£38
202 % 6 H

moa T ¥ #® No 3

ACTA POLYMERICA SINICA Jun., 2002

e Rz B0 R B TR (V- R E T R B ) KBRS
.5l CaCO, ARILMBEF & RERDHEHR’

Age I

Pkl

(HEXEHBRBRZSTEFRRE L IR/ THTH JEx  100084)

W OE LIARRENK CaCO, BF NN, & R T tRIE Wi K Y iR Bt B (V-7 7 5 46 BRI ) (PNIPA) 7K BE
B KR R B SRR A E SRR BEARERRABRRKAILTRRES BN FHAE
B,k B A R e s, R AR W R L 7E 10 min AR K E A X 0% . LB T TEREN
OCTERAEHBERFTHFRRE T KEROE KR, & RPH QWK ¥ L0 8RR R# K&
HES FHERSKKEEERML, KRR AR SRRk

XA NRASHBBRE, FLRESH, REWMN, ¥, KEK

WREKERR -FEKET> FXERN
% EHRESRASRRENRDERFNRE,
pH. B FRE X . BEMEE%) HEdaF&
BG4 B Bl 005 45 Sk w1 L #1500 T . S K B
B LR A EHEAMEHBRR YR IEE
o EHBBSTEA Ea AR kY
—Fh SR IR B BB K B L AE R B (M- R
FWRFEFH B ) (PNIPA) KRB B T 2 mH
ARBERN.

TR K B B 1) W O B SRR PR R RE Y IR
EESPZ—, BELTHBERKEREAFHR
B4 W S 3 % . Tanaka FHOBTFE T4F R0, K BB
12 Bk o, i 4 14 B - 5 B R R B ] 5 K BRI Y R T
R8I FHBER, B roc R/D, Hp ¢ KB
BBk RO 4 AR IE 85 ), R A K BRI ARTER
+F, D RKEERN R SRR . 3 SRR
m=, DE ¥ 107~10"° emfs'®  HM,HE
77 1Ay 1A K o T A R R B A B
0, R B R 2 mm (¥ PNIPA K B 24 40 7
RN AR T ER T — XK N E A T
WK SR 45 7K 74, X A KRR T SR A K B Y
MAHE . ARBEEKERENEENTECH
— BRI ET"  Hirasa KR HEHEAHAR
Hil#& T BREAARERNNERELBERK
BB , B K B e B ) R R 3R 32§ RO JE] R 4R PR 3

B MR K . Yoshida S5 it B i AR5 E
BT H B 45 i PNIPA K8, UK BB LA R
ﬁﬂ&ﬂ%ﬁ$,ﬁﬁﬂ{ﬁﬁ$ﬂ}ﬁﬁﬁm . Hoffman
ZUEREAREE BRI G A 7 LK PNIPA
KEER HEMAEREAEEEARBERETH
WRELS B T HA B W N EREK PNIPA K
BRI ; Gotoh 25 JUI ) FB 8 VL AR 43 B £ AR AT R K
BT EILKEERE" B ERRE R AE
FORZE PNIPA WHIFETRELD L HTRE B E
MEILAEMAEHKEE.

EADFGEF , RATLL CaCO, HARFLIA , i 1T 3
AARERN CaCO, BT, EZRTERT AR
FLA A £5,25 WE 1 3R S 4 PNIPA K BRI . 4 & BLRY
FLARE5#9AY PNIPA K EBR HEAT T AR B HME,
HELEWR T KERKIA¥ETR.

