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Fig. 1a Schematic representation of the apparatus
1) CO, supply; 2 ) Oxygen scrubber; 3)
Compressed gas pump; 4 ) Solvent/monomer
supply; 5) Chamber; 6) Borosilicate window; 7)
UV light source

Fig. 1b  Photograph of the apparatus
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Fig. 2 FTIR of the PEG(200) DA monomer and
poly (PEG(200)DA)
97 wt % PEG(200)DA, 3 wt % TPO
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Fig. 3 SEM photomicrographs of poly-
(PEG(200)DA) particles
97 wt% PEG(200)DA, 3 wt% TPO
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Fig. 4 The effect of the solvent on the particle size distribution
a) 79.4 wt% methylene chloride,20 wi% PEG(200)DA,0.6
wt% TPO; b) 79.4 wt% ethyl acetate,20 wi% PEG (200 )-
DA,0.6 wt% TPO; ¢) No solvent,97 wt% PEG(200)DA,3
wt% TPO
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The effect of the quantity of the reactants on the particle size distribution

79. 4 wt% methylene chloride ,20 wt% PEG(200)DA,0.6 wt% TPO: a) 50 mL; b) 100 mL; ¢) 150 mL; d) 200 mL
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Fig. 6 The effect of the quantity of the reactants on the particle size distribution

79.4 wit% ethyl acetate,20 wt% PEG(200)DA,0.6 wt% TPO: a) 50 mL; b) 100 mL; ¢) 150 mL; d) 200 mL
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The effect of the quantity of the reactants on the particle size distribution

97 wt% PEG(200)DA,3 wt% TPO: a) 50 mL;b) 100 mL;c) 150 mL;d) 200 mL
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PHOTOPOLYMERIZATION OF POLY (ETHYLENE GLYCOL)
DIACRYLATE IN SUPERCRITICAL CARBON DIOXIDE

MENG Zhun, NIE Jun, HE Yong

(The Key Laboratory of Beijing City on Preparation and Processing of Novel Polymer Materials,
College of Material Science and Engineering, Beijing University of Chemical Technology, Beijing 100029 )

Abstract The process of photopolymerization of polyethylene glycol diacrylate in supereritical carbon dioxide
system was explored. Supercritical carbon dioxide was obtained in a high pressure chamber by adding carbon
dioxide into the chamber and adjusting the temperature and pressure befittingly. Then carbon dioxide, and
solution of reactive monomer and photo initiator were sprayed simultaneously into the high pressure chamber to
form mist of the reactants interacting with carbon dioxide,and the further uniform dispersion system of reactant
in supercritical carbon dioxide could be got by anti solvent effect. The results showed that the
photopolymerization of active monomer in supercritical carbon dioxide performed successfully under irradiation
of UV light resource as prospected and crosslinked polymer microparticles were produced. Furthermore, the
relationship of the kind of solvent, the quantity of the reactants with the distribution properties of the
microparticle size was investigated. It could be seen that the distribution of the microparticle size broadened
with the decreasing of the solubility of the reactants in supercritical carbon dioxide which was caused by the
larger polarity of the solvent and the poor solubility of the solvent in supereritical carbon dioxide. The results
also showed that the distribution of the microparticle size increased with the increasing of quantity of the
reactants.

Keywords  Supercritical carbon dioxide, Precipitated polymerization, Photopolymerization, Particle size

distribution





