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0.05.
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BT bEHREAKEMRLD . FHSFHMEY—
COOH [7] %) 32 Bk /21 2 BE BRI , AT A5 4 B 1 A

Table 1  Crosslinking percentage of the hybrids { W = 4 and H =
0.05)

Crosslinking Crosslinking
Sample Sample
percentage (% ) percentage { %)

AA2 0 IS-AA2-T6 38.4

BL-AA2-T2 39.3 I$-AA2-T10 36.4
BL-AA2-T4 55.1 AAD 0
BL-AA2-T6 53.8 BL-AAQ-TIO 1]
BL-AA2-T10 54.6 AAS 0

15-AA2-T2 5.2 BL-AAS-T10 73.9

Table 2  Crosslinking percentage of the samples BL-AA2-T10 prepared
at different W and H

W (H = 0.05) H(W = 4)
1 2 4 8 0 0.02 0.08
Crosslinking
69.4 63.8 54.6 512 64.2 589 43.8
percentage ( % )

2.3 AEBBE/TIO, £4EMEESHRBIT
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Rt EMMFERSEHETMEX. & CHET
SAXS ZIE R ERE RIS/ TiO, 224k ¥l ip AL A 8
M, R Tio, SN ERTEARAISH,
BEERE(ROHMAMMEEN EBRIESZ B Y
AR (D) . B Guinier R .
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{g) < ¢ " (2)
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BAym, st oR s, R EMENEEET
B, MM B (B Sk, BHE Tio, & &k
B 10 we % B, RO 38 BE A AR ABK, 08 Tio, B
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Fig. 1 SAXS profiles of AA2,BL-AA2-T4 and BL-AA2-T10
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Fig. 2 Guinier plots of SAXS data for BL-AA2-T4 and
BL-AA2-TI0 (a) and Double logarithmic plots of SAXS data
for BL-AAZ-T4 and BL-AA2-T10(b)
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Table 3 Ry and D of the hybrids { W = 4 and H = 0.05) 4
Sample R,{om) b
BL-AA2-T4 10.3 1.3 3F .
BL-AA2-T10 12.6 1.5 _ld'“.-."'-"..:-.
. b fonnl -
IS-AAZ-T10 12.9*,63.9 1.9 = ol -
BL-AAO-T10 13.4*,51.5° 2.1 2 Fl
Py
BL-AAS5-T10 — 0
* R, for mono-dispersed inorganic networks; bR 5 for aggregated inorganic b .
networks "
X o1 032 03
I3 AR, R IS M4 B 2 A bR | Ty ‘

# Guinier I EMFH T RHEK, H R, ar B3R
12.9 nm 1 63 .9 nm. 3% 5 2.2 VWEFR—3, BENAL
EaM BEMENERESR TOo, ARE, o
% 4 B B . F] BL-AA2-T10 # H, IS-AA2-T10
TiO, BEEEFHN-HMREM(BEXK D H);
B4k, B BB R R R AR B L X 5 AR
EAFT Bt M . BHIiL, SAXS 54 %
B, REMESEHLRALREN&EZAN-T
PLZe bt L, AL 0T LB B 48 Tio, M, A
R TR BN, BES SN KUK E.

In/

0.01 0.02

g* (nm™?)

5.00 003

Fig. 3 Guinier plot of SAXS data for IS-AA2Z-T10
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Fig. 4 SAXS profile of BL-AAS-T10

BMERER, BEBRMETE LK EK R,
DMWY wIEINE 4, BET AR IR, 580 H
SR BRI RUN R ENRBMK.BE
YR EA T, 2 R EE S SRER.
YW - 3O, HHMRERENMBESH LM
9 SAXS k), E— KB ELMEE T TiO, X
MHSAHAYMEZREETHEMHELIE K47
HTAR W EBHTHENZESEBE R, R D,
hEAN MEKMENSN, RN, DR, X
EIHIMAMBRISE To, HEWTERE, R+

K.
16
160}
. =1
e w=1 120} ! =8
| a =1 L
12 p %0t -
. a X a0p W""'»-..._ -
E 8+ &
s \; 00 01 02 03
» Fy
4 3 "
- e iy
.‘ Dt N :.= ., ®
: -'--. ."'oh‘.ﬁd.to":
."'llulu- ------ .
ol _* . . .
0.0 0.1 0.3 0.3 0.4
g (nm™)

Fig. 5 SAXS profile of BL-AA2-TIO prepared at A = 0.05
and differem W
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1) L 4 fE 5 RE, KEXM R H Y
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Table 4 R, and D of the samples BL-AA2-T10 prepared at different

Wand H
w H Ry (nm) D,
2 0.05 7.9 1.2
4 0.05 12.6 1.5
8 0.05 14.3 1.9
4 0.02 5.5 0.8
4 0.08 13.8 1.6

HFER BXERS FESIIATESER
H—COOH, "] B Zh i il & 5 E A B HL XM
b . SAXS R E A, 24k MR Tio, Y28
HPORR A, A GUAKN MR . SRR
FEHE. RAXBEERES MR SEY IS
R HERET AA SEMYN 898
B/ iEAA SBBA Swant, B HRABERRR,

18
A
L =
15 3% * H=005
7 v H=008
12r
3
-~ v
1 9r [
6 * Y v
. x
va
v
0_ 1 1 o
0.0 0.1 0.2 0.3 04

g (cm)

Fig. 6 SAXS profile of BL-AA2-T10 prepared at W = 4
and different H

AL B R IRE IR IL . BEF Tio, F B &
POKFIBR B A K, ZBE 4 L BRI, MEHAHR
SF EEERES RS AR, KR X
HHRFEREREN R E.
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PREPARATION OF ACRYLIC RESIN/TiO, ORGANIC-INORGANIC HYBRID BY
SOL-GEL PROCESS AND CHARACTERIZATION OF ITS STRUCTURE

XIONG Mingna' , ZHOU Shuxue', CHEN Hui', WU Limin'?
(" Departmen: of Maierials Science , Fudar University , Shanghai 200433)
(* Colfege of Chemistry and Maserials Science , Hubei University, Wuhan 430062}

Abstract  Acrylic resin/titania organic-inorganic hybrid materials were successfully prepared by the in situ
polymerization of acrylic monomers as well as by blending the synthesized thermoplastic acrylic resins with titania
sols which were first prehydrolyzed from the precursor of Ti(0,-Bu), . Effects of the amount of water and acid used
for the preparation of TiQ, sols,the ~—COOH content in the acrylic resin and preparing methods on the structure of
hybrid materials were investigated . The Soxhlet extracting experiments proved that crosslinking reactions took place
between the organic phase and the inorganic phase, leading to homogenous and transparent hybrid systems.
Meanwhile, higher —COOH content resulted in higher crosslinking degree. The SAXS results showed that there
existed titania networks with a loose structure and nano-scale size within the hybrids . Moreover, larger amount of
water and acid in the sol-gel process led to larger size and denser titania organic phase.In comparisen with the in
situ polymerization , blending method could prepare more homogeneous hybrids with mono-dispersed titania.

Key words Sol-gel, TiO,, Acrylic resin, Organic-inorganic materials