1 B

1.1 ER5R#A

N-RHEERSRE(NIPA), B#, A%-ED
B VIVBEBERNELE; N, VNEFENNE
HELRE (BIS) b4, 2B E S ;o ol B &%
(APS), A hrdli , &8 TAKEL &;CCO,, b T
B Ry A PR A, S YR 800 ~ 2500 H .
1.2 PNIPA KEREH & B

# 0.02 mol B4k NIPA F 4 x 10™* mol 228k 7|

* 2001-07-12 7§ ,2001-09-28 IR HE AR R ERSWEITE (B £ S 59925309); » BREKEA



3m RS RERNGREER(N-RRERASSE) KSR . 355

BIS % F 15 mL X8 FK . In A V3R 42 % 800
~2500 B ) CaCO, BT, 78 N, &M T UL
BH 20 min. f0A 0.02 g 51 & 78] APS, 84838 N,
10 min. B HOA 40 pL R 7 WP R Z — i 465
B FRRNREMASHERMYBARESD,
EHAE RN AEHTEL R KERN
REE T 40CKE T, FRERYSERHERR
HOHEBFAER BERRMBE BEKE
KERHATTAMRL~3 om BB A, BAKE
H0.l mo/L HEMBRD, EHERLBRER,
HZ% PNIPA KEK P CaCO, B FHRELEMN
PNIPA KB PR A %S BHEE FKERR
EEZAKNBENE B % M BURHE PNIPA KB .
HEEETOCTEEFKIPERXY RS, 60C
HETHREEHEREA.

1.3 Wik

1.3.1 B8 (SEM) ME 3k B R K P
FEROKBERRE S LD, FI B IE XK B F T )
KEBRABRPER, BHEARETERILF T#
Bk MERTREEN/MNESZRAERESE,HA
ST S-450 HM BB 20 kV INEBETWE .
1.3.2 KEESKESEHME HaEE

BAIEEBRE BB — MR E R KR, — E R
(] J5 B PR, K BRI & 7K B 4 3R SO Bt
KERMBKERNKEREERNFIL.

Fig. 1 SEM micrographs of PNIPA hydrogels
The concentration of CaC0; in the reactant: (a) 0; (b) 0.2 mol/L; (c} 0.6 mol/L; (d) 1.0 mol/L.

The size of CaC(Qy is 1000 mesh.
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Fig. 2 SEM micrographs of PNIPA hydrogels
The size of CaC0y{a} 2500 mesh; (b) 800 mesh
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Fig. 3
conventional PNIPA hydrogels at 40°C from the equilibrium
swelling condition at 20°C in pure water

Gel dimension: 12 mm diameter, 2 mm thickness
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Fig. 4 Effect of thickness on deswelling rate of macroporous
PNIPA hydrogels

Gel dimension: 12 mm diameter
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Fig. 5 Reswelling kinetics of macroporous and conventional
PNIPA hydrogels at 20°C in pure water after equilibrium at
40C

Swollen gel dimension: 12 mm diameter, 2 mm thickness
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Fig. 6 Reswelling kinetics of macroporous and econventional
PNIPA dried gels at 20C in pure water
Swollen gel dimension: 12 mm diameter, 2 mm thickness
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FAST RESPONSIVE THERMOSENSITIVE
POLY( N- ISOPROPYLACRYLAMIDE) HYDROGELS
T . SYNTHESIS, CHARACTERIZATION AND KINETIC BEHAVIOR

LIU Xiachua, WANG Xiaogong, LIU Deshan
( Department of Chemical Engineering and School of Material Sciener and Engincering, Tsinghua University , Beijing  100084)

Abstract Fast responsive thermosensitive PNIPA hydrogels were synthesized by using different meshes of CaCO,

particles as pore-foaming agent. From the observation by a scanning electron microscope, it was found that these

gels consisted of a porous structure. The gels possess pores in the size range 10 ~ 100 pm. Such porous hydrogels

swelled or shrank much faster in response to the change of temperature than conventional hydrogels. More than %0 %

of water could be expelled from the porous hydrogels within 10 min when the temperature of the hydrogels was raised

to 40°C . The reswelling curve of the xeogel was compared with the reswelling curve of the hydrogel shrunk 1o

equilibrium state at 40°C, which showed a significant difference and an inflexion was found in the former. In

comparing with the shrinking-rate, the swelling-rate of the porous hydrogels is relatively slower.
Key words N-isopropylacrylamide, Porous structure, Fast responsive, Dynamic behavior, Hydrogel



