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EFFECT OF SURFACE MORPHOLOGY ON ELECTROSTATIC PROPERTY OF
POLYMER MICROSPHERE

Yasuo HATATE, Shin-ichi HIGO, Yoshimitsu UEMURA, Yoshinobu KAWANO,
Shunsuke IDE, Chiaki HATANAKA and Toshinobu HARAGUCHI

Styrene-divinylbenzene copolymer microspheres of ca. 100 # m in diameter were prepared by
suspension polymerization in order to investigate the dependence of electrostatic properties on sur-
face morphology. Surface morphology was changed varying the pore distribution and the average
size of pores in microspheres. That is, the different types of diluent, toluene and n-dodecane, were
used to change the surface morphology.

The pore size using #-dodecane become larger than that using toluene. The electrostatic capa-
cities obtained in the #-dodecane system were of higher values than those in the toluene system. In
the case where the mixtures of #-dodecane and toluene were used as the diluent, the highest value
for the electrostatic capacity was obtained when the solution (z-dodecane: toluene =1 : 1 in

volume ratio) was used.
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Fig.1 Experimental apparatus

Table 1 Operation conditions

Run V  Styrene Divinybenzene Toluene n-Dodecane

[eni] [erd] [ent] [end]

P-7 50 50 0 0
Pz 40 0 20 0
P-23 30 30 40 0
P-24 20 20 60 0
P-25 10 10 80 0
P8 40 0 10 10
P-9 30 30 20 20
P-1 20 20 30 30
P-12 10 10 40 40
P26 40 0 o 20
P-27 30 30 40
P-28 20 20 60
P-29 10 10 0 80
P4 20 20 0 0
P-2 20 20 45 15
P-3 20 20 15 45
P-5 20 20 0 60
P30 20 20 0 0
P-19 20 20 30 30
P-21 20 20 0 60
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Fig.3 SEM photogragh of polymer microsphere
(Run NoP-7 Monomer:100vol % )

Fig. 4 SEM photogragh of polymer microsphere
(Run NoP-22 Monomer: 80vol % Toluene:
20vol %)
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Fig.5 SEM photogragh of polymer microsphere
(Run NoP-23 Monomer: 60vol % Toluene:
40vol %)

Fig.6  SEM photogragh of polymer microsphere
(Run NoP-24 Monomer: 40vol % Toluene:
60vol %)
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Fig.7 SEM photogragh of polymer microsphere
(Run NoP-25 Monomer: 20vol% Toluene:
80vol %)

Fig.11 SEM photogragh of polymer microsphere

(Run NoP-29 Monomer: 33vol% n-Dodecane:
67vol% )

Fig.8 SEM photogragh of polymer microsphere
(Run NoP-26 Monomer: 80vol% n-Dodecane:

20vol %)

Fig.9 SEM photogragh of polymer microsphere
(Run NoP-27 Monomer: 60vol% n-Dodecane:
40vol %)

Fig.10 SEM photogragh of polymer microsphere

(Run NoP-28 Monomer: 40vol% n-Dodecane:

60vol % )

Fig.12 SEM photogragh of polymer microsphere
surface
(Run NoP-4  Monomer: 40vol%  Toluene:

60vol%)
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Fig.13 SEM photogragh of polymer microsphere
surface
(Run NoP-5
60vol %)
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Table 2 Density of polymer microspheres

Run V True Density Bulk Density

cm cm

1.04 0.601
101 0.543
1.05 0.211

P-30
P-19
P-21
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Table 3 Pore size

Run V  Volume Surface Area Average Radius
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Fig.14 Pore size distribution chart

(Run NoP-30 Monomer: 40vol

60vol%)
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Fig.15 Pore size distribution chart

(Run NoP-19 Monomer: 40vol

30vol% n-Dodecane: 30vol %)
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Fig.16 Pore size distribution chart

s

[g.7cd] [& ./ cil] A
P-30  0.0693 174 79.7
P-19  0.0800 12,9 124.3
P-21 0.152 0.364 8337

Fraction [-]

Toluene:

Toluene:

Fraction [-]

(Run NoP-21 Monomer: 40vol % n-Dodecane:

60vol %)
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Fig.18 Effect of the solvent fraction on the elec-
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Fig.19 Effect of the solvent fraction on the elec-
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Fig.20 Effect of the solvent composition on the
electrostatic capacity per unit volume
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Nomenclature
de = density of ethanol (30C) [ g /cii]
d; = true density [ g /cnf]
m = sample weight [q]
q = electrostatic capacity [C]
Vs = volume of a pycnometer [ g /cni]
v = sample volume [ g /cn]
W = value of weight measurement [ g ]
W, = sample weight [g]
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