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Development of Membrane with High Oxygen Separation Performance
under Extremely low Temperature
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A large amount of oxygen on an industrial scale has been required. Since cryogenic distillation for oxygen

production was feasible, this process with high-purity and large capacity has still been long lasting so far.

However, due to low relative volatility of oxygen/argon system, the scale of air separation units (ASUs) has

been increasing in size. Considering double-column process of ASUs, reducing the size of ASUs is so

challenging that process intensification of another operation unit with distillation has been aspired.

Membrane, in which products can be extracted consecutively and is not bound to gas-liquid equilibrium, is

considered as the best counterpart. However, few studies have focused on the separation mechanism under

extremely low temperature. In this report, bis(triethoxysilyl)methane (BTESM) , with which precious pore

size regulation can be achived, was selected to investigate the sepration performance of oxygen, argon, and

nitrogen under low temperature. Consequently, at -115°C, BTESM membrane could accomplished

unprecedented separation performance that the selectivity of oxygen/argon and oxygen/nitrogen is 12.7,11.8,

respectively, as well as high permeance compared to previous studies.
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