ON MONSANTO MODIFIERS

Complete detatls of the properties, applications, and performance of the Monsante modifiers for
polysulfide liquid polymers are included in the following technical bulletins, which are available
without obligation from Monsanto's Organic Chemicals Division, in St. Louls, or from any Dis-
telet Sales Office:

Mumber Title

PL-306 The Arocior Plasticizers
PL-40 #8-40

PL-302 Dibutyl Phthalate

PL~17 Sawzicizer M-17
PL-313 Mon-Erox '

WEWILES 1. BM-4:02

@22132%.
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