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Abstract—In this research experimental researches were performed on the hydrodynamic diffusion of spherical particles in polymer
solution based suspension. The suspension consisted of nearly monodisperse polymethylmethacrylate (PMMA) spheres in a density
matched polymer solution. The average diameter of particle was 275 micron. The polymer solution was prepared by dissolving 0~ 700
ppm of polyacrylamide in a mixture of glycerine and ethyleneglycol. The molecular weight of polymer was six million. The polymer
solution did not show shear thinning phenomenon. The particle loading was fixed at 50%. The hydrodynamic diffusivity was es-
timated by measuring the time dependent viscosity when the suspension was subjected to a circular Couette flow with an air bubble
trapped under the rotor of the Couette apparatus. The result shows that the dimensionless diffusivity (D/ya’) of particles in polymer
solution is not constant as in the case of Newtonian fluid. It decreases with the increase of shear rate. The diffusivity decreases also
with the increase of polymer concentration. It is suggested that the decrease of diffusivity in polymer solution is due to less ir-
reversible collision among particles in the shear flow field.
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a : particle radius

c* : coil overlap conc.

D : hydrodynamic diffusivity

h : height of Couette cell
t : time
v : volume of gap/volume of reservoir
z : axial coordinate
JE|ARK}
o : const. in Krieger eqn. (see eq. (8))

Y : shear rate
A, : n-th eigenvalue
n : viscosity

MNos : Observed viscosity

n,  : viscosity of dispersing medium

[n]o : zero shear rate intrinsic viscosity

(] : particle concentration

¢*  : particle conc. which is in eq. with the reservoir conc.
®,  : initial particle loading

0, : maximum packing conc.
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