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ABSTRACT

In this study, as one of the developing ways of the functional elastomer, improvement
of the functionality of 1-Chlorobutadiene-Butadiene Copolymer (CB-BR) was attempt thro-
ugh curing reaction by moisture.

The curing reaction of CB-BR was determined an use of 7-Aminopropyltriethoxysilane
(APS) and ¥-Aminopropylmethyldiethoxysilane (ADS) as a crosslinking agent with filler also

the uncrosslinked elastomer was exposured in the air and curing reaction by moisture in
the air was studied.

The results obtained are as follows.
1. APS was more efficient than ADS as a crosslinking agent for CB-BR
. Optimum amount of APS for moisture cured elastomer was r=15(at the ratio of
(APS)/(CI*]) also in case(r=1.5), elastomer formed after soaking T;; had similar
physical properties with elastomer crosslinked by sulfur and it was very good.
3. Uncrosslinked elastomer (CB-BR+APS+ Silica) was easily crosslinked by exposure
to the air, and the physical properties was also satisfactory

1. #% E-] © 2 1-chlorobutadiene-butadiene copolymer

(CB-BR) 9] K345 KIE o) 85> 9ict. CB-
i Dol A Bt elastomer?| B AW BR&Z#E#I 2 4 7-aminopropyliriethoxysilane
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Table 1. Properties of CB-BR latex
Total solid content(wt%) 21.4
pH 9
{OH)x 10° (mol/g) 1.57
(C1 acuve x 10* (mbl/g) 1.71
(C1) ot X 10* (mol/g) 3.89

FEFZ FA L silicas HBASilicaTZ (B)
# NIPSIL VN-3%&, carbon black(HAF) &
=#MbAK (%) 8! Diablack-HE {#Hsla o o,
silanol £ fA& MBI 2 /A & di-n-butyltin dil-
aurate (DBTDL) & FItMZE T (k) 8 45k
RES FIF g, T RHRAE 9 7elRlEe
mlmeE 22 FA s
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1- Chlorobutadiene-Butadiene Copolymer®] KZE#5 S A% (1)

Table 2. Compounding recipe of moisture-curable CB-BR.

) (phr)
No 1 2 3 4 5 6
CB-BR 100 100 100 100 100 100
APS 0 1.89 3.79 5.68 5.68
ADS 4,91
DBTDL 0 0.09 0.19 0.28 0.25 0.28
Silica 40 40 40 40 40
HAF 40
Stearic acid 2 2 2 2 2 2
r? 0 0.5 1 1.5 1.5 1.5
r¥ 0 0.05 0.05 0.05 0.05 0.05
Press condition 150 C X 20min
Soaking condition 70T X0,6,24,72hr
1) Molar ratio of [APS)/(CI*)
2) Molar ratio of (DBTDL)/[APS)
Table 3. Compounding recipe of press-curable CB-BR.
(phr)
Accelerator Stearic
Sili HAF Zn0
No. CB-BR S | (MSA) ilica n acid
1 100 2 S ) 40 - 5 2
2 100 2 1.5 - 40 5 2
Press condition 150C X 45min
3. BE Y B
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3.1 JKZe#EOl| OjXiE ZREM FEmS B o] BS ZAANEE 2715l 9o} r=05
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o] & x3 E7FE Byl =3 o A
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Fig.1. Effect of soaking time at 70C on v moisture —cured CB -BR,
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Fig. 2. Effect of soaking time at 70C on T, moisture —~cured CB-BR.
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1- Chlorobutadiene- Butadiene Copolymer?] AZHE KAl =atprge (1)

Es (%)

M 100 (kg/cmq).

500 500
2: :g 5 O : Silica.
o . r=1’ AT APS(r=1.5), Silica
. :r=1 5 O0:ADS(r=1.5), Silica
400 : . 400+ ® ! APS (r=1.5), HAF
300 3004
200 2004
o
100 1004
1] L) L) L] b Ll T T
6 24 48 72 6 24 48 72
Soaking time (hr) Soaking time (hr)

Fig. 3. Effect of soaking time at 70C on E; moisture —cured CB-BR,

50 50
O : Silica.
AT APS(r=1.5), Silica
0O:ADS(r=15), Silica
407 @ :APS(r=1.5), HAF
301
D
A
L]
20+
O lr=0
10+ ALr=0.5 104 o
Olr=1
®:.r=15
T T T U T T T T
6 24 48 72 6 24 48 72
Soaking time (hr) Soaking time (hr)

Fig.4. Effect of soaking time at 70C on M,;,, moisture —cured CB-BR,
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Fig.5. Effect of soaking time at 70C on M,, moisture —cured CB-BR.
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Table 4. Kinetic data of crosslinking rate and

Ve o Ve
Sample r (mol/en) k(sec™') o
APS 0.5 0.86x10 0.58 x10 0.50
APS 1.0 1.0 X10 0.64 x10 0.58
APS 1.5 1.1 X10 0.67 x10 0.64
ADS 1.5

0.8 x10 0.21 xX10 0.47
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Table 5, A properties of cured CB-BR

VY, Ts E Miw My

(107*mol (kg (0/") ke (ke

fen®)  Jem?) 7 fem?) fom?)

S-cure HAF 2.63 108.5 221 35.8 16.6
Silica 112 43.6 9% 41.9 21.9

Moisture  Silica 1.02 52.8 141 38.4 20.4
-cure (soaking

t. T,
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1-Chlorobutadiene- Butadiene Copolymer2] /KZ45 K fEN =LabpFse (1)

Table . Properties of atmospheric moisture-
cured of CB-BR

Exposure Vs Ts Es Moo Mso
time  (10~*mol/
(days) ) (Kg/em’) (%) (Kg/em®) (Kg/em?)
0 0.31 18.8 104 18.4 10.6
7 1.22 46.1 149 330 19.1
14 2.26 53.2 149  37.6 21.6
30 2.30 62.4 125 519 30.6
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