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ABSTRACT

Polychloroprene rubber was moisture-cured after treating them with silane coupling agents such
as 3-mercaptopropyltrimethoxysilane(MPS), 3-methacryloxypropyltrimethoxysilane(MAS) and vinylt-
riethoxysilane(VES), especially MPS. The cure reaction is composed of two steps. The first is the
reaction between chlorine atoms of CR and silane coupling agents. The second is the formation
of cross-links which are siloxane linkage. The linkage is formed by the condensation of silanol
groups which are produced by the hydrolysis of alkoxysilyl groups. The first reaction was kinetically
studied and the reactivity of CR to silane coupling agents was determined in previous literature.
Crosslinking density and mechanical properties of the moisture-cured elastomer filled with silica
or non-filled were studied and the feasibility of this cure system was discussed.
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° Polychloroprene rubber(CR) : B& EHIL
BT#(¥) % Denka chloroprene M-40

o Silane coupling agents : AA {SHLBTH#
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— 3-Mercaptopropyltrimethoxysilane (MPS)
—3-Methacryloxypropyltrimethoxysilane
(MAS)
— Vinyltriethoxysilane(VES)
o Dibutyltindilaurate : A& FEMEEKE) B,
o Silica : BH& Silica T (¥k), Nipsil VN 3
o Methanol, Ethanol, Acetone, Toluene % :
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Table 1. Compounding recipe for moisture-curable

CR
: (phr)
Code Rubber Silica Coupling agents DBTDL?
CR1 100 - MAS  3.80° 0.59
CR2 100 —  MPS 366" 059
CR3 100 - VES 355" 059

CRF4 100 30 MAS  3.80Y 0.59
CRF5 100 30 MPS 3.669 0.59
CRF6 100 30 VES 3.559 0.59
Press conditions room temp., 20min .
Soaking conditions 6.24 and 72hr in water at 70C

a) Molar ratio of [DBTDL/[S. C.]J=0.05
b) Molar ratio of [S. C.]/[active C11=15
©) Molar ratio of [S. C.J/(active CI1=15
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Scheme 1. Process of moisture-cure.
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Fig. 2. The effect of exposure time on ys of CR.

(to atmosphere)
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Fig. 5. The effect of exposure time on Ts and Ep
of CR-MPS. (in water)
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Fig. 6. The effect of exposure time on Ty and Ep
of CR-MPS. (to atmosphere)
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Fig. 7. The effect of soaking time on ys of CR filled
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Fig. 8. The effect of soaking time on ys of CR filled
with silica. (to atmosphere)
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Table 2. The properties of moisture-cured CR
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Properties Soaking in water Exposure in air
vy, max | Ts, max Ep Mg, max | v, max | Ts, max Ep Mo, max
Sample (10*mol/cm?)| (kgf/cm?) (%) (kgf/em?) |(10*mol/cm?)| (kgf/cm?) (%) [kgf/em®)
No. MAS 0.1 - - - 0.04 - - 54
filler MPS 32 211 472 52 16 273 727 66
VES 05 - - - 0.7 - - 60
Filled MAS 0.05 4 900 16 - 4 836 15
with MPS 16 149 672 33 11 130 823 33
silica VES - 7 720 15 - 72 814 20
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