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Fig. 1 Schematic illustration of the idea for the preparation of

nonspherical polymer particles by suspension polymerization
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Fig. 2 Molecular structure of SMAA with different degrees of
ionization and the association structure of SMAA molecules by

zipper mechanism in solution at pH =6. 5
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Fig. 3 FTIR spectrum of SMAA with different ionization
degrees ( different pH values)
a) Low ionization degrees (0, pH = 3.5); b) Medium

ionization degrees (50% , pH = 6.5); c) High ionization

degrees (100% , pH =12.5)
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Fig. 4 Optical images of PS particles formed by suspension polymerization of St in the presence of SMAA with different degrees of ionization

(a) 0, (b) 50% and (c) 100%

Other reaction conditions; a) St 15.0 g, SMAA 0.15 g, BPO 200 mg, H,029.85 g; b) and ¢) St20.0 g, SMAA 0.1 g, BPO 200 mg,

H,0 29.9 g, rotation speed 400 r/min and reaction temperature 85 °C
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Fig. 5 Optical images of PS particles formed by suspension polymerization of St in the presence of SMAA with varying ratio of St to water
(different amount of water added) : (a) 3.0:5.0, (b) 3.0:4.0 and (c) 3.0:3.5
Other reaction conditions; St 15.0 g, SMAA 0.1 g, BPO 150 mg, rotation speed 500 r/min at 85 °C
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Fig. 6 Optical images of PS particles formed by suspension polymerization in the presence of SMAA polymeric surfactant at low St

concentration with different rotation speeds: (a) 200 r/min, (b) 300 r/min and (c¢) 400 r/min
Other reaction condition; St 10.0 g, SMAA 0.05 g, BPO 100 mg, H,0 19.95 g at 85 C
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Fig. 7 Optical images of PS particles formed by suspension polymerization of St in the presence of SMAA at high monomer concentration with
different rotation speeds: (a) 550 r/min, (b) 570 r/min and (c¢) 620 r/min
Other reaction condition; St 15.0 g, SMAA polymeric surfactant solution 0. 1 g, BPO 150 mg, H,0 17.4 g at 80 °C. Scale bar in (c¢) inset
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Fig. 8 Schematic illustration of the formation of spindle polymer particles in suspension polymerization system
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PREPARATION OF MACRO-SCALE SPINDLE POLYSTYRENE
PARTICLES BY SUSPENSION POLYMERIZATION AND
THEIR FORMATION MECHANISM

Dong Chen' **, Yu-hong Ma®*, Yan Shi''’, Wan-tai Yang" >’

(" State Key Laboratory of Chemical Resource Engineering , > Key Laboratory of Carbon Fiber and Functional Polymers Ministry of Education

* College of Materials Science and Engineering , Beijing University of Chemical Technology, Beijing 100029 )

Abstract Poly( styrene-ali-maleic anhydride) (SMA) was prepared by solution polymerization of styrene ( St)
and (MAH).SMA was saponified with KOH to get SMAA ,and the resulting SMAA then served as polymeric
surfactant for the suspension polymerization of St. The influence of ionization degree of SMAA rotation speed
and weight ratio of St to water on the size and morphology of the obtained PS particles has been studied in
detail by optical microscopy and SEM. When ionization degree of the SMAA was 50% ,the SMAA was partially
saponified product containing both carboxylic acid and carboxylate groups. By using this SMAA as polymeric
surfactant, spindle PS particles were prepared at high ratios of St to water(3.0:3.5 ~3.0:4.5) and medium
rotation speeds. At optimum reaction conditions, the average size of the particles was 6.8 mm in length,1. 4
mm in width,0. 5 mm in thickness and the ratio of length to width was 5. 0. With increasing rotation speed , the
size of the particles decreased gradually and the ratio of length to width became higher. Based on these
experiment results,the formation mechanism of the PS nonspherical particles by suspension polymerization in
the presence of SMAA was preliminarily proposed.

Keywords Poly ( styrene-alt-maleic anhydride) , Polymeric surfactant, Suspension polymerization, Spindle

polymer particles



