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1.1 EEXER

Ti(OCHo Y, (TBTY At AL RR B KA T ™= &, TBT S B A4 T 98%.

BZEIATH B RY (P(Sto-MAR)) B IE T4 B & (MAn) 5 &%
12mol %, MG TER 1. 0G0, A FESE N 4.4, h EEGREI

IEAET Z EERES (APTES) b ¥4l T &M E L T P &, MERELL,
iz 88 85C /267Pa {84,

i SRy AR AL .
1.2 #bHEPHE

7 SOmL SR P A 2ol EZB M T A MHILRYH THF B (0.18/
mL), 50uL APTES BA & 10mL THF, BIZIHHE th, BREWE A ES5—MEREFMA Sml.
THF # 0. 1mL H,0, ##¥ 10min, 5D -LIA 10mL TBT # THF ## (0.2g/ml) &
FETHFILEREB S BEAABSERAUSHE 1mn, HED BN, T XEERLE
LA, SENE, EHEBEEEAN 1A HEBEETHZHE PE 60T T Fik
24h B[ BI BB T A P(St-co-MAn)/TiO, FALbIEL
1.3 fSEERNE

e B A B0 R TR B — B B v B 04 Ak b R e 3R SR 4R 2R o Y DR T R
BALE ETHSHSGTREEE FESBETLHHE:

_HReHEE R - RS ER
B = RN R X 100 %

FTIR M %  Nicolet Magna-IR 750 R H-LL /A dr WX . B8 5 KB P KBHE
IE il i R 3 7 WK

#E 5 FE B A Shimadzu UV-250 4606 B ME, R ERE X 140, lnm,

4 EMX RSB Shimadzu DT-30 {478, & N, SRT, BE & ZRF E 700TC,
FHEE B 20C /min. HZF{ACER R R R

: SBR5HR
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Fig.1 The effect of APTES on the gel time of sol-gel Fig.2  The transmittance of P ( St-co-MAn }/TiQ); hybrid
system materials
([T, )/ [ TiQ, ] + [P(St-co-MAn) 1| = 65w1% ) [APTES])/[MAn] = 0. 15,0. 50, 1. 00 and 2. 00 { molar
ratios) from a to d, respectively
([TiO. 1/ TiO, 1 + [ P{St-co-MAR) ]} = 65wt %)

2.3 {REEN| APTES ZEHIE P(St-co-MAn)/TiO, Z{LHEIER

R, BRI R B TEER PEA PR THRO T B Y. P(Stco-
MAn)/ TiO, LA B SR RMMA S, IR ENBERERS T EREF UM RFR LI N
FESHIEY VB ITTUESE, Y&k ZHFRSEHEN APTES B, f7 £ iy 1 B &4
NEETFTRUEMNANASNEE XREEH APTES i, M M EJL L RA k¥R
e, MEEMEH APTES M HEM M, fEBR S BREZNE /L LHEEDISERY
PNE T 4% —RERTEE R, R R PE RS B AZE  F A HERENEIRS 5T
HagulibE@E & AN, FRLUBERASIAEEHREH.5 TR M hias s,
T3t 26 T 70 AT RUB N B S 89 FTIR # B 82t ik 3k

B 4 2 P(St-co-MAn) . TiO, 1 P(St-co-MAn)/TiO, Zeib. #1885 FTIR % B . WE 4
AIEHEEEY SRR FTIR 8 b, c BB EH C—O & 45 I 3h T W ik
1850cm ™' 1 1790em ™, I X EF k C—C B W 45§ 31 ¥ 1600cm ™', 1500cm ",
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THRIBSITAERT KR S5BK. AE 5B ¢ [fégéﬁM&f(mjimii) 30
EﬂL}EHﬁ%&#ﬂH{]%E b ?;E 920cm”‘51t Fig.3 The effect of APTES on the sol fraction of P{St
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Fig.4 Infrared spectm for TiOp, P(St-co-MAn) and the gef parts of P{St-co-MAn}/Ti0;
a. Tith b. P{5t-co-MARY/ TiO{ [ TiQ, 1/ § [ Ti0, ] + [P(St-co-MAn) ] 1 = 65wt. %) c. P{St-co-MAn)

LA R4, A Y 2B T AT % S BT ATPES B &7
BB B LI, Flid APTES W B —RM = ZR EREA 5 TiO, XY MEKREE
¥ AR A S U ERE N st R G ok, W TR L TR EMA S
= BRHTEEARLEE. EMRYIRTAR()RERARTR).

2.4 HAHENALE

# 6 # P(St-co-MARn)/Ti0, 2L B AT R R Bk, A\B ARG AT RS
BHAAREGH. S— AR ASRNTHEADBEFREH Ti—OH & Ti—OC,H,  Si—
OCH, Z BN SEESFERBEARTERZEARELNERY. & T ES
TEBTH BB e, BR N Ti—OHR Ti—OC, Hy il %, W ULE K7 MR A TR 2
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Fig.5 The magnified zones of figure 4
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Fig.6 the TG curves of P{St-co-MAn)/ TiQ, hybrid materials
[Ti0, 1/ [ TiO; ] + [P(5t-co-MAn) 14 = 20, 33, 50, 65 and 100 wt% from a to e, respectively
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SYNTHESIS AND CHARACTERIZATION OF POLY(STYRENE-co-
MALEIC ANHYDRIDE)/TITANIA HYBRID MATERIALS
BY THE IN SITU SOL-GEL PROCESS

ZHOU Wen, DONG Jianhua, QIU Kunyuan
{ Department of Polymer Science and Engineering, Peking University, Beifing 100871}
WEI Yen
{ Department of Chemistry, Drexel University, Philadelphia, PA 19104, USA)

Abstract Poly ( styrene-co-maleic anhydride)/titania hybrid material has been successfully
prepared from styrene-maleic anhydride copolymer and tetrabutyl titanate { TBT) in the
presence of a coupling agent 3-aminopropyltriethoxysilane ( APTES) by in situ sol-gel
process. It was observed that the gel time of sol-gel solution was influenced by the amount of
APTES, as well as the sol fraction of hybrid materials. The covalent bonds between organic
and inorganic phases was introduced by the aminolysis reaction of amino group with maleic
anhydride units of copolymer to form a copolymer bearing trimethoxysilyl groups, which
undergo hydrolytic polycondensation with TBT. The presence of absorption band at
1850cm !, 1790cm  and 920cm ™! revealed the formation of carboxy and amide group as
well as Si-O-Ti linkage in the resulting hybrid materials. The transmittances of resultant
hybrids are about 80%. The thermogravity analysis ( TGA) shows that the inital
decomposition temperature of samples is affected by the content of TBT due to the
condensation between residual Ti-OH and Ti-OBu of inorganic networlk.

Key words Sol-Gel, Hybrid material, Poly(styrene-co-maleic anhydride ), Tetrabutyl
titanate, 3-Aminopropyltriethoxysilane



