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Fig. 1 Schematic preparation of ordered hydrogel based on
polystyrene colloidal crystals

3 RUREZEBRERNLN L RERT

BARARGTREBORERIEHES SRS
RBE . EREER A STANER 8T Perkin-
Elmer 2000 FT-IR £1 5h 680 #17 R E , B R AR

*2001-06-25 HCAR 2001 07- 2 B RGERARBFESHHT B (X4 S 20023003) PR EAER > THEPLUFELTHRA;

* ERERA



562 &

&4 F

= i# 2001 &

BN 1) 0 e 3 BE T iR 4k 38 3K 2 4 e 4K B 9 £ 41
.

4 MAWEZERERNLN R HRE

BREHNERRIERKE ERABE.E
HMBHTHEEN -ENHERA. T2RL
FBE A% B R K S, TR PR T 1L 8 ) K BE BB L O
PSR EE @, A RN A AT L,
SHBRL .G EFFFRBA. X R Brugg B
B EHTEENARFE, X SHERWEENE
FE R —E8 BB MRE YA TR (B
ARAFE) AR TREANM N, N-"REFEK
B, W T Y AR AR, MBS T e
R hut, BATFI TSNS AT T RAT
44

BoCAn it

L L 1 L I 1 L
2000 1800 1600 1400 1200 1000 800
v {emh)

Fig. 2 FT-IR spectra of the samples after modified at 40°C
for varied days

a} Unmodified polystyrens; b) 1; ¢) 2; d) 3; e} 4; ) 5;
g)10

HAEET KAEE—F M 40°C, Bk
X =R B, BT AR I 2 BTR REE a
2 BRACAL B, KWK B RIE N . 2 55 b e g
L MRS T 5 R B SEEKER, BREH,
BRAGE, AL P EEREELNREZSE
B b~ A RIRTF I, MR A BB
BRZBB R Y5 A R R, 2t 10
KRB BAMER g BUKBERE R EY, Bk
ZhR2Hb. FEiEE P, &£ T 1601.1493 H
1452 om™' KIS M SRR R IR B O AR AE B, B
ALAE FIRE 2B 0 R K, MOHs i 26 30 38 o e fE vl
DRSS B EE BT R T B
MR (—SO,H) , 72 % B o 859 57 % B0 R B o 3% 45

670.1069,1175,1222 1284 1 1322 em ' . fR B K
[11],1128 em™"' B P51 0 0 ¥ S (—S0,—) &
H X W E B R B EE K, B R R A BRBE B X
B A e 12 4 B 8 3 A, 1 BA B R — B R R
EZEINBER TR . 7E 900 ~ 600 cm™" [X [A] 59 0% i
BS5ERHBMAMEA X M THM a, 7 750 A
700 cm AEEIMXTNERWERMA, X 5REZ
HREHR -BW BRSSP ,833 e TR
Wi 5 R SR A 7 6 2R 6 £ B A 59 R AIE 1R i,
BAESTERAR 2B, Rl - HRE,
BRI LR & R e (6 ad B RO
EIMER, M 4 XI5, 7E 847 .887 em™ ' 4k
B, 3 H R MEA 1069.1284 F1 1322 em ™' 4b
FIRY G P e R WA e i B, i PO B 4R I E A X
HLAR B4 o) o iR 2 A 40 47 B BB B B B BRAR R
A5 BB M E S, 7 1700 e L EFE
RHOME, B R, M R RS

1128

pTOA® M b

e, AN
7000 1800 1600 1400 1200 1000 B0 600
v(cm'!)

Fig. 3 FT-IR spectra of the samples after modified at varied

temperatures { C} for 30 min
a) Unmodified polystyrene; b) 40; ¢) 50; d} 60: e} 70;
1) 80; g) 100
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ANALYSIS OF FT-IR SPECTRA OF THE SULFONATED POLYSTYRENE
COLLOIDAL CRYSTALS

LI Dan'*, YAN Weidong’ , YANG Zhenzhong', ZHANG Jianming'
(' State Key Loboratory of Polymer Physies and Chemistry, Center for Molecular Science , Institute of Chemistry ,
The Chinese Academy of Sciences, Bejjing  100080)
(® Institute of Polymer Science and Engineering , School of Chemical Engineering, Hebei University of Technology , Tianjin - 300130)
(* Department of Petrochemical Enginecring . Daging Petroleum Institute, Anda 151400}

Abstract Monodispersed polystyrene latexes (100 ~ 500 nm) were prepared using seed emulsion polymerization.
Hard and ordered polystyrene colloidal crystals were obtained by ambient drying the monodispersed polystyrene
dispersions . Polystyrene colloidal crystals were chemically modified by controlled sulfonation with sulfuric acid to
derive a novel macro-ordered hydrogels including ordered hydrogels and core/shell hydrogels, in which sulfuric acid
and sulfone groups are responsible for the hydrophilic and crosslinking performances, respectively. The chemical
structure and morphologies of the hydrogels were characterized by FT-IR . Tt is shown that at a given concentration of
sulfuric acid, the structural features of the samples are conirolled by sulfonation time and temperature. The
modification starts from the outer layer of polystyrene spheres of the colloidal crystals and increases both in reaction
rate and sulfone group amount with temperature . A preliminary mechanism of the sulfonation process to prepare the
ordered structures was proposed .
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