No.7

2009 7 ACTA POLYMERICA SINICA Jul. 2009
NaCl
N- x
1o 2 2
! 311215
2 200051
NaCl N- PNIPAAm
SEM X SAXS PNIPAAm PNIPAAm
NaCl
PNIPAAmM NaCl NaCl 0.6 mol/L
PNIPAAm 45°C 1 min
15% 4 min
N-
PNIPAAm PNIPAAm
PNIPAAm
SEM X SAXS
PNIPAAm
1
1.1
N- NIPAAm  TCI
N- - 60/40 VIV N
PNIPAAm N - BIS  Fluka
PNIPAAm APS
PNIPAAm N N N N- TEMED
Zhang ! PVA SA
PNIPAAmM 2 1.5 x
CaCo, 10°.
PNIPAAm 10 min 1.2
90% .Zhuo 9 mmol NIPAAm 0.25 mmol
PNIPAAm BIS 0.52 gSA 13 mL c=00.2
5 min 959% 0.4 0.6 mol/L.  NaCl N,
20 min 0.17 mmol APS 40 pL
TEMED
24 h 48 h
NaCl ~ SA
NaCl
* 2008-09-16 2008-11-10 50573009 *% E-mail zh101228 @ sohu. com

633



2009

634
1.3 PNIPAAm
1 PNIPAAm
10 mg PNIPAAm DSC
TA MDSC-2910 PNIPAAm
3 K/min
25°C 45°C
DSC 45 DSC
onset NaCl
PTT . PNIPAAm
1.4 PNIPAAm NaCl 0 0.2 0.4 0.6 mol/LL
PNIPAAm
1.17 2.74 3.09 5.02 J/g PNIPAAm
JEOL JSM-5600LV NaCl
SEM 10 kV PNIPAAm
. NaCl PNIPAAm
1.5 X PNIPAAm PTT NaCl
33C .
Bruker D Discover GADDS X PNIPAAm PTT PNIPAAM
X
PNIPAAm NaCl
SAXS .Cr X PTT .
kW X A =0.22897 nm 20 NaCl
0.2°~1°. PNIPAAm
1.6 PNIPAAm o7
PNIPAAm
) c=0mol/L
45°C

2.1 PNIPAAm DSC

¢=0.4 mol/L

Heat flow
Endo

1 1 1
25 30 35 40 45
Temperature (°C)

Fig. 1 DSC curves of PNIPAAm hydrogels synthesized in NaCl

aqueous solutions with various concentrations
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Fig. 3 SAXS curves for the PNIPAAm hydrogels prepared in

NaCl solutions with various concentrations

Fig. 2 SEM images of the PNIPAAm hydrogels synthesized in the aqueous solutions with various NaCl concentrations
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Fig. 4 Deswelling kinetic curves of the PNIPAAm hydrogels Fig. 5 Deswelling kinetic curves of the PNIPAAm hydrogels

prepared in the aqueous solutions with various NaCl prepared in the aqueous solutions with various NaCl

concentrations ¢ and in the presence of constant SA amount concentrations and in the absence of SA

used
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Abstract Porous poly N-isopropylacrylamide PNIPAAm hydrogels were prepared using sodium alginate SA as
pore-making agent in aqueous NaCl solutions. The porous structure of the PNIPAAm hydrogels was confirmed by
SEM and SAXS and the results showed that the pores in the hydrogels were interconnected and their pore sizes were
increased with the NaCl concentrations used in the polymerization media. Accordingly the deswelling rates of the
porous hydrogels were enhanced with the NaCl concentrations. The water retention ratio of the porous PNIPAAm
hydrogel prepared in 0.6 mol/LL NaCl aqueous solution was less than 15% within 1 min when the equilibrium-
swollen hydrogels at room temperature was transferred into the aqueous medium at 45°C and the deswelling
equilibrium was achieved within 4 min. The porous structure of the PNIPAAm hydrogels may be caused by the
micoparticles formed by coil-to-globule transition of sodium alginate chains in the NaCl solution.

Keywords Poly N-isopropylamide  Sodium alginate Temperature-sensitive hydrogel Fast response Porous
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