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Table 1  Preparation of P(EMA-GMA)/Si0; hybrid polymer

materials®

HF content Product

APTES/copolymer

Sample
(vol% )

description®

1* 1.2:1 1.5 u

2 1:1 1.5

3 0.8:1 1.5

4 0.6:1 1.5

s* 0.2:1 1.5

6 101 0.75

w o g o w H

7% i1 3.0

* Sample 1#,2% 3% 4% 5% with different molar ratio of APTES
and copolymer were prepared. The quantity of HF {catalyst) in
smaples 6° and 7* were changed.

* U: untransparent; T': transparent; S: semi-transparent
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Fig.l FTIR spectra of P{EMA-GMA) (a}, APTES
{b) and sample 2* (¢)
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Fig.2 DSC curves of hybrid materials
a) Copolymer;b) 5% ;¢) 4% ;d) 3% ;e) 2%
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Table 2 Phase dimensions of hybrid polymer materials

Specific Transverse
interfacial
area

length{ nm})

Correlation
distance{ nm)

Inorganic

Sample content

(wt% )}

ai az S.,,(m-l) 5 o

1* 0.40 2.8 23.08 33.34 500 7.20
2* 0.36 2.55 20.93 36.12 3.99 7.09
3* 0.31 3.40 24.10 25.15 4.93 10.98
6" 0.36 2.85 23.94 3232 4.46 7.92

7* 0.36 2.78  22.42 33.06 4.36 7.74

R, o, ARERMXKEMRERNTHRE
(Intraparticle distance), a, fCR MR KK HERIE
$F 7] BE 8 (Interparticle distance), S, R M@
WHEEE,FHEb o MHEER>ERE. R
F YA 8 5) K ¥ (Transverse length) , # H &
o) AV HGEBRIRRE, , RRANHBE
mEE, A o MAHMERERSBRE.
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P(EMA-GMA) /Si0; HYBRIC POLYMERIC MATERIALS PREPARED BY
THE SOL-GEL PROCESS

MA Hongyang, WANG Jingyuan, YU Xiaogiang, TANG Jun, TANG Xinyi
{ Department of Chemistry, Jilin University, Changchun  130023)

Abstract A series of P(EMA-GMA) /Si0, hybrid polymeric materials, in which there are chemical bonds
between the organic component and the inorganic component, were prepared by the sol-gel process. The
structure of the materials was measured by IR. It shows that C—N bonds were formed between the organic
and inorganic components according to the appearence of the absorption peak at 1250cm ! in the spectra of
the product and never in those of the reacting substance. The effect of the inorganic content on the thermal
behavior of materials was investigated by DSC. The results demonstrate that the values of T, and feasible
temperature increased with increasing of the inorganic component. In the same time, each sample displays a
single value of T, it may be attributed to the little phase separation in the materials. The morphology of
hybrid polymeric materials was determined by means of TEM and SAXS. From theoretical calculation of
parameters a;,43,Sg,,{; and [, with the Guinier and the Debye equations and TEM analysis, the regulation
effect of the inorganic content and acid content on the compatibility of the two components was concluded.
The results show that the material possesses a wonderful compatibility when the molar ratio of 3-
aminopropyltriethorysilane (APTES) and copolymer is 1:1 and the acid content is 1. 5% (Vol% ). The
relationship between the transparency of the hybrid materials and the reaction conditions was also discussed.
Key words  Sol-gel process, Hybrid polymeric materials, P(EMA-GMA), APTES



