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Scheme 1 The typical structure of POSS
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Scheme 2 Synthetic route of the P( OVPOSS-co-NIPAM) hybrid hydrogel
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Fig. 1 FTIR spectra of OVPOSS,
P(OVPOSS-co-NIPAM) hybrid hydrogels

a) 0-P(OVPOSS-co-NIPAM) ; b) 8-P(OVPOSS-co-NIPAM) ;
¢) 12-P ( OVPOSS-co-NIPAM ) ; d) 16-P ( OVPOSS-co-
NIPAM) ; e) OVPOSS
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Table 1 Effect of OVPOSS feed ratio on the property of P(OVPOSS-co-NIPAM) hybrid hydrogels
OVPOSS (wt% ) LCST T, Ty.” Char yield
No. Name

Feed ratio Product ratio (¢) (c) (Cc) (%)
1 0-P(OVPOSS-co-NIPAM) * 0 0 33.7 142.0 366. 7 0
2 5-P(OVPOSS-co-NIPAM) 5 2.3 33.0 142.5 385.0 6.7
3 8-P( OVPOSS-co-NIPAM) 8 4.2 32.6 142.9 385.3 7.6
4 12-P( OVPOSS-co-NIPAM) 12 9.8 30.0 145.0 383.4 10.6
5 16-P( OVPOSS-co-NIPAM) 16 12.0 — 148.0 391.3 16.3

30-P( OVPOSS-co-NIPAM) represents PNIPAM hydrogel with MBA as crosslinking agent; "Data were taken to be the temperature at 10 % weight

loss.

Fig. 2 SEM images of P(OVPOSS-co-NIPAM) hybrid hydrogels
a) 5-P(OVPOSS-co-NIPAM) ; b) 8-P( OVPOSS-co-NIPAM) ; c¢) 12-P( OVPOSS-co-NIPAM) ; d) 16-P( OVPOSS-co-NIPAM )
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Fig. 3 X-ray diffraction spectra for OVPOSS and
P(OVPOSS-co-NIPAM) hybrid hydrogels
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Fig. 4 DSC curves of P ( OVPOSS-co-NIPAM ) hybrid
hydrogels
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Fig. 5 T, of P(OVPOSS-co-NIPAM) hybrid hydrogels
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Fig. 6 TG curves of PNIPAM and P ( OVPOSS-co-
NIPAM) hybrid hydrogels
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Fig. 7 DMA curves of P ( OVPOSS-co-NIPAM ) hybrid
hydrogels

a) 0-P(OVPOSS-co-NIPAM); b ) 5-P(OVPOSS-co-
NIPAM) ; ¢) 8-P(OVPOSS-co-NIPAM) ; d) 12-P(OVPOSS-
co-NIPAM) ; e) 16-P( OVPOSS-co-NIPAM)
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AR AR A L 5 R /N B 3, 5 R K BB G
HHEL, 2= A A BE JE 14 A2 2 /1N (5-P (OVPOSS-co-
NIPAM) B4 ) i H. B 2 3k B e RS e
18 N, FEAR BRI, B d1 T OVPOSS JCHLE L
WL 2R 09 VR T, 6 P (OVPOSS-co-NIPAM ) 24k
IR AR 3 J3E 3

3 #ig

KW A ARG AT P(OVPOSS-
co-NIPAM) HHIL-TCHL A A 7K EE I , 45 R K& W] AT LA
I Bk R i J4 b K Bl Hh OVPOSS (158 b
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K eI 24 B A TR M, LCST K T % L PNIPAM
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NIPAM) Z= b /K BEHC ) LCST B REAR, T, 127 T+
Fi; OVPOSS LHLE T 45 M 51 Atk T
P(OVPOSS-co-NIPAM ) Z= Ak 7K 5 ¢ 14 $A S 4 Al
BLA I BE.
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SYNTHESIS AND CHARACTERIZATION OF ORGANIC-
INORGANIC HYBRID HYDROGELS BASED ON OCTAVINYL
POLYHEDRAL OLIGOMERIC SILSESQUIOXANE AND
N-ISOPROPYLACRYLAMIDE COPOLYMER

ZHANG Xiaojing, HAN Xiniu, FANG Shaoming, LI Yadong, ZHANG Zhonghou, YAN Chunmian

( College of Material and Chemical Engineering, Zhengzhou University of Light Industry,
Henan Provincial Key Laboratory of Surface & Interface Science, Zhengzhou 450002 )

Abstract A novel series of organic-inorganic hybrid hydrogels based on ( N-isopropylacrylamide) ( NIPAM)
and octavinyl polyhedral oligomeric silsesquioxane ( OVPOSS) (P(OVPOSS-co-NIPAM) ) were synthesized by
solution free radical polymerization. The products were characterized by FTIR, SEM, XRD, DSC, TGA and
DMA methods. The results showed that OVPOSS could be introduced into PNIPAM matrix successfully by free
radical polymerization. The actual POSS content in the hybrid hydrogel could be controlled by changing the
feed ratio and increased from 2.3 wt% to 12.0 wi% with increasing the feed ratio from 5.0 wt% to 16.0
wt% . Typical hole structures of hydrogels were also observed in P(OVPOSS-co-NIPAM) hybrid hydrogels and
the size of the holes decreased with increasing POSS content. Aggregation phenomenon of OVPOSS was
observed in 12-P( OVPOSS-co-NIPAM) and 16-P( OVPOSS-co-NIPAM) hybrid hydrogels. All the synthesized
hybrid hydrogels showed thermosensitive property. The lower critical solution temperatures ( LCST ) of
P(OVPOSS-co-NIPAM ) hybrid hydrogels were lower than those of the conventional PNIPAM hydrogel and
decreased gradually from 33.0°C to 30.0°C with the increase of POSS content. The introduction of the
OVPOSS increased the glass transition temperature (T,) of PNIPAM from 142. 0°C to 148. 0°C. The thermal
stability of PNIPAM was improved and the thermal decomposition temperatures ( T, ) of PNIPAM increased
from 385. 0°C to 391. 3°C ,which are higher than that of the conventional hydrogel. The mechanical property of
PNIPAM was also improved and the strain of P( OVPOSS-co-NIPAM ) hybrid hydrogels under the same stress

decreased with increasing POSS content.
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