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A comment on the defect of sediment theory
_ _ adiscussion on the suitability of the diffusion model and the Fick's law

L iu Dayou

(Institute o M echanics, ChineseA cademy o Sciences)
A bstract

One-fluid model, diffusion model and two-fluid model can be used to describe themotion of
mixtures By introducing these three models and comparing them with each other, it should be
pointed out that the one-fluid model has few er motion equations and hence can be easilier solved,
but there are less informations in the solution T he latter two models contain equal anount of
information. Since the motion equations of the diffusion model can be deduced from that of the
two-fluid model by introducing some gpproximate assumptions, a certain error is involved in it
while it can be easilier lved than the two-fluid model T he relationship betw een the error and
the physical properties of the moving media has been analysed and the application range of the
diffusion model has been given in thispaper. It has been explained w hy the one-fluid model and
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the diffusion model are often used for mixed gas and the two-fluid model is used for gas-particle
mixture The property of liquid-particle mixture lies between the two kinds of mixture above
and the diffusion model is basically, but not completely suitable to it

In the diffusion model, the diffusion velocity isoften expressed according to thew ell-know n
Fick's lav. It should be pointed out that the application of the Fick's lawv is conditional and the
difficultiesmet in sediment mechanics now days are contacted w ith these limitations, hence it is
necessary to introduce amore general expression of the diffusion velocity.

Key words one-fluid model, diffusion model, two-fluid model, sediment mechanics
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