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The field of liquid separation is relatively new compared to gas separation. We thought that, unlike
gas separation, liquid separation can take advantage of the effect of crowded molecules. In this
study, we proposed a new liquid separation principle that separates liquid molecules using small
volume difference, and we demonstrated it experimentally. Specifically, we experimentally
discovered a phenomenon in which the alkane with the longer chain length among various alkane
mixtures such as hexane and pentane is preferentially absorbed in the crystal of a polymer film
called PAMP1. We explained this preferential absorption phenomenon by use of the Asakura-
Osawa theory. From the viewpoint of molecular recognition, this phenomenon could be said as; a
long molecule is suitable as a key for a long keyhole. The main results were published in Langmuir
in November 2019.

Regarding this result, we put out a press release from from Keio University; "Proposal of a new
liquid separation method using sub-nanopores —Separation of alkanes with different chain lengths
using the internal pores of polyolefin crystal-". On December 18, our discovory was reported in
Japan Chemical Daily on the 4th page of the morning edition; "Keio University Demonstrated
Liquid Separation by Volume Difference, Utilizing Polyolefin Membrane". Also, our paper was
selected as a supplementary cover of Langmuir, and it seems that the paper has been downloaded
about 400 times so far.

In eary 2020, a video about liquid separation was shot, and we were able to apply for domestic
priority as Keio University using this video. Although some of the goals stated at the time of
applying for this grant have been achieved and some are still in progress, they include a lot of
content that is pending for patent and has not been published as a paper, and thus we would like
to provide details in future publications.
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Development of entropy—driven liquid separation method
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The field of liquid separation is relatively new compared to gas separation. We thought that, unlike gas separation, liquid separation
can take advantage of the effect of crowded molecules. In this study, we proposed a new liquid separation principle that separates
liquid molecules using small volume difference, and we demonstrated it experimentally. Specifically, we experimentally discovered a
phenomenon in which the alkane with the longer chain length among various alkane mixtures such as hexane and pentane is
preferentially absorbed in the crystal of a polymer film called PAMP1. We explained this preferential absorption phenomenon by use of
the Asakura—Osawa theory. From the viewpoint of molecular recognition, this phenomenon could be said as; a long molecule is
suitable as a key for a long keyhole. The main results were published in Langmuir in November 2019.

Regarding this result, we put out a press release from from Keio University; “Proposal of a new liquid separation method using sub—
nanopores —Separation of alkanes with different chain lengths

using the internal pores of polyolefin crystal—”. On December 18, our discovory was reported in Japan Chemical Daily on the 4th
page of the morning edition; “Keio University Demonstrated Liquid Separation by Volume Difference, Utilizing Polyolefin Membrane”.
Also, our paper was selected as a supplementary cover of Langmuir, and it seems that the paper has been downloaded about 400
times so far.

In eary 2020, a video about liquid separation was shot, and we were able to apply for domestic priority as Keio University using this
video. Although some of the goals stated at the time of applying for this grant have been achieved and some are still in progress, they
include a lot of content that is pending for patent and has not been published as a paper, and thus we would like to provide details in
future publications.
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