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L) &P (ethanol ,ET) , At 5t AL AL K 40 1k 27 it
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N TR ARG RITE A A =P BN =
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g AIBN( &% & 3 wt% ) IR ¥ 5], T B i 28 15 57
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Tl Bk 1) 1 D0 A EE T AR B R B A K i
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— A i A A B B3 HRY S I SRR L TR
FRATTHHED , A% 52 56 >R FH B0 20 1R 45 49 7K 4
B RR S E 0 T7 15 , o T H e A s T B 254, T
DA B 87 A J3t-7K 4 4 B 2 1 ok AR ) 2R AL, B
SR BUAE B 1 UL @ KGR AR, R T 5K ) A
A v UG VA TR BT R e IR 28 3R R e A
Jru L R K A SRR B 43 A 5 K
P AE /NI A RE 8 20 A R A% B/ HL B TAY 5 Bk
PS Uk 9 Ji PR Pl B RV L A T A
Jo A B P i . B0 B 0 BOR S A EE, K
IR REAE 1 K R A 0 A i a5 LA B AT, [l
PR 2R A B4 i TS RE 8 389 23 HCA B A 9 A, D Ut
REAE I R EAT 7 HOR & W BE K LI A o 25
R TEA AR Z b, BT i 44 0 521K PS fROR TR 223K 77
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Fig. 1 SEM images of PS particles with 2 wt% crosslinking agent obtained from dispersion polymerization under hydrothermal process using
PVA-1788 as stabilizer at 80°C with different ethanol/water ratios; (a) 70/30, (b) 50/50, (c¢) 30/70 and (d) 10/90 ( Particle
diameters: (a) 1100 nm, (b) 900 nm, (c¢) 230 nm and (d) 160 nm)
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Fig. 2 SEM images of PS particles with different stabilizers: (a) PVA-1788 1 wt% and (b) PVA-0486 1 wt%
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Fig. 3 SEM images of PS particles with different concentrations of PVA-1788: (a) 0% , (b)1% and (¢)2%
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Fig. 4 SEM images of PS particles with different concentrations of PVA-0486: (a) 0.5% ,(b) 1% and (c¢) 2%
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Fig. 5 SEM images of PS particles with different organic phase contents: (a) 0.25 mL, (b) 0.75 mL, (¢) 1.5 mL, (d) 2.25 mL, (e)

3mL, (f) 4.5 mL, (g) 6 mL, (h) 7.5 mL and (i) 9 mL

Fig. 6 SEM images of PS particles with different concentrations of initiator; (a) 3 wi% , (b) 4 wt% , (¢) 5 wt% and (d) 6 wi%
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TSI A WA R . X Ul W AR I Bt BE T 1A &R
P4 T g I B A ) R AR A R

R

ARICLIHE LI I B Wk, LBERUK A 53 #A
Jit 38 A 7R HOR A P T A K PO B X Ly
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TSR WA K. K0 ORI PAL BEAH 4G 5 2E 47
R G WK ) 2, NLBERS T R T BUR &
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PREPARATION OF MONODISPERSE CROSS-LINKED POLYSTYRENE
MICROSPHERES BY COMBINING DISPERSION
POLYMERIZATION WITH HYDROTHERMAL PROCESS

Xian Wan, Jun Xu, Bao-hua Guo, Xu-ming Xie

(Advanced Materials Laboratory, Department of Chemical Engineering, Tsinghua University, Beijing 100084 )

Abstract Cross-linked monodisperse polystyrene microspheres were synthesized using one-step method by
combining dispersion polymerization with hydrothermal process using styrene as monomer, AIBN as initiator,
PVA as stabilizer and ethanol and deionized water as solvent in this paper. The cross-linked monodisperse
polystyrene microspheres could be prepared in a large alcohol-water range, even if the crosslinking agent was
up to 2 wt% . We focused on the system that the ethanol/water ratio of solvent was fixed at 50/50 ,to study the
effects of stabilizer type and content,organic phase content,initiator concentration and autoclave fill volume on
the morphology of the microspheres and size distribution. It was found that the microspheres showed
coalescence with decreasing the molecular weight and increasing content of stabilizer. Even without any
stabilizers the monodisperse crosslinked PS microspheres could still be prepared when high content crosslink
agent was used. The microspheres showed polydispersity gradually with the organic phase increasing. The
content of the initiator and the fill volume in the autoclave have little effect on the morphology of the
microspheres. And the cause and mechanism of the one-step preparation method of monodisperse crosslinked
polystyrene microspheres were also discussed.

Keywords Dispersion polymerization, Hydrothermal process, Monodisperse, PS microspheres



