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Abstract
The charge-stabilized binary colloidal suspensions composed of the host particles with volume fraction ¢ and radius ay
and tracers the density of which is very dilute and the radius is a; are studied. We have obtained the numerical results of the
short-time translational and rotational tracer-diffusion coefficients Hj ; and H ; respectively. In this paper we would give a
plain physical picture of the numerical calculations and therefore use some approximations. Firstly only the leading two-body
hydrodynamic interaction term of the diffusion tensor is taken into account for systems with low particle density and low salinity .
Secondly we develop an effective hard sphere EHS model to calculate the pair distribution function of the system in which the
particles are strongly charged and the size ratio of the two particles A = a% is not largely different from 1. That is both the host
and tracer particles are regarded as the same hard spheres with the $-dependent effective diameter 8ys. The EHS model indi-
cates the interesting nonlinear scaling relations H, p~1—- A* A"$? and H. ; ~1 - 2A'$*? . Here A" and A" are two factors which
are independent of the particle densities and charges and can be determined by approximating the pair distribution function with
step function or with Percus-Yevick equation and semi-analytical methods. The calculated results show that these relations fit

quite well with the numerical results.
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