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ABSTRACT

In this research, the preparation of poly(methacrylic acid-b-styrene) (P(MAA-b-S))
nanoparticle by emulsifier free reversible chain transfer catalyzed emulsion polymerization
(emulsion RTCP) was studied. Polymethacrylic acid-iodide (PMAA-I) as macro chain transfer
agent was firstly prepared by solution polymerization. Consequently, P(IMAA-b-S) particle was
prepared via the self-assemble of polymer chain containing PMAA-I acting as both molecular
weight distribution (MWD) control and polymer particle stabilization agent during the
polymerization.

In the first step, PMAA-I was synthesized by solution polymerization using iodoform as a
macro chain transfer agent. The type of initiator and polymerization temperature were studied. It
was found that when using 2, 2’-azobis(4-methoxy-2, 4-dimethylvaleronitrile) as initiator at 40 OC,
high livingness polymer was obtained. The various chain lengths (PMAA -1, PMAA, -I, PMAA, -1
and PMAA, -I) of PMAA-I were prepared by the adjustment of MAA and iodoform mole ratio.
They were used as MWD control agent in further emulsion polymerization. In the second step,
emulsion RTCP of P(MAA-b-S) particle was carried out using germanium iodide as a catalyst. The
influence of pH and PMAA-I chain length on the polymerization rate and the control of MWD of
the prepared polymer were studied. It was found that at high pH (pH ~ 9) the polymerization rate
was faster than that at the lower pH (~ 4). At high pH, the carboxyl group of MAA in the PMAA-I
was completely ionized forming large amount of particles during the polymerization. In addition,

the induction period of particle formation for the shorter chain length of PMAA-I was shorter than



that of the longer chain length. The colloidal stability and the control efficiency of polymer MWD
were then increased with the decrease of PMAA-I chain length. Therefore, the optimum condition
for the preparation of P(MAA-b-S) particle was pH 9 using PMAA -1 as macro chain transfer
agent. The prepared particles were spherical with weight-and number-average diameters of 286 and
386 nm, respectively, having narrow MWD as M /M of 1.27.

From the results, it can be concluded that P(MAA-b-S) nanoparticle was successfully
prepared by emulsion RTCP for the first time using PMAA -1 at the alkaline condition as macro
chain transfer agent. The obtained particle represented high colloidal stability without particle

coagulation throughout the polymerization.

Keywords: reversible chain transfer catalyzed polymerization, controlled/living radical

polymerization, emulsion polymerization
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4 ~ J < " .
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Degree of polymerization (DP,) of PMAA = mole of PMAA

mole of CHI,
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9
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Conversion d, (nm) d, (nm) djd,
(%) major minor major minor major minor
10 81 2,654 1,972 67 24.0 40.0
17 2,443 108 1,804 89 1.35 1.10
26 3,108 7 3,071 2 1.01 -
38 3,619 F 3,583 = 1.03 -

57 3,994 - 3,964 \ 1.00 -
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MNN 4.6 HAAINITNIZIIBAIVDIVUIABYNIARAY TABUINIIN (4, ; a, b, ¢, d) uazindslay
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