- [ISHSANTO 1iCBIFIERS

for Thiokol polysulfide liquid polymers

TECHNICAL BULLETIN No. PL-331

APRIL 1962

—~—
Monsanto!
N

7. LOUIS 56, MISSOUR!

o223p2®

LEXOLDMONGO003993
WATER_PCB-SD0000006916



INTRODUCTION

Thiokpl® polysulfide liquid polymers, essentially difunctional mercaptans, are easily converted
In-placy to rubber-like materials, Cured polysulfide-based compounds are noted for thelr out-
stending ol and solvent resistance, excellent resistance to weathering (oxygen, osome, and
Hight), good electrical Insulation properties, sesilience, impermeability to gages, and a bread
service-temperature range {from —55° to 175°C). They are used in potting and casting com-
poundp, sealants, adhesives, coatings, and in combinations with epoxy and phenolic resins.

The choice of materigls and concentrations used in formulating finished compounds depends
upon ithe sequirements of the application. The purpose of this bulletin is to discuss several
Monsanto modifiers that eneble the formulator to reduce the cost of polysulfide-based com-
pounds without detracting appreciably from the useful characteristics of these compounds,

We acknowledge, with thanks, the cooperation of the Thiokol Chemiecal Corp. In the prepara-
tion of this bulletin,
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MONSANTO MODIFIERS COMPATIBLE WITH POLYSULFIDES

AROGLOR® Compounds

‘The ArocLon chiorinated biphenyls snd temhen);ls are highly compatible with polysulfide Hquid
polymers and offer an atiractive means of reducing formulation costs.

Although the Arocior c'ompounds are compatible up to 100 PHR, the concentration to be
used depends upon the handling and performance properties required in the finished com-

pound, The formulations shown in this bulletin suggest a maximum of 1§ parts of Arocror
plasticizer for sealant compounds and & maximum of 40 parts for casting compounds.

Liquid Arocror compounds (such as Arocrom 1248) are used to glve reduced casting vis-
cosity and higher filler levels, whereas the resinous and solid ArocLomr compounds (such as

. Amodior 5460) ave useful where low volatility is desired. The 12 available ArocLor compounds
offer & range of physical properties.

®

HB-40*

HB-40 hydrocarbon plasticizer is compatible with polysulfide liquid polymers up to 40 PHR,
Like the ArocLor compounds, & B-40 offers reduced viscosity in formulation plus reduced costs.

Dibutyl Phthalste

Dibutyl Phthslate is also compatible up to 40 PHR and is used bo:h as & plasticizer and as
a grinding medium for the peroxide curing agents.

SaNTICIZER® M-17

Santicizer M-17 glycolate plasticizer is frequently used to give improved low-temperature
chatacteristics in combination with the Arotror compounds,

Mob:Erox®

Mop-Epox epoxy-resin modifier reduces viscosity of polysulfide-epoxy resin blends for easler
handling and application; it also lowers the overall cost.

- ®Arogron, HB-40, Mov-Erox, and Santicizer: Monsanto Chemicsl Company trademarks, vegistered in the
U. 8, Pateat Office.
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Property : ” AROCLOR
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Appeerance

Acldity, meg. KOH/g..cummmsiarmusnonsorserns
Color, APHA
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 POLYSULFIDE APPLICATIONS

Jolak-Seolant Compounds )
Curtaln-well construction, which is growing rapldly, requires large quantities of permanently
flexible, strongly adhering sealants. The Awrocror compounds have long been used as cosi-
reduéing modifiers for polysulfide polymers in this and other construction applications. Seal-
ant gompounds are also widely used ¢o seal concrete joints In alfrport runways and to impast -
gkid-resistant surfaces by bonding abrasive particles to highways and bridges. The following
formulation flustrates the use of Axccror 1232 in a joint-sealer formulaiion:

JOINT.SEALANT COMPOUND
FOR CURTAIN-WALL CONSTRUCTION

ngradients Parts by Welght
Thiokol LP-32 polysulfide : 100
Phenolic resin §
Azotror 1232 ‘ : §-1%
Calclum carbonate ' 40
~ Titantum dioxide 10
. Steaslc acid | 1
Sulfur ’ 0.1

C-$ paste {lesd peroxide, 50%; dibutyl

g phthalate, 45%; stearic acid, $%:
¥ passed three times through a

tight paint mill.)

Propertios

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

‘Tenstle strength, psi 150-250
Elongation, % : ' 500-700
5 Hardness, Shore “A” 30-40
| -
0221322
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Casting Compounds

Solvent-resistant gaskets of polysulfide polymers may be poured and cured In-place. Eithes
dibutyl phthalate or Arocior 1248 may be used to modify polysulfnde casting compounds, a3
exemplified by the following starting formuiauon

Ingredients  ~ Parts by Weight
. Thiokol LP-2 polysulfide 100
}f * Dibutyl phthalate (or Arocror 1248) 20.40
4 Zine sulfide 40
; Sulfur 0.1
: C-§ pasie (See previous formulation) 15
Propartias
Cest sheets, after cure of 7 days af room temperature:
Tensile strength, psi : 150-200
: Elongation, % : 300-400
Hardness, Shore “A” 25-35

Hexlble Polysulfide-Epoxy Formulations

i @ Epoxy resins are made flexible by modification with about equal emounts of polysulfide resins,
The viscosity of the sesulting formulation is markedly decreased, for easier handling and ap-
plication, by incorporation of Mop-Epox, 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

lagredients Parts by Walght
Thiokol 1LP-3 100 100
. Epon* 828 epoxy resin 100 ‘ 100
- . Mop-Erox — 25
Diethylenetriamine 2z 8
+  Properties
After cure mt 23°C for: Hardness, Rockwell
10 days -~BH9R -35R
30 weeks - —=79R =32R

ORegistesed trademark of Shell Chemical Ca.
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Adhesives for Concrate

Formulations based on polysulfide lguld polymers and epoxy resing, and modified with
Arotror compounds or Mov-Epox, are frequently used as adhesives for concrete. These ad-
hesives are excellent for repairing and patching concrete floors and highways, and they permit
fresh concrete to be bonded to old concrete. They are also used to bond pre-cast or broken
eoncrete parts together, as well as metal parts to concrete. As concrete sealers, they speed
bardening, curing, and dustproofing of fresh concrete; and they resist {reeze-thaw, salt, and
scraper damage to highways.

TECHNICAL BULLETINS ON MONSANTO MODIFIERS

Complete details of the properties, applications, and performance of the Monsanto 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-
trict Sales Office:

Number Title

PL-306 The Amocror Plasticizers '
PL-40 HB-40 |
PL-302 Dibutyl Phthalate

Pl-i7 Santicizer M-17.

PL-313 Mop-Erox

WEWLES-1.5M-4:42
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