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Recently, preparation of monodispersed
polymer particles in the size of a micron range
has received much attention in biomedical and
technological fields. A dispersion polymeriza-
tion of styrene in an alcohol gave polymer
particles with a narrow size distribution in the
micron size range.! 4 This system uses a highly
polar polymer such as poly(N-vinylpyrroli-
done) and hydroxypropyl cellulose as a
polymeric steric stabilizer.

A dispersion polymerization of methyl
methacrylate (MMA) in non-polar media has
long been known.®> Two papers have been
reported in this framework for the preparation
of micron-size monodispersed PMMA parti-
cles.®” A dispersion polymerization of MMA
in polar media, however, have been scarcely
studied. Preparation of micron-size mono-
dispersed particles of PMMA by dispersion
polymerization in methanol was only once
claimed by Almog et al.,' but no detail has
been reported. In this communication we deal
with a dispersion polymerization of MMA in
an aqueous methanol solution giving mono-
dispersed PMMA particles in the size of a
micron range.

The dispersion polymerization of MMA was
carried out in a mixture of methanol and water
(70:30 wt%) by 2,2'-azobis(4,4-dimethylvale-

ronitrile) (ADVN) at 56°C for 6 h under argon
to give a stable dispersion system. Polymeric
stabilizers used were poly(2-ethyl-2-oxazoline)
(PEtOZO) (M,,= 500,000) and branched poly-
ethylenimine (PEI) (M,,=40,000). The result-
ing particles were analyzed by scanning elec-
tron microscopy (SEM).

Table I shows particle size (D,) and size
distribution (D,,/D,)® of PMMA with respect
to the stabilizer concentration. In using
PEtOZO as a stabilizer, the particle size
decreased by increasing the concentration of
the stabilizer (entry 1—5). A similar phenome-
non has been observed in the dispersion
polymerization of styrene in an alcohol.' ~*
When the concentration of PEtOZO based on
MMA was more than 10%, particles with
narrow size distribution were obtained (Figure
1(A)). Below this concentration, the size
distribution was broader (entry 1). Mono-
dispersed PMMA particles were also produced
by using PEI as a stabilizer (entry 6—9) (Figure
1(B)). It is to be noted that the diameter of
particles obtained by the PEI stabilizer was
smaller than that by the PEtOZO stabilizer.
This is probably because amino groups of PEI
were partly ionized in aqueous methanol
solution (pK, of PEI~8.5),° and hence, PEI
acted not only as a steric stabilizer but also as
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Table 1. Effect of stabilizer concentration on
particle size and size distribution of PMMA
by dispersion polymerization®

Table II. Effect of monomer concentration on
particle size and size distribution of PMMA
by dispersion polymerization®

i D, M D,
Entry  Stabilizer Stablhze'r b D,/D, Entry onomer b D,/D,
concentration concentration um
1 PEtOZO 5 4.6 1.08 10 5 23 1.02
2 PEtOZO 10 39 1.03 3 10 2.8 1.02
3 PEtOZO 20 2.8 1.02 11 15 34 1.04
4 PEtOZO 30 2.6 1.02 12 20 3.1 1.32
5 PEtOZO 50 2.0 1.01 (1.2—5.5)°
6 PEI 10 1.4 1.02 13 30 2.4 2.26
7 PEI 20 1.3 1.01 (0.8—9.0)°
8 PEI 30 1.3 1.01
9 PEI 50 1.1 1.01 2 Polymerization was carried out using PEtOZO

* Polymerization of MMA (10 wt% based on total) was
carried out in a mixture of methanol and water
(70:30wt%) by ADVN initiator (1 wt% based on
MMA) at 56°C for 6h.

> Weight % for MMA.

@

Sum
Figure 1. SEM photographs of PMMA particles pre-

pared in aqueous methanol solution: (A) entry 5; (B) entry
9.

an electrostatic one.

With different monomer concentrations the
dispersion polymerization of MMA using
PEtOZO as a stabilizer was carried out (Table
IT). As the monomer concentration increased
from 5% to 15% (entry 10, 3, and 11), the
average particle diameter increased from 2.3 to
3.4 um. In this range, relatively monodispersed
PMMA particles were produced. When the
monomer concentration further increased, the
resulting polymer particles possessed broader
size distribution (entry 12 and 13).

Table III shows the effect of initiator
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(20wt% based on MMA) in a mixture of methanol
and water (70:30wt%) by ADVN initiator (1wt%
based on MMA) at 56°C for 6 h.

> Weight % for total.

¢ The value in the parenthesis is the range of particle
size.

Table III. Effect of initiator concentration on
particle size and size distribution of PMMA
by dispersion polymerization®

Initiator D,
Entry concentration® D,/D,
um
14 0.5 2.5 1.01
3 1 2.8 1.02
15 2 3.1 1.02
16 4 42 1.07

* Polymerization of MMA (10 wt% based on total) was
carried out using PEtOZO (20 wt% based on MMA)
in a mixture of methanol and water (70: 30 wt%) by
ADVN initiator at 56°C for 6 h.

b Weight % for MMA.

concentration on the particle size and size
distribution. The particle size increased by
increasing the concentration of ADVN. This
is probably because at a higher initiator
concentration, the larger chain termination by
the initiator makes the production of nuclei
decrease, and hence, the final particles become
larger.!® When the concentration of ADVN
was less than 2%, particles with narrow size
distribution were obtained.
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In summary, monodispersed PMMA parti-

cles in the size of a micron range were obtained
by dispersion polymerization of MMA in
aqueous methanol solution. The more detail
studies including the size control of particles
in the present polymerization system are now
in progress.
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IND,  _END!
" ZND;

n 2 Ni
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