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[lustration of the preparation process of plum-like and walnut-like SCPS microspheres
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Fig.2 SEM images of polymer microspheres obtained from each step in the preparation process of SCPS seed microspheres:
non-crosslinked PS microspheres prepared by dispersion polymerization(a), CPS microspheres prepared by seed emulsion polymeri-
zation(b), and SCPS microspheres obtained after the CPS microspheres were sulfonated in concentrated sulfuric acid (c)
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Fig.3 SEM images of polymer microspheres obtained from
y-ray irradiation induced seed polymerization in the present of
CPS seed microspheres(a) and SCPS seed microspheres (b)
(The swelling monomer: styrene; the weight ratio of seed to
monomer: 1:1; the swelling temperature: room temperature)
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Fig.4 Optical observation of the aqueous mixture containing SCPS seed microspheres and St monomer after being reserved for
5 min (a) and 50 min (b). (The DVB content and sulfonation time for SCPS seed microspheres are 2% and 10 h, respectively)
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Fig.5 SEM images of SCPS seed microspheres (a), SCPS seed microspheres swollen by St in water for 15 h (b),
and then irradiated by y-rays (c)
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Fig.6 SEM images of polymer microspheres with grooved surface obtained from SCSP microspheres with different weight fraction
DVB: (a) 0.5%, (b) 1%, (c) 2.0%, and (d) 3.0% (The sulfonated time of all the SCPS seed microspheres was 10 h. Then the SCPS
seeds were swollen by St in water for 15 h at room temperature)
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Fig.7 SEM images of polymer microspheres with grooved surface fabricated from SCSP microspheres with different sulfonation
time of 5 h (a—d) and 10 h (a’-d’). The contents of DVB in SCPS seed microspheres from a (a’) to d (d') were
0.5%, 1.0%, 2.0% and 3.0 % in order
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Fig.8 SEM images of SCPS microspheres with grooved surface fabricated by y-ray irradiation induced seed-swelling emulsion
polymerization at different dose rates: (a) 44 Gy-min ', (b) 78 Gy min™', and (c) 108 Gy-min™' (Total absorbed dose is 100 kGy)
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Synthesis of plum-like and walnut-like polymer microspheres by

gamma-ray irradiation induced seed-swelling polymerization

LI Bingxin'?  WANG Mozhen'*

GE Xuewu'?

Y(CAS Key Laboratory of Soft Matter Chemistry, Hefei 230026, China)

?(Department of Polymer Science and Engineering, University of Science and Technology of China, Hefei 230026, China)

ABSTRACT In this work, micron-scaled sulfonated crosslinked polystyrene (SCPS) microspheres were prepared,

and dispersed in water/styrene binary mixture as seed microspheres. The system was irradiated by “°Co y-rays after

single-body swelled, and SCPS microspheres with grooved surface were fabricated. Two parameters, the content of

crosslinking agent (DVB) and the sulfonation degree of the original SCPS seed microspheres, which influenced the

final microspheres facial morphology were studied. The results show that walnut-like microspheres would be formed

when the above two parameters are low, and plum-like microspheres prevail with increase of these two parameters.

However, the special facial morphology has nothing to do with a certain dose rate range at 44—108 Gy-min '. This

work provides a facile and effective way to prepare polymer microspheres with roughness surface.

KEYWORDS Sulfonated crosslinked polystyrene microspheres, Seed-swelling polymerization, y-ray irradiation,

Plum-like polymer microspheres, Walnut-like polymer microspheres
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