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Fig. | Conversion curve of DVB-80 polymenzation at

70% ( monomer : acetonitrile = 1 :8)
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Fig. 2 IR spectra of the products of the

polymetization on different times
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Fig. 3 IR absorbance mtio of PVP and DYB in PDVB

microspheres at different reaction times
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Fig. 4 IR absorhance ratio of residual double-bonds

and PDYB in microspheres at different reaction times
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Fig. 5 IR absorbance ratio of p-disubstituted

benzene and m-disubstituted benzene in PDVB

microspheres at different reaction times
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Fig. 6 Effect factors on particle size and distribution
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Table 1 Effects of solvenis on particle size

Solubility parameter D

No Solvents PSD
(J-"2em37) (g}

8* toluene/MEK{1:1, ¥/ V) — — —

. acetonitrile/ THF N _ _

(7:1,V1V)

2 Acetonitrile 5.92 3.95 0.106
10 Alcohol 6.26 2.02 0.216
11° Methanol 7.09 <l.0 —

Reaction conditions: DVB-80, 4.0 mL; solvent, 32.0 mL; AIBN, 8_32
wt% based on DVB-80;PVP,16.72 wi% based on DVB-80;:70TC .12 K
* Cagulum; ® Dispersion of particle size is broad, the shape of lots of

microspheres is irregular: © Particle size is polydispersion.
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Fig. 7

SEM micrograph of PDVB-80

microspheres ( AIBN, 8.23 wt% monomer,
acetonitrile, 70°C,12 h)
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Fig. 8 IR spectra of the microspheres (a) PDVB
microspheres; (b) PDVB microspheres after reaction with
Br,/H,0; (¢) Bromized PDVB microspheres reacted with
KOH
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Fig. 9 TG and DTG diagram of PDVB microspheres
a) Thermogravimetry { TG )} curve of PDVB
microspheres, b) Differential thermogravimetry { DTG )

curve of PDVB microspheres
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SYNTHESIS AND CHARACTERIZATION OF
POLY(DIVINYLBENZENE) MICROSPHERES

ZHAO Yuzeng, BAI Feng, HUANG Wengiang
( State Key Laboratory of Functional Polymer Materials for Asorption and Separation ,
Institute of Polymer Chemistry, Nankai University, Tianjin  300071)

Abstract Highly cross-linked and narrow dispersed poly(divinylbenzene)} (PDVB)} microspheres were prepared by
the dispersion polymerization of commerical divinylbenzene using acelonitrile as solvent in the presence of 2,2'-
azobis( 2-methylpropionitrile) { AIBN) initiator and polyvinylpymrolidone ( PVP) stablizer. The particle average
diameter and the particle size distribution were determined by SEM. Narrow dispersed microspheres with diameters
between 3 and 5 pm depending on the conditions were produced. The effects of concentrations of initiator and
stabilizer, solvent variety, ratio of monomer and solvent on particle average diameters and particle size distributions
were investigated. Based on an optimal codition, larger patticle size and narrower dispersed microspheres can be
synthesized, the particle average diameter is 3.95 pm and the coefficient of particle size distributions (PSD) is
0.106. The time dependence of stabilizer (PVP) content, residual double-bonds and the relative ratio of pare-and
meta-divinylbenzene in the microspheres were studied by IR psectra. The ratios of characteristic absorbance of
components changing with time showed the change of each component in the polymerization product. Monomer
conversion was determined gravimetrically after washing residual monomers from the raw particle slurries and drying
under vacuum. It is revealed from the conversion-time curve that the polymerization reaction is almost complete in
12 h. The content of residual double-bonds in the microspheres was determined by the reaction with Br;/H, O, then
titrated by 0. 1mol/L criterion NaOH solution. The microspheres produced by dispersion polymerization as mentioned
above contain(1.7 + 0.5) mol/g residual double-bonds. The thermostability of microspheres were determined by TG.
The starting temperature of decomposition is above 400°C , the fastest decomposing temperature is 461.6%C , showing
that PDVB microspheres have high thermo-stability .

Key words Dispersion polymen'zati-on, Divinylbenzene, Particle size distribution, Polymer microspheres



