556 1] (= S S No.6
2010 46 H ACTA POLYMERICA SINICA Jun., 2010
B AR

WETHRAN-RRAERGEBRRLRYRERAH &
Fu% x X KRE”

(BIJT R

B o TALA ORI IRER D TR A M E AR E K 300071)

B OF RN N-S7 78 DN I I - P M R R B I AT Ak 9 D7 35 1 T 35 A9 18-7-6 DI REE AT
PNIPAM f{BE . L0 R RE 1% 55 T BOUE I 2R T 187 -6 JEPH 95 | A BN RUEERE . ot 5 R BOEE I AT A AR
G (R AP, (EUR ARG AR E phy M A 30°C 4R B 42°C , I LI IR JEE e RO . 5 A P2 ) 1 108 R 1) 2%
1 T OB (AR B Na * e FE B ITIRTUE/)N , (EL B Ph” e fE B0 0S8 IR A STl 14 . 42 Tl 128 3 B AN/
(6T Na ™ e i X SO RE FRREAR S IR AR/ (LI B PO ViR JEE R ISR ORI AR W) S 48K, /s SR A A 5 T

R
SR ORI, ETHUR, R, 6

MRS R FLARAE L H AR B LA ok 2 8] 14
SR KRR T A L R B N- T
FE AR I ( PNIPAM) {6t e S F 9% e 22 B — T
TOBRIE . 7 LTS 336 ol AV I Ak T v B ¥ i 4 4
A5 JER P 3 — o U B A2 R e, & LR
A RRUARA S AL . B 1 XL R, 2853 2 11
[ PNIPAM {8 i ] b pH'™>*' ) iz
I L o 7 . 3 S U RE A BHE 43 8BS 2GR
B IR B 2 A E T .

TR R A RS TS T K. BEE Tl
R R RAR A K B B A ER P
i A R AR AR, T 5 A M. St
BEYS I R S8 AR5 N R G R A R 5 04
FEEH. i FHEXT AL RGN REE AL
B fit FRE MRS 7 10 8 B Oy P W 2 4 R S 4
LA v 3 907 /0N I LR S 1 T B AR

FRATRG Bl 28 T B3 HI A ELAT ) A RS
PEOIOEERE' ", JFe LA Sy 54 B TR 2 245 SR A
JRE A AR AR IR A, Dy i ) 28 1 T T ) ) 2 A SR
P17 P IRVAE A S T B 4 T B A B T
s R, AT E Sl T —Fhay ey Juskim
THUBEIL.

AR IR R e LA I 18-5-6 4 R Y
TBURIETT. LR B o BURSE T R H B T
R EVOAHRLHRIE. 1993 4F Irie 215 53R

T T IR (V-5 TN V9 0 T g -co-4 " - TR 4 T 25 2 O
18-7-6) (P ( NIPAM-co-AABC) ) fig 3%E #5 ¥ L il
K™ 76 K™ AEAE T 2 5 W 1 i A o 0 i foe ek 2
(LCST) AT 4 5 7. 4°C ™. Yamaguchi 1551 20 % 1t
IR YR B LR A FLEE | 3 a5 ) Ba®
e HE ST JEALIT IR A S T B A AR A
ST R IR o A s et A s e A
JESCHR IS ) P(NIPAM-co-AABC) (1% B i 1y 14 -
ANERRE. BEAb, X TAERBEA 2k R Y i 1
i o7 P AR SCR FH BT 09 6 BGE 1R A il P (NIPAM-
co-AABC) THBERE , #1025 R R W, 3 P R 6 e L
A AR BB e o
1 FERERMFKF

N-55T9 5 TN 0 Tt e ( NIPAM) (N, N'-3IF7. 5
SR MR (BIS) (1-23-(3-— H R RN 58 )
Mt — e ER R £k (EDC) T [ Acros. 4'-28 JE 48
JF 18-5E-6 (ABC) M+ ke i i 4 (SDS) Il H
Aldrich. 3T BREH (KPS) (MR (AA) F1H A 12
I B K HAL 2F 5 4 & 28 7] NIPAM 7£1E &
ot/ TR b T 46 . AA 28080 848,
2 ERRMERK

P(NIPAM-co-AA ) RIS BYA I 2Br 1. 426 ¢
NIPAM.0. 043 g BIS.0.102 g AA L) J% 0.029 ¢
SDS % T 100 mL 7K v, 38 Z( Bk A in#45) 70°C.
1 h J5MA 5.0 mL0.060 mol/L KPS 5| k&4 . X

