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Table 1 Effect of different mixed solvents on polymer particle size and its distribution

Organic solvent(ml.) Water( mL) VAc(mL) PVP(g} Irradiation time  Conversion( % ) d, (pm} D
ErOH 15 15 5 0.3 10 h ~ 100 0.17 0.0626
[PA 15 25 5 0.3 10k ~ 100 3.00° 0.0866"
TBA 15 25 5 0.3 2 ht 91.0 0.20 0.164
Acetone 15 25 5 0.3 10h ~ 100 0.50 0.261

Dose rate:72.3 Gy/min, T =298 K
* This data was examined by SEM, others were measured on DLS.

® Particles with gel or coagulum were btained when the irradiation time is ienger than 3 h.
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Fig. 1 SEM photographs of PVAe microspheres
Dose rate 72.3 Gy/min; VAc 11.3 wt% ; IPA 33 wi%; H;0 55 wi%; PVP 0.7 wi%; T 298 K; Dose 21.7 kGy

Table 2  Effect of different solvent systems on molecular weight of
polymer and the chain transfer constants

Solvent PA” EiOH Acetone TBA
Conversion 41.2% 58.3% 60.9% 91.0%
M. x10°) 2.5 3.5 29.5 41.2
e, (x107%) 4.6 25 1.5 0.46

Dose rate:72.3 Gy/min; VAc 10.0wt% ; T 298 K; Dose 10.8 kGy
* Values of ¢, were present at 60°C, but IPA at 702,
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Fig. 2 Effect of ratics of IPA/water on molecular weight of polymer
Dose rate:72.3 Gy/min; T 298 K; Dose 21.7 kGy
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Fig. 3 Effect of stabilizer content on molecular weight of polymer
Dose rate: 72.3 Gy/min; T 298 K; Dose 10.8 kGy
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Fig. 4 Effect of monomer content on molecular weight of polymer
Dose rate 72.3 Gy/min; T 298 K; Dose 10.8 kGy
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Fig. 5 Effect of temperature on molecolar weight of polymer
Dose rate 72.3 Gy/min; Alcohol/water 0.6{ ¥/V}; ¥VAc 11.5 wt% ;
PVP 0.5 wi% ; Dose 10.8 kGy
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Table 3 Effect of dose rate on M, of polymer

. . M (x10°) M. (x10°)
D (Gy/min)
( medium: IPAfwater) {medium: TBAfwater)
20.3 19.8 28.8
39.8 17.3 20.2
45.7 11.8 12.8
458 7.7 9.9

Alcohol/water: 0.5(V/V); VAc: 8 wt%; PVP: 3w%: T: 298 K;
Dose: 10.8 kGy
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Fig. 6 XPS of N, of two synthesized PV Ac particles

Initial composition: a) IPA 28.2 wt% , H;0 59. 4 wi% , YAc 8.8 wt% , PYP 3.6 wi%

b) IPA 27 .8 wi%, H,058.6 wt% , VAc 8. 7wt%, PYP4.9wi%

Table 4 Result of element analysis of PV Ac particles

Sample C(%) H{%) C:H N(%)
A 55.52 7.149 7.766 0.110
B 54.83 7.065 7.761 0.083

IPA/water: 0.5( V/V); VAc: 8 wi%; PVP: 3 wt%h; T: 298K
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STUDY ON RADIATION-INDUCED DISPERSION POLYMERIZATION OF
VINYL ACETATE IN POLAR MEDIA

YE Qiang, Zhang Xinfeng, Ge Xuewu, Zhang Zhicheng
{ Department of Polymer Science and Engineering , University of Science and Technology of China, Hefei 230026)

Abstract The dispersion polymerization of VAc initiated by gamma ray imadiation was carried out in polar media
using poly { N-vinylpyrrolidone ) as a steric stabilizer at room temperature. This method takes advantages of the
specialities of radiation induction, and highly uniform polymer microspheres were obtained. The molecular weight of
the polymer increased with the increase of stabilizer content and polymerization temperature, and the decrease of
absorbed dose rate, monomer concentration, and ratio of alcohol/water. Based on the experimental results { XPS and
element analysis) , only the physical adsorption of stabilizer was found in the polymer particles. Compared with other
monomers, vinyl acetate may not be inclined to grafi-copolymerize with poly( A-vinylpyrrolidone) in radiation
polymerization systems. This is maybe due to the low activity of VAc grafting with the stabilizer according 1o the
theory of radiation grafting.

Key words  Radiation-induced, Dispersion polymerization, Vinyl acetate, Molecular weight, Stabilization

mechanisms



