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Preparation of Core-Shell Polystyrene/Polyanilne Cam posite Par ticles
and Their M orphological Control

Xu Gan

(Deparment of L ife Science and Chemical Engineering, Huaiyin Institute of Technology, Huaian 223003, China)

Abstract: In a chamical oxidative seeded polymerization systan of aniline using the polystyrene seed parti-
clespretreated by enulsifier or modified by copolymerizingwith acrylic acid, colloidally stable core-shell
polystyrene/polyaniline camposite particleswere prepared For the influences on the structure and mor-
phology of the composite particles, the factors including kinds and anount of the enulsifier, weight ratio
of aniline and polystyrene seed, and the surface modification of the seed particleswere discussed The
size and momphology for the resulting polystyrene/polyaniline camposite particleswere analyzed by means
of transnission electron microscopy, dynamic light scatteringmethod and infrared absomption gpectrum It
was proved that the core-shell polystyrene/polyaniline composite particleswith perfect shell and even sur-
face can be obtained aspretreating the seed particles using tveen - 40 and adopting a lover weight ratio of
aniline and seed particles, or modifying surface of the polystyrene particles by means of copolymerization
of styrene and a little anount of acrylic acid

Key words polyaniline, conductive polymer, camposite particle, core-shell, chemical oxidative polymer-
ization
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1.2
1 , 1 PS P(S-AA)
70 Tablel Preparation of PSand P(S- AA) seed particles
(PS) ( pSL PSL P PS3  P(S-AA)
St 217 10 20 9 09
P PS3), , AA Q 50
( - ) [P(S-AA) ] NaHCO3 0 466
1.3 DS 0 065 0 005
' KPS 0 217 0 23 0 132
1.28 g PVP 28
, 100 mL, 1.5¢9 - 40, ABN 20
2h, pH 0.7, , 160
124 150 20
1 h, 1.33gAPS 10 mL,
0.5 1h, 5h, 18h (APS/AN =0.53),
/ (PS/PAN) 2mol/L 2
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Fig.1 TEM micrographs of PS1 (a), PS2 (b), PS3 (¢) and P(S-AA) (d) seed particles
An , 2 PS/PAN a)
2 Table2 Influence of pretreatment with enulsifier on colloidal stability of

PS/PAN cam posite par ticles

DS - 40
CPSI0 CP0 CPT10 CPT15
AN/PS (mL /g) Q 47 Q47 Q 47 Q 47
\ : - 40 DS (g 10 20 -
DS 1.5¢g - 40, -40 (9 - - 10 15
, : a) 1289 PSL 08g APS
, - 40
. 3 / (An/PS) ,
PS/PAN . An/PS 0.16
mL/g DS, ., An/PS , - 40
: . An/PS : , -
40, .
3 PSL PS/PAN &

Table3 Colloidal stability of PS/PAn com posite particles prepared by ushg PS1 sed particles pretreated with different enulsifiers

CPS101 CPT151 CPT152 CPT153 CPT154 CPT201
An/PS (mL /g) 0 16 0 47 Q0 60 0 63 0 80 Q0 80
APS (g Q0 25 08 08 10 10 10
DS (g) 10 - - -
- 40 - 15 15 15 15 20
570 979 1177
a PsL 128¢g
2.2
2 PSL CPSI01  CPT151 : ,
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Fig.2 Diameter distribution of CPS101 (a) and CPT151 (b) measured by DLS
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Fig.3 TEM micrographs of PS/PAn composite particles prepared by using PS1 as seed particles, which were pretreated by SDS
of 1.0 g at An/PS = 0.16 mL/g (a) and Tween—40 of 1.5 g at An/PS = 0.47 mL/g (b)
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5 P PS3 Fig4 FTIR spectra of PS1 and PS/PAn composite particles (CPS101)
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Fig.5 TEM micrographs of PS/PAn composite particles prepared by using seed particles of PS2 (a) , PS3 (b) pretreated with Tween—40
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of 1.5 g at An/PS = 0.8 mL/g, and PSA (c) pretreated with Tween—40 of 1.0 g at An/PS = 0.47 mL/g
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