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G TR NBEEE)  NEEFE(30mL 10% NaOH /KBRS =K, B NaOH +
)5 39kPa F 41 ~42C A, W BIRE); TEOS(E =, 1.33kPa T S5C & H, o =
1.3820, CHRTE 1.3820, TR B RH); APTES(E S, 0.27kPa T 80C T #& 4, n =
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FHEA, 2 HCCl, E4E R L#148.
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8 Magna-1R 750 {5 ;DSC £ H TA A F# DSC2010 ZREFBERURE, E5XKES
30mL/min, 7R B 4 10C/min; FH# 27K A Hitachi 2 818 S-4200 A B8, i
FKAEHH 2000, DI HE N 10kV,
1.2 P{MA-co-Im)I &SR

FHEHRMA 6g Itn, 25mL MA, 150mg AIBN 1 20mL TA L E L Ek i, E8 X
10min J5 #E, T 65C TR & 36h /R . O Enkw/ LRERILE=ZKRBAGITEY,
W& 75% E'HNMRIERTESH, BEHARYF n LTS EN 16.3w1% . FEE
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Table 1 Preparation of P{MA-co-1tn}/Si(% hybrid materials with different APTES content®

Sample Molar ratio of APTES Gel time (h) Sol fraction ( % )* Product description®
€00 0.0 290 80.4 o
o1 0.1 195 45.5 0
02 0.1 132 34.1 0
Co4 0.4 59 19.6 5
06 0.6 27 12.9 T
Co8 0.8 12 0 T
C10 1.0 5.5 0 T

a) S0, content (w1% ):20%, b) the Sol fraction is defined as the weight loss {w1% ) after extraction with acetone for
48h;c) O opaque; T transparent; S semitransparent
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Fig.1 FTIR spectrum of P(MA-co-Iin} a), Fig.2 FTIR spectrum of extracted Cl0 a},
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Fig.4 SEM photographs of C00 a} and C10 b)
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PREPARATION OF POLY(METHYL ACRYLATE-co-ITACONIC
ANHYDRIDE)/SILICA HYBRID MATERIALS
VIA SOL-GEL PROCESS

QIN Haihu, DONG Jianhua, QIU Kunyuan
( Department of Polymer Science and Engineering, Peking University, Beijing 100871)

WEI Yen
( Department of Chemistry, Drexel University, Philadelphia, PA 19104, USA )

Abstract The poly(methyl acrylate-co-itaconic anhydride ) /silica hybrid materials were
prepared from methyl acrylate -itaconic anhydride copolymer and tetraethoxysilane (TEOS)
with the coupling agent (3-aminopropyl) triethoxysilane { APTES) via sol-gel process. The
triethoxysilane-bearing polymer was prepared by the in-situ aminolysis reaction of the amino
group on APTES and the unit of itaconic anhydride. By the sol gel process of TEOS and the
triethoxysilane, the covalent bonds between organic and inorganic phases were introduced.
The proof of this process was provided by FTIR analysis. The gel-time and sol-fraction
decreased as the amount of APTES increased. DSC showed that the glass transition of the
hybrids was leveled by the use of APTES and at last disappeared. From the photographs of
SEM we can see that when APTES was absent there was phase-separation. In contrast to
this, in the presence of APTES, no phase separation was observed.

Key words Sol-gel process, Hybrids, Poly(methyl acrylate-co-itaconic anhydride ),

Tetraethoxysilane, (3-aminopropyl) triethoxysilane



