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The Electric Double Layer Effect on Flow
-Behavior of PVC Plastisols

Yuji KURITA
Hiroaki FURUKAWA
Toshinobu IMAHAMA
Tokio FUJIKI

PVC spherical particles are prepared by emulsion polymerization and fractionated carefully so that their

particlesize distributions may be as narrow and alike as possible. The flow behaviors of these plastisols,

dispersed densely in dioctyl phthalate, are investigated from the standpoint of the electric double layer ef-

fect. It is found that the sol viscosity at low shear rate increases as {-potential decreases and Debye length
increases. When the radius of the PVC particle is approximated to be longer by the Debye length than the

real one, a good correlation is obtained between the sol viscosity and the particle volume fraction. It is sug-

gested that the electric double layer effect is surely one of the controlling factors of PVC sol viscosity.
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Table 1 Sample of PVC particles

Sample A B C D E F G
7 (um) 0.93 0.91 0.91 0.90 0.90 0.80 0.80
7 : 50% weight average particle radius
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Fig. 1 The typical plots of particle size distribu-
tion of sample A, B.
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Fig. 4 The viscosity behavior of paste sols after aging for 3 hr (DOP/resin=60/100)
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Table 2 Characterization of PVC particles

{-potential

Sample (mV) 7n (1/cc) 1/k (um)
A — 82 6.16 <10 0.077
B —108 9.15x101 0. 064
C —125 1. 70 X101 0.047
D — 95 6.59 x 101 0.075
E —114 8.31x10H4 0.067
F —127 1. 22X 1015 0.055
G —121 1. 68 X 1015 0. 047
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Fig. 6 Dependence of viscosity at shear rate
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Fig. 7 Dependence of viscosity at shear rate
y=0.5sec! on effective volume concen-
tration y*
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