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Discussions on the Permeability Test for Size Measurement

Yoji NakajiMa  Tatsuo TANAKA

Abstract

The Kozeny-Carman equation derived from Kozeny’s permeation model is the basic
equation for determining the fineness of powders from the permeability test. This paper
deals with some discussions on the validity of Kozeny’s model, particularly on the physical
meaning of the Kozeny constant, K, appearing in the basic equation. It was revealed that
the constant, K, originates from many sources and not from a single source, depending
upon the packing structure; in other words, K does not necessarily change even when
the packing structure changes. This information may explain the apparent contradiction
in which K is virtually constant regardless of the packing structure when the powder bed
is isotropic. Hence Kozeny’s model was revealled to be reasonable as a macroscopic model.

As may be inferred from Kozeny’s model, the specific surface area based on particle
volume is the average surface area of the envelopes which cover particles smoothly divided
by the average volume of the envelopes. As a natural consequence of this suggestion,
the concept of effective particle density was introduced and experimentally examined.
The results indicate that the concept, and hence the suggestion as to the meaning of the

specific surface area, are reasonable.
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