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The anomalous phenomenon of

the mutual diffusion coefficient in a supercritical fluid
Hideo Nishiumi

Abstract

The mutual diffusion coefficient is a parameter that shows the ease of internal
motion of a substance. As this is hard for substances under high pressure, the
diffusion coefficient becomes small. However, the maximum coefficient of ac-
ctone or benzene in supercritical carbon dioxide was mecasured at around 11
MPa. The diffusion coefficient becomes almost zero at the critical pressure of
carbon dioxide (see figure).

When | announced the results of my experiment, there was little reaction
from the audience. After several presentations, a person came up to me and said,
"You are courageous.” | learned that just as presenters need courage to overcome
the feeling of isolation when they announce unusual results, so the listeners in
the audience need courage to voice their evaluation of the presentation.

After a hittle while, I was told that there is a classic theory in inreversible
thermodynamics, which can be theoretically elucidated with experiments, that
the diffusion coefficient becomes zero at the critical point of liquid-liquid equi-
librium (it has now been proved that it does not become exactly zero). It was a
well-known theory in science but has never been much paid attention in engi-
neering. Because the main point of my presentation was that the diffusion coeffi-
cient of acetone and benzene becomes smallest at the critical pressure of carbon
dioxide, I used the classic theory. However, | sometimes experienced having the
paper | submitted rejected by referees who disagreed with this theory.

These experiences taught me that researchers cannot just conduct research
through experiments using computers or other equipment; they also need courage
and sometimes have to face unpleasant and distracting evaluations.
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