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ABSTRACT

A new technology was introduced to the emulsion polymerization. It is the ultrasonic
activation method which replaced a chemical initiator and the environmentally benign process.
In this study, free radicals were produced by a pulse type ultrasound energy irradiation, then
polystyrene latex was polymerized without chemical initiator., With ultrasonic energy density,
the degree of polymerization, average molecular weight, and particle size were increased, but
the polydispersity index for the molecular weight and the particle size were decreased. The opti-
mum condition of emulsifier concentration and temperature was found to be 1.0 wt.% SDS and
40°C, respectively. As a result, the emulsion polymerization process without chemical initiator
was proved to be comparable to common latex properties such as average molecular weight, mo-
lecular weight distribution, particle size, etc.
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Table 1. Approximate Sequence of Polymer
Synthesis Developments

1910~ |Styrene-diene copolymers, Cellulose ace-
tate as aircraft “dope”.

1920~ |Cellulose acetate fibers, Neoprene rubber,
Poly(methyl methacrylate), Polystyrene,
Nylon 66, Polysulfide rubber(Thiokol).
1940~ |SBR, Polybutadiene rubber, Polyure-
thanes, ABS polymer, Polyethylene,
Polysiloxanes, Anionic polymerizations,
Cationic polymerization.

1960~ Ethylene-propylene rubber, Polyimides,
Styrene-butadiene block
Aromatic polyamides, Poly(phenylene ox-
ides), Polysulfones.
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Fig. 1. Pictorial representation of micelle and mon-
omer droplet in ultrasound induced emul-
sion polymerization.
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Fig. 2. The schematic diagram of experimental ap-

paratus.
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Fig. 3. Variations of degree of polymerization with
time dependent energy density for 1.0 wt.%
SDS.
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Fig. 4. Variations of conversion with SDS concen-
trations at 40°C.
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at 40¢C.
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dependent energy density at 40<C.
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