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Measurement of soil-gas diffusion coefficient for soil diagnosis

Seiko Osozawa
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Summary

A laboratory apparatus to measure gas diffusion in porous media and undisturbed soil cores was developed
and its practicality and fitness to theoretical equations for the determination of the gas diffusion coefficient D
were examined.

Ne-air interdiffusion was determined by measuring the concentration of atmospheric oxygen which diffused
through the soil sample into the vessel previously filled with N; gas.

It was confirmed experimentally that the most appropriate equation was the simplified equation proposed by
Currie in which soil gas storage was considered in the determination of D.

The use of the proposed method enables to simplify the calculation due to the linearity of the output of the
galvanic battery Oz sensor in relation to Oz concentration, and the high efficiency of the measurement which
requires only 30 minutes for one determination.

The manual for the determination of D was presented for practical use.

The possibility of application of the relative diffusion coefficient D/Dy was evaluated for soil diagnosis by
examining the relationship between D/Dy and air porosity ¢ or moisture tension pF.

In all the soils the value of D/D, increased with the increase of ¢ and pF. The amount of pores which did not
contribute to gas diffusion was large mainly in Andosols. The value of D/D, decreased in the order of Sandy soil,
Andosol, Yellow soil, Gray Lowland soil in the pF range of 2—3, which corresponded well to the order of increasing
CO: concentration in the soils. The difference in the relationship between D/D, and ¢ among soil layers which
was also observed in an Andosol was ascribed to the difference in the soil structure, i.e. the degree of aggregation
of the surface layer enabling to hold entrapped air was more pronounced than that of the sublayers. The favorable
effect of deep cultivation on gas diffusion was observed in a survey of vegetable growing areas.

Further studies should be carried out to analyze the relationship between soil-air diffusion and crop growth.
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