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Fig. 1 Surface tension versus AQS concentration
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Table 1 Reactivity ratios determination of AOS and MMA

AOS/MMA Polymer composition H in copolymer Reactivity
{molar ratio} (AOS/MMA , molar ratio) (wt%) ratio*
0.0314 1.38 9.16 ry=1.98
0.0628 2.57 9.4 ry = 0.034
0.0942 4.56 9.64

* ra sreactivity ratio of AOS; ry ,reactivity ratio of MMA
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Table 2 Properties of latexes prepared with A0S and SDS*

AOS or Solids Coagula D . N,

SDS (wi%) {w®) (%) (mm) P (10"%/L)
1 1 30.0 0 62 0.039 2.12
2 1 35.0 0 81 0.026 1.07
3 AOQS 1 40.7 0.7 134 0.204 0.36
4 1 45.2 5.3 166 0.205 0.14
5 5 60.4 0.3 62 0.097 3.89
6 1 30.4 0 78 0.228 1.08
SDS 1 356 1.2 88 0.224 0.88
8 1 40.9 5.1 92 0.025 0.89

* MMA/BA = 60/40 in all polymerization, AOS and SDS being expressed
as % of total monomers; ° Particle distribution indices from light

scaltering instrument
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Fig. 2 Particle size distribution in latexes prepared with 1% AOS
a) Solid 35.0% ; b) Solid 40.7% ; ¢) Solid 45.2%
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Fig. 3 Variation of diameter and of number of particles in latexes
prepared with 1% AOS and 1% SDS
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Fig. 4 TEM photographs of the latex particles using 1% AOS or SDS
a)1% AOS,35% solids; b) 1% SDS,30.7% solide
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Fig. 5 Particle distribution of latex with 1%
AOS at 35% solids after 1 year standing
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SOAP-FREE EMULSION COPOLYMERIZATION OF METHYL
METHACRYLATE-BUTYL ACRYLATE WITH SODIUM a-OLEFIN
SULFONATES AS FUNCTIONAL MONOMER

WANG Jingang, ZHU Xiaoli, ZHANG Zhigno, KONG Xiangzheng
( College of Chemisiry & Chemical Enginecring , Jinan University , Jinan 250022}

Abstract  Sodium salt of a-olefin sulfonates (AOS), a mixture of sulfonated unsaturated linear hydrocarbon with
carbon numbers from C12 to Cl4, is used in methyl methacrylate/butyl acrylate (MMA/BA } soap-free emulsion
copolymerization . The reactivity ratios of AOS-MMA are determined to be r, = 1.98 and r, = 0.034 for AOS and
MMA respectively. In order to assure distribution of AOS units on the out-shell layer of the particles, a semi-
continuous emulsion polymerization is used . Latex of high solids of up to 60% has been obtained with 5% AOS.And
with 1% AOS,latex solids can reach to 45% with good stability , whereas this value is limited to 40% with sodium
dodecyl sulfate (SDS) as surfactant. The particle size is in constant increase with latex solids combined with a sharp
decrease in particle number when AOS is used; while the particle size and number of particles are kept relatively
constant when SDS is used as surfactant . This is attributed to the fact that SDS ean either adsorb on or desorb from
the particle surface,and AOS would be fixed on a position on the particle surface once copolymerized with MMA and
BA.The AOS prepared latex also shows & narrower particle size distribution, and the latex with 35% is stable after a
shelf standing of up to one year.

Key words Soap-free latex, High solid latex, AOS functional monomer, Particle dispersity



