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1. Curing time(h)
Fig.1 GPC chromatograms of sample and standards Fig. 2 The relations between conversion P and
A: The standards of mix-sample, ratio of weight is: reaction time in the cured period at 58°C
PS:tA-MA1St=69. 82:14. 62115. 56 A Copolymerization of A-MA and Styrene
B: Sol of one of crosslinked copolymer B: Homopolymerization of Styrene
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Fig. 3 The relations of reaction time and con- Fig.4 The variation of gel fraction and monomer con-
version (A), gel fraction (B), Soluble parts (C) version of the crosslinked copolymer for various con-
and sol fraction (D) at different cured tempera- tents of A~-MA after the heat treatment at 110—115T.
ture. The content of A-MA in Styrene is 40X Distance of symbol A represents the variation of
10™*mol monomer conversion, *=++-* before heat treatment, —

after heat treatment
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Fig. 5 The relation of monomer conversion Fig. 6 Variation of sol fraction of the crosslinked copoly-
and gel fraction (A), soluble part (B) and sol mer after heat treatment for various content of A-MA

fraction (C)
5.7, A LR R#AGEEERSERNEL
mFT, U EBRENNRCE, AAFERRANBNRES T(AEERRBEBERERS) &



652 wm 4 T ¥ # 19934E

HEZH A-MA B[R - ERAERSEN, FRERREN. REAFTRRENREER
J3F., 28 M 1) 5 PR A o G M 184 S B3 B £ 40  h G R 11K b A TR T R R B IR R 4
PAEH ZRBERLS A B 6. 7 W, 24 3B AR A-MA & B R, P 35 3 e B AE F
ALEERT, HB 5/ F R MR R o SRR B K XS R BRPRR
FRE BRI, TRLEN G FRARRNRUBESE RN ERRS BN BB
s A-MA S BB RENH A-MA RERNRBL, b8 AN FH—S B
BHEBES T AR MRS TR, B, BB, /My T AR 8 T 8B
BRILFERE. TRERIEET X— 5, MECA-MA K& R4 T SR EE S BB
WM A-MA SR RERE/REFES. 3—5X107, MV BB B H65—70%.
BRSBTS RABE/ N FHREASERD . HIERGHHMM. ME 7R, &
ABETERSBEES S 'Y, M FEREMANRS, XREKRSERER NN
R BAFRH YRR SRR, L EREE S ERRL T, BB SRR
P, MEZBEGRE A DB LN RLE BRSO AMBRERPTIRESN S, R
Bit—ERETE . RENTFEEAYHEE.

100 A

Content(°> )
=

0 20 44 60
g x 10}

Fig. 7 The change of content of sol and monomer in soluble part. B and A represent the content of sol be-

fore and after heat treatment; B' and A’ represent the content of monomer before and after heat treatment

6. XBLMT PRI T REML

iR 32 I S I A T o B ) L A A B U S B 4 T AR GE L 5 BB AL B B B E B
B 5 W E AT LL A T 8. W LK B b B[R]y 3 m , B S B iR | RS> TR EIRAF A
AR . 3 130 B 7 UG IR B AL B B o o N TR B I L T Bt P B SR R L. (L F
B ERZEMES T RUAR L, AW ALR A ERR K. BT E 6 TR TR R AR R R
¥R 2 (R L E R BB S B >50%) LUG X B i F Bk ok BEE LB K e AR AL B
BB AT T R R B L 9 AT » B o e A S A 10 I, B o BE T B, BRI
A e 32 ) o BE A0 23 TR REL AR R ) 4 RRL B TR A0 F RS RRAG , (BE e B KB T35 4 T R
TR A FROGER.

BZ RERREKE A RER BERSHER BT IREB S RAREE
BB, BB RN RGN R EERA R ER G R — T AR



634 B W% EZB-DUR A KB REERE E B E R 5L 653

UVResponse

4 8 12 16 20
V., GimD

Fig. 8 GPC chromatograms of sol of the crosslinked copolymer in various conditions of cured time and temperature.
The content of A-MA is 40X 10 *mol

No. temp. time temp. time temp. time temp. time Conversion
c) M ) ) ) " Cc) ) 0

1 58 13 63.1
2 58 18.5 86. 6
3 58 24 98. 6
4 58 24 81 2 98. 7
5 58 24 81 10 93 3 99. 44
6 58 24 81 10 93 3 113 5 99. 69
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THE FORMING AND TRANSFORMING OF GEL AND SOL IN
THE CROSSLINKING COPOLYMERIZATION OF STYRENE
WITH BISMETHYL ACRYLATE BISPHENOL-A

YANG Bai, GAO Mingyuan, SHEN Jiacong
(Chemistry Department, Jilin University, Changchun; Post code: 130023)

ABSTRACT

In this paper, abstraction and gel permeation chromatography (GPC) were used to deter-
mine the monomer conversion in the crosslinking copolymerization of styrene with bismethyl
acrylate bisphenol-A. It is indicated that A-MA possesses high copolymerizing reactive with
styrene. Affected by heat of polymerization and viscosity of the system, the crosslinking
copolymerization has obvious self-acceleration. In the self-acceleration, the temperature of
the system is higher than the water bath temperature (58°C), so the crosslinking copolymer-
ization will reach high monomer conversion comparing to homopolymerization of styrene. The
experimental results showed that because of the high copolymerization reactivity of A-MA,
gel forms as soon as the reaction starts, but sol forms very little, before the monomer conver-
sion rises to 40%. When sol forms 2. 4% in the system, the monomer conversion will reach
63.1%, and the sol is continuously transfer to gel in the whole polymerization. This is oppo-
site to the gelation in the condensing polymerization of multi-functional groups. Gel fraction
of crosslinking copolymer is affected by the heat treatment at temperature above Tg. When
A-MA is up to 2 certain content (A-MA>>5.5X107*), the gel fraction will increase. At the
same time, the amount of styrene will decrease after heat treatment; The sol fraction will de-
crease when the concentration of A-MA is high (>>5.5X10™) and increase when the concen-
tration of A-MA is low (<(3.3X107*), because of the reaction of the double bond suspending
in the system. The initial formed sol has very high MW. Through studying the GPC curves,
it is found that the higher the monomer conversion is, the lower the MW of forming sol be-
comes. This lead to the widening of MW distribution and the lowering of MW of whole sol in
the sample.

Key words Crosslinking copolymerization, The forming and transforming of gel and
sol, GPC





