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ABSTRACT

In this study, as one way of developing the new cross-linking method that is curable in water,

kinetic analysis of solution reaction between CR and silane coupling agents was attemped.
First, CR was reacted with silane coupling agents in solution state. According to the time, reaction

quantity was pursued by gas chromatography. Also, reaction rate coefficient and activation energy

were calculated from the reaction quantity. Silane coupling agents which were used in this study

were MPS, CPS and VES.
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Table 1. Conditon of gas chromatography

Sample size 3ul

Column®~ 10% OV101 WHP 80/100
2M 1/8”

Column temp. 70~230C

Heating rate 15C/min

Injection temp. 250C

DET temp. 150C

Detector TCD

Carrier gas N, 20 m€/min

Current 190mA

TCD scase 1mV full scale

Chart speed 1cm/min

Attenuator 2

Sensitivity 16
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Fig. 1. Time-conversion curves for the reaction of
CR with MPS.
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Fig. 2. Second-order plots for the reaction of CR

wit> MPS.
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Fig. 3. Arrhenius plot for the reaction of CR with
MPS.

Table 2. Kinetic data for the reaction of CR with
MPS

Temp. KX 10? Ea A
()  ('mol?-sec’) (KJ-mol?) (I°mol’ sec?)
60 0.61
80 1.56 33.93 13.87
100 2.82
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Table 3. Kinetic data for the reaction of CR with
VES
Temp. KX 10t Ea A
()  (I'mol™sec’) (KJ'mol" (I mol'-sec?)

60 0.48
80 1.33 35.56 2.77
100 1.89

A7) N4 REFEFERS Jddd BRI
MPSe} H#isle 100CY o) VESE 1.893 Wi
MPS¥ 2.827} 5o} MPS7} VESH.t} & o g
Hebgth =3 Fifbd A ® e Hoz
el ol iGHEERA ¥ fFEEKe) K
o] MiEdE ¥ O W2 EI} 3] W Eo)al
I A7tEn =g degtailE 2= MPSO
7% sulfur systemel &% MERES 2 K
el dol'd 4= 9)7) W Eoll “HEIEA o 49
RIERS vl Wol vhE 722 A7 o) 5K
fEol BHEd KEclel) Bole o] e REY
Aol F2 ),

3. CR3} CPSe] iR I

CR# CPS®| KHEL 9] MPS$} VES®}H9)
Kol AAZ (LR Ao =22 @R
317] $1% control RA¥tEH fEHsIGITH.

CR—EF B CPS2te] RIE-S 60Tl 4]
= HEH &olslxqt 7L 80T 100CE
223l whel K] T} E Aol vl s 2Futo)

7 A sk =q KEXC] 100% 5 A
okt ol ko EHEFRE zte CRF F
REEA BERS zte CPS%He REolmg —
TEME 7L S CRol HEAREE7} Hef Cl7o] ¥
o} 5 o] A}lel| CPS| E#FR7} 2t Rt

a2y o] ke oA allylfze] B =
22 o REeEd Rgrh 2o, aee
ol A R REEGEEA 23] ASAHez
EHEEI T o A E CPSe| Bl ALAon
TA3 CR @ ER<e hEste x3se
[KfEe) 7] W& A%t A, St
EEm olg s AA KR G AXH
Bty #dsy ]2 CRI} CPSY RES
F3 MPSet VES7} CR® FEMHIFRA A KIS}
© A% KR #4987 3z CPS=
MPS, VES$} #& Ao Z plot® #E BIFT
BRI A 2xRfEcR  #fiEx
5ol #al= i

ol #RE FH 2ol REHEFB &
feoll =] % SREHNTE Table 49 vhebu oich,

Table 4. Kinetic data for the reaction of CR with
CPS

Temp. KX10* Ea A
(C)  ('mol?+sec’) (KJ-mol?)  (Imol! sec?)
60 0.66
80 0.90 13. 37
100 1.24
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