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Abstract

Polyimide membrane system was designed for manufacturing nitrogen-enriched gas, and basic technical data was
suggested for appling this system to controlled atmosphere storage. The permeability characteristics of pure oxygen
and nitrogen could be explained by dual-mode sorption model. There was substantial decrease in the permeation
rates of oxygen, which is the more permeable gas, through the polyimide membrane due to the presence of nitrogen
in comparison with pure oxygen. However, the permeation rates of nitrogen was increased by the presence of
oxygen. The ideal separation factor was in the range of 5 to 6 in the range of temperature and pressure difference
studied, and the separation factor of air was lower than the ideal separation factor. The increase of ideal separation
factor with increasing temperature is due to the fact that the activation energy for oxygen is larger than that for
nitrogen. Nitrogen concentration decreased rapidly with increasing product recovery, and it was found that this is a
major operating factor to obtain nitrogen concentration required for controlled atmosphere storage. A relation
equation, by which nitrogen concentration in storehouse can be predicted, was suggested under the establishment of
a hypothetical model for controlled atmosphere storage process using polyimide membrane system.
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Fig. 1. Structure of polyimide.
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