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Fig. 1. Spherical colloid in a confined space of cylindrical micro-channel.
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Table 1. Hydrodynamic Coefficients for Neutral Spheres (E = 0) in Cylindrical Pores.

Reference H w Comments

(1) Anderson s 15 02— 0) (1—2/342—0.1634%) Centerline

& Quinn (1974) O(1—2.10442+2.0892° —0.9482°) . 0 <1<04
(2) Bungay 670 02— O)K, Centerline
& Brenner (1973) K, 2K, 0 <a<1

(%)= =aa-n-"[1+ =z (a)a-vr)+ 2, a)e

s/ n,

Radial average

(3) Brenner 9 -1 B ) )
& Gaydos (197 1 (g)am 1.5392+ o(A) O[1+24—4.922+ 0(4)] 1< ~od

(4) Mavrovouniotis P o Radial average
& Brenner (1986) 0.984(1-2) A> ~09

*The coefficients in K; and K are
a1 = -73/60; az = 77.293/50.400; a3 = -22.5083; as = -5.6117; as = -0.3363; as = -1.216; a7 = 1.647
b1 = 7/60; bs = -2.227/50.400; bz = 4.0180; bsa = -3.9788; bs = -1.9215; b = 4.392; b; = 5.006
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Fig. 2. Comparison of the predictions of diffusive hinderance factor K and resulting hindered diffusion
coefficient H for uncharged case under centerline approximation, matched asymptotic method, and the

exact numerical results of Weinbaum[11].
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Fig. 3. Comparison of DP/D.. obtained in experiments with theoretical calculations.
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Fig. 4. Restricted diffusion as a function of the ratio of sphere to pore size, under the assumptions:. (a)
steric hindrance alone, (b) steric hindrance and hydrodynamic hindrance with the hydrodynamic
hindrance calculated from its axial value, and (c) steric hindrance and hydrodynamic hindrance with the
radial variation of hydrodynamic hindrance included. Thelast curve is approximate. The experimental
points are from Beck and Schultz[12]. The diffusing species are various small non-electrolytes

cylindrical while the pores are etched particle tracksin mica.
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Fig. 5. Ratio of pore-to-bulk diffusivities (DP/D..) for dextran and ficoll as a function of the ratio of the
Stokes-Einstein radius to poreradius.  Each set of symbols represents one experiment[13]. Solid curve:
Eq. (10) using K(A,0), dashed curve: Table 1.
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