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Abstract — In this study, emulsion polymerizations for synthesizing acrylic pressure-sensitive adhesive(PSA) were
carried out using 2-ethylhexyl acrylate(2-EHA), n-butyl acrylate(n-BA), methyl metacrylatea(MMA) as fundamental
monomers and acrylic acid(AAc) as a functional monomer in the presence of anionic SLS (sodium lauryl sulfate). To
obtain the optimized synthetic condition in the polymerization, we analyzed the polymerization variables such as the
effect of surfactant concentration and hydrophilic lipophilic values(HLB). At the same time, the final adhesive proper-
ties were also analyzed by the function of the initiator concentration and buffer concentration. In the results, the most
stable emulsion was obtained at the surfactant concentrations between 3 and 5 wt%. It was also determined the effect of
HLB value of nonionic surfactant and the initiator concentrations on the gel content. Stable emulsion is obtained using
the surfactant having HLB value of 12.3. The rate of emulsion polymerization was increased at the initiator concentra-
tion greater than 1 wt%, but the stability of the emulsion was decreased. Finally, the effect of the buffer concentrations
on the pH and the conversion of the acrylic emulsion product were experimentally measured. At the sodium bicarbonate
concentration above 0.4 wt%, the buffer infulence was apparent. The buffer effect was fully acceptable at the concen-
trations between 0.6 and 0.8 wt% regardless of the monomer composition.
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Fig. 1. Schematic representation of the emulsion polymerization sys-
tem.
1. Nitrogen bomb
2. Nitrogen inlet
3. Thermometer
4. Spiral condenser
5. Drying tube
6. Cooling water
7. Dropping funnels for monomer and initiator

8. 6-neck round flask reactor
9. Support jack

10. Thermo controller

11. Oil bath

12. Mechanical stirrer
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Fig. 2. Flow diagram of the emulsion preparation by the pre-emul-
sion process.
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Fig. 3. Effect of the surfactant concentration on gel content and over-
all conversion in the process of the acrylic emulsion poly-
merization.
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Fig. 5. Conversion of emulsion polymerization with respect to the
concentration of the initiator.
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Fig. 6. Effect of buffer concentration on conversion of acrylic emul-
sion.
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Fig. 7. Effect of buffer concentration on the pH of acrylic emulsion.
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