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Fig. 1 Variatton of polymer particle size distribution with the
addition of emulsion polymerization constituent ( EPC) at the
initial stage (a}, mid stage (b) and late stage (c¢) of St

suspension polymerization
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Tahle 1 Average particle size and particle size distribution indexes of polymer particles prepared by St-MMA SECP with the addition of EPC at the

different stage of St SP

Addition 0.04 ~ 20 pm 20 ~ 2000 gm
Polymn Sampling
time of . . Volume Volume
method time Mean 5.D Variance Mean 5.D Variance
EPC fraction{ % } fraction{ % )
Sp Before - - - - 100 80.6 1.36 1.67
SECP After 100 1.56 1.73 3.01 - - - - -
Initial stage SECP 1.5h 87 1.87 1.94 3.79 13 101.2 3.52 8.54
SECP 3.0h 1 6.95 3.56 11.31 89 178.2 2.12 9.65
SP Before - - - - 100 153.7 1.32 1.63
SECP After 10 0.41 1.42 2.05 90 161.2 ) 1.39 1.72
Mid stage SECP 1h 7 1.24 2.36 6.32 93 175.3 1.38 1.68
SECP 2h - - - - 100 180.6 1.40 1.75
SP Before - - - - 100 - 2236 1.39 1.75
SECP After 1 0.39 1.25 1.86 89 229.6 1.42 1.79
Late stage SECP 0.5h 10 0.82 2.45 5.63 89 236.4 1.48 1.95
SECP lh 10 15.2 4.23 6.53 % 238.2 1.40 1.75

* SP: Suspension polymerization; SECP: Suspension-emulsion combined polymerization

Fig. 2 Typical morphology of polymer particles prepared by SECP adding EPC at the mid stage of 5t SP
a) PS particles; b) Final product of SECP, whole particle; ¢} Sectioned particle; d) Surface of particle
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Fig. 3 Morphology of polymer composite particle after

trichloromethane extraction
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Fig. 4 Morphology of polymer particle prepared by SECP adding of
EPC at the initial stage of St SP
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Fig. 5 Morphology of polymer particle prepared by SECP adding of
EPC at the late stage of St SP
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Fig. 6 Particle formation mechanism of SECP
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Fig. 7 Variation of viscosity of dispersed phase with

conversion in St SP
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PARTICLE FEATURES AND FORMATION MECHANISM OF POLYSTYRENE-
POLY(METHYL METHACRYLATE) COMPOSITE PARTICLES PREPARED BY
SUSPENSION-EMULSION COMBINED POLYMERIZATION

ZHANG Zhengian, BAO Yongzhong, HUANG Zhiming, WENG Zhixue
( State Key Laboratory of Polymer Reaction Engineering, Zhejiong University , Hangzhou 310027)

Abstract Suspension-emulsion combined polymerization( SECP) process, in which methyl methacrylate (MMA )
emulsion polymerization constituents (EPC) were drop-wisely added to styrene{ St} suspension polymerization ( SP)
system at different stages of St suspension polymerization, was applied to prepare polystyrene/poly ( methyl
methacrylate) { PS/PMMA ) composite particles. The particle features of the resulting polymer particles and the
particle formation mechanism of SECP were studied.li was found that PMMA latex particles gradually coagulated
with PS particles after the addition of EPC at the mid stage of St suspension polymerization,and core-shell structure
PS/PMMA composite particles with greater size were finally formed. SUMMA copolymer particles composed of
primary particles and imperfect core-shell structure PS/PMMA composite particles were obtained by adding EPC at
the initial and late stages of St SP, respectively. According to the particle formation mechanism of St suspension
polymerization and the variations of particle features of PS/PMMA composite particles, a particle formation
mechanism of St-MMA SECP was proposed.

Key words  Suspension-emulsion combined polymerization, Styrene, Methyl methacrylate, Particle size and

particle size distribution, Morphology, Particle formation mechanism



