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ABSTRACT

Chlorosulfonated polyethylene(CSM) was moisture-cure after treating them with silane coupling agents

such as y-mercapto propyl trimethoxy silane, y-glycidoxy propyl triethoxy silane and methyl triethoxy silane,

3-(trimethoxy silyl) propyl methacrylate and 3-thiocyanopropyl triethoxy silane. The cure reaction is composed

two steps. The first is the reaction between chlorosulfonyl groups of CSM 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. CSM was mixed with MPS

etc, and dibutyltin dilaurate as catalyst on two open mill and the compounds were cured in hot water at

70C. Physical properties of moisture-cured CSM was measured. CSM was effectively moisture-cured and

r-mercapto propyl trimethoxy silane and r-glycidoxy propyl trimethoxy silane were capable of the vulcanizing

agents.
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1) Hypalon #40 : Dupont(iit), ML, 100T :
42

2) Zeosil-65 . & 1tAB(H) .

3) DBTDL(di-n-butyltin dilauate) : FFILEKTE
(%)

4) Silane coupling agents

@ Methy! triethoxy silane(MTS) . Aldrich Che-
mical co.

® 3-(trimethoxy silyl) propyl —methacrylate
(TPM) : Aldrich Chemical Co.

© r-Mercapto propyl trimethoxy silane(MPS) :
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Aol 2 {LE(H)

@ r-Glycidoxy propyl trimethoxy silane(GPS) :
Alol| 2 {tE(R)

© 3-thiocyanopropyl triethoxy silane(TPS) : De-
gussa

2. RE #S%

a) Open mill : 8X22 inch

b) Universal tensile testing machine : Monsanto,
Tensometer-10

c¢) Hardness tester : JIS-A

d) Resilience tester : Yasuda, Lupke =

e) Mooney viscosity : Monsanto, MV-2000

f) Rheometer : Monsanto, M-100

3. BB A&

1) E&%

K EEgol A48 1F ABLAL Table 13 2t

2) B&

Kb BER RABAS AR A% A%k Ta
ble 1o vfetdlon, EFFFES 8X22 inch open
mille A [ 101,14, EHEEE 18rpm, RE
25~30CE FA39L BHIEFE £ CSMel
silane coupling agent® % A3}x, DBTDL 1%

Table 1. Recipe for CSM vulcanizates

Recipe No.
Material 1 2 3 4 5

Hypalon #40 100 100 100 100 100

Zeosil-65 30 30 30 30 30
Silane coupling
agent @128 ®9.18 © 1013 @ 12.18 ® 1361

DBTDL 163 163 163 163 163

@ Methyl triethoxy silane(MTS)

® 3-(Trimethoxy silyl) propyl methacrylate(TPM)
© y-Mercapto propyl trimethoxy silane(MPS)

@ y-Glycidoxy propy trimethoxy silane(GPS)

(© 3-thiocyanepropyl triethoxy silane(TPS)
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Table 2. Physical properties of CSM vulcanizates with silane coupling agent

Test item Miw(kg/cm?) Tg(kg/cm?) Es(%)
Temperature 70T 70T 70T
Recgg“gg"” 0 6 24 72 0 6 24 72 0 6 24 72
1 402 616 658 757 291 703 757 840 34 42 47 53
2 342 481 617 713 321 549 736 79 30 4 52 65
3 347 792 872 96 397 980 105 155 44 470 670 930
4 367 106 117 162 326 110 115 172 42 144 178 198
5 323 481 521 534 384 549 622 639 26 4 48 54
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Fig. 4. The effect of soaking time on Ep of CSM
with silane coupling agents.
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Table 3. The variation of hardness according to
soaking time

Silane coupl-

ing agent prrc TPM MPS  GPS  TPS
Soaking

condition

70C X 6hr 54 55 56 60 49
70C X 24hr 56 57 60 61 51
70C X 72hr 60 60 62 65 52
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Fig. 6. The effect of hardness with soaking time,
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Fig. 7. The effect of resilience with soaking time.
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Table 4. The variation of resilence according to
soaking time

Silane coupl-

ing agent
Soaking MTS TPM MPS GPS TPS
condition
70C X 6hr 26 29 32 32 24

70T X 24hr 275 295 325 34 255
70T X 72hr 28 30 33 38 26
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