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Abstract: Poly(styrene-methylmethacrylate), poly(styrene-methylacrylate) and poly(styrene-2-

hydroxyethylmethacrylate) were prepared by the semi-continuous soap-free emulsion polymerization

method. In these syntheses, the feeding time of more hydrophobic monomer, i.e., styrene was 2 hours.
The stability of latices determined by the sedimentation rate method was high. Average molecular
weights of sample latices were 105-10° order, and molecular weight distributions of copolymer latices

were comparatively narrow. Particle size of dried latex determined by SEM was larger than that of

batch type polymer. Kinetics of semi-continuous soap-free emulsion polymerization was investigated

in the synthesis of poly(styrene-methylmethacrylate) latex. In semi-continuous system generally, the

initial rate of polymerization was low, but entire kinetics was similar to that of general emulsion

polymerization. Total activation energy was 17.13 kcal. mol'l,
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Table 1. Compositions of Various Latices

Latex Weight Composition
. . percentage of latex
designation :
of oxygen (mol ratios)
P(St-MMA) 4. 00 St/MMA=10. 36
P(St-MA) 3.61 St/MA=14. 76
P(St-HEMA) 10, 04 St/HEMA=4.31
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Fig. 1. IR spectrum of various copolymers.
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Table 2. Average Molecular Weight and Molecular
Weight Distribution of Various Latices

L — .
at?x . Ma** Mw**  Polydispersity*
designation
Pst 37,000 963,000 25,93
P (St-MMA) 539,000 2,235,000 414
P (St-MA) 386,000 2,708,000 7.01
P (St-HEMA) 149,000 820,000 5.48
* Polydispersity=Mw/Ma
** Calculated from Eq. 1 and Eq.2
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Fig. 2. Calibrated chart of GPC chromatogram.
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Table 3. Added Volume of 0.01M KOH at Equili-
brium Point

Latex Amount of Amount of
designation latex (ml) KOH (ml)
PSt 100 84
P(St-MMA) 50 13
P(St-MA) 50 20
P(St-HEMA) 50 20
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Table 4. Average Diameter and Standard Deviation
of Various Latices*

Iatgx . Temperature ;i::r:::l:r Swllda.rd
designation (C) {micrometer) deviaion
PSt-BAT 70 70 0.210 0.023
PSt-SEMI 70 70 0.631 0.048
PSt-SEMI 60 60 0.4% 0.273
PMMA-BAT 70 70 0.201 0.018
PMMA-SEMI 70 70 0.4% 0.109
P(St-MMA)-SEMI 70 70 0.348 0.019
P(St-MA)-SEMI 70 70 0.362 0.02
P(St-HEMA)-SEMI 70 70 0.3% 0.037

* Measured from random chosen 40 latex particles in SEM photograph.

(d) PMMA-SEMI 70

Fig. 4. SEM of PSt and PMMA.
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