# 2009-11-16 Yitfi ,2009-12-18 & f s BHE & E B BHE G 1E H (54275 2007DFAS0760) | [F 5K H SRR 3 4 (H 475 20974050 ) KA H
FtE L S I ER T H (345 20070055079 ) WBITH ; s+ iR R A , E-mail : yongjunzhang@ nankai. edu. cn

793



794 oo T

2y e 2010 4F

NAE T0CH AL N AT S b AKgEdT 1.
P(NIPAM-co-AABC) f&E I BY-S 1%, 5 0. 108
g ABC H10. 242 g EDC % F 45 mL /K, B im 5
mL P(NIPAM-co-AA) BRI AR, [ 4 h. 724
HERTalifh 2 K.
3 RIE
TE Brookhaven 90Plus J k&AL I H3h 255
BRI BE I I AR T 27248 R, BN A
90°. £I 4163 i Bio-Rad FTS-6000 £1 7MY {3l
E. LR % A Varian UNITY -plus 400 4% f54E

PRI RE . 757 A A OK.
4 itig

BUA I SRR 1B 2% F RS R A I ik 5 1
JEIRY) P (NIPAM-co-AABC) S FLoK 5 Ji A1 o 5
JBE. AR T — Z AN IR B 5 iU 2. B 5B R R
(N-57: 7 5 T 6 15t g -co- P 05 TR ) (P ( NIPAM-co-
AA) ) BRI , SRR 7E EDC HEAL N REZEIF 18- -6
PER GAREME L. B B IR e o 5 B 2 s a1
I

H2 H2
H,C=CH H,C=CH sfctcnf—ctcntr
=0 C=0 BIS, SDS o {o
T T R )
NH OH NH OH
)
CH CH
/N /N
Hi¢ CH, HC CH,
H, H,
oL A
2 2
¢ —CH . —ClH*]—* =0 c=0
C=0 $=o EDC TI\IH HN
i OH ABC CH
n ¢ on
N 3 3 O/\[
Hi¢  CH,

Scheme 1 Synthesis of P( NIPAM-co-AABC) microgels by modification of P( NIPAM-
co-AA) microgels with 4’-aminobenzol8-crown-6 (ABC) under EDC catalysis
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Fig. 1 FTIR spectra of P( NIPAM-co-AA) (dash line)
and P(NIPAM-co-AABC) microgels ( solid line)
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Fig. 2 Hydrodynamic radii (R}, ) of P( NIPAM-co-AA)

(O) and P ( NIPAM-co-AABC) ( O) microgels as a

function of temperature
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Fig. 3 Hydrodynamic radii of P ( NIPAM-co-AABC)
microgels in the presence of Pb(NO;) ([J) or NaCl (O)
T=37C; pH=3.5
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Fig. 4  Hydrodynamic radii of P ( NIPAM-co-AABC)
microgels in the presence of Ph(NO;) ([J) or NaCl (O)
1=0.03 mol/L; T=37C; pH=3.5
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SYNTHESIS OF N-ISOPROYLACRYLAMIDE
COPOLYMER MICROGELS SENSITIVE TO LEAD IONS

LUO Qiaofang, GUAN Ying, ZHANG Yongjun

(Key Laboratory of Functional Polymer Materials, Ministry of Education, Institute of Polymer Chemistry,
College of Chemistry, Nankai University, Tianjin 300071 )

Abstract  Poly( N-isopropylacrylamide) microgel with functional benzo-18-crown-6 group was synthesized by
modifying a parent poly ( N-isopropylacrylamide-co-acrylic acid) microgel with 4'-aminobenzol8-crown-6 under
EDC catalysis. The introduction of the functional groups was confirmed by IR and NMR. The resultant microgel
is still thermosensitive , but the volume phase transition temperature shifts from 30°C to 42°C. The swelling
degree of the microgels increases too, indicating the 4’-acrylamidobenzo-18-crown-6 monomer acts as an
hydrophilic one. The effects of Na* and Pb’" on the microgel size were studied by dynamic light scattering.
When ionic strength is not controlled , the microgel size decreases with increasing [ NaCl] , but first decreases
followed by increasing with increasing [ Pb(NO, ), ]. When ionic strength is kept constant,increasing [ Na* |
has little effect on microgel size. In contrast , microgel size expands significantly with increasing [ Pb** ]. In this
case , the effect of ionic strength was avoided. Because of its high affinity to 18-crown-6, the binding of Pb**
with crown ether further increases its hydrophilicity, so the microgels swell to a larger extent. However the
binding constant between Na® and 18-crown-6 is small, therefore it induces little swelling of the microgel
particles. The light scattering results also show a narrow size distribution of the microgels. The monodisperse,
lead-sensitive microgel may find application for the fabrication of new lead sensors.
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