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PROF. H. SUGA RECEIVES
THE JAPAN ACADEMY PRIZE

For outstanding scientific activities covering a wide range of chemical
thermodynamics, the Japan Academy awarded the Japan Academy Prize on
12 June, 1995 to Professor Emeritus Hiroshi Suga of Osaka University, now
a professor at the Research Institute for Science and Technology of Kinki

University. This is the most prestigious prize with a long history in Japan.

One of the impressive achievements gained by him together with Professor
Emeritus S. Seki is the discovery of glassy crystals which contain seemingly
contradicting concepts. As 1s well known, the heat capacity measurement of
ice performed by W.F. Giauque (the Nobel Prize Winner, 1949) showed a
slight anomaly around 100 K and a finite amount of residual entropy,
indicating the hexagonal ice at 0 K is in a disordered state. L. Pauling (the
Nobel Prize Winner, 1954) interpreted the residual entropy in terms of the
half-hydrogen statistical model. But nobody could realize a hypothetical

ordered state of ice.

Prof. Suga considered the anomalous heat capacity behaviour as due to
freezing out of the water molecules by prolongation of the relaxation time
during the course of development of the order parameter at low tempera-

tures.

He tried to accelerate the reorientational motion of water molecules and
finally succeeded in realizing ordered ice (designated as ice XI) below 72 K by
doping a trace amount of potassium hydroxide. In this new crystalline state
the protons of water molecules sit on the regularly arranged positions and
hence there exists no residual entropy. This phase has proved to belong to an
orthorhombic system. His discovery was achieved by a dramatic shortening
effect of KOH on the relaxation time for the proton rearrangement. This
fascinating work was done as an extension of their studies on the glassy

crystals, and opened up a new realm of ‘Doping Chemistry’.



It 1s of interest to comment here that Professor H. Suga considers he was
born to be a chemical thermodynamicist since his name contains fundamen-
tal thermodynamic quantities, i.e., H (enthalpy), S (entropy), U (internal
energy), G (Gibbs energy), and A (Helmholtz energy).

The accompanying photograph shows Prof. Suga and his wife relaxing at

home in the traditional Japanese “Kimono”.

Michio Sorai

Reproduction from ICTAC NEWS, No.1, 10-11(1995).



