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Chem. Soc. 1961, 3685] i< & 2 4> F %18 3R HIEX
FTVWEBREBIILT, COBORICHT AHETERD
R EE» OBREEL .

51) H. Yamatera, Bull. Chem. Soc. Jpn. 41
(1968) 2871; La Natur et les Proprisétés
des Liaisons de Coordination (Colloges
Internationaux du Centre National de la
Recherche Scientifique, N° 191, Paris 1969),
p. 73 (published 1970).

Historical Review of Theories of the Coordinate Bond

Hideo YAMATERA

(Professor Emeritus, Nagoya University)

The metal-ligand bonds in Werner complexes
were first explained by Kossel’s electrostatic
model. The concept of electron-pair bond was
introduced into coordinate bonds by Sidgwick
(1927), and this concept was given a quantum
mechanical basis by Pauling (1931). Bethe
(1929) predicted splitting of degenerate energy
levels of the central ion of complexes accord-
ing to the symmetry of the crystal field. This
crystal field theory was applied by Van Vleck
(1932) to the study of the paramagnetic
anisotropy of iron-group ions. Molecular
orbital method proposed by Mulliken in early
1930’s gave the basis for the modern ligand
field theory. Van Vleck (1935) showed that
magnetic susceptibilities of transition-metal
compounds were explainable by any of the
crystal-field, valence-bond, and molecular-
orbital theories. Spectra of transition-metal
complexes were systematized by Tsuchida(1938)

as spectrochemical series. Following the at-
tempt of Finkelstein and Van Vleck (1940)
to explain Cr®* spectral lines by the crystal-
field theory,
transition-metal complexes flourished in early
1950’s.
made by Tanabe and Sugano (1954) who gave
a series of diagrams of energy levels vs.
crystal field parameter Dg for d* ions.
Schéffer and Jorgensen (1965) proposed the
angular overlap model as a simple model to
replace the crystal field model, which was
found to be unreasonable. Recent development
of computers made complicated molecular
orbital calculations practical. However, a
higher degree of numerical accuracy and preci-
sion is not necessarily accompanied by a
sharper chemical image. New theories which
will meet the requirements of chemistry, e.g.,
description of reactions, are awaited.

investigations of spectra of

The most systematic research was

(15)
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History of Methanol Synthesis

Masanao ESAKI
(Kanto Natural Gas Development Co., Ltd)

Masao OHTANI
(Ohtaki Gas Co., Ltd.)

Before the Second World War, the tech-
nology for manufacturing methanol was one
of a few chemical processes successfully devel-
oped by Japanese people.

There were two different processes, one
was developed by Tokyo Industrial Institute
and the other by the Japanese Navy.

The former process was industrialized by
a plant of 5 metric tons per day in 1933 at
Gosei Kogyo Co., Ltd. located in Hikoshima
(Yamaguchi Prefecture), which was 10 years
behind the time when the German company,
BASF, constructed a commercial plant in 1923
at Leuna in Germany. The latter process was
industrialized by a plant of 3 metric tons
per day at Navy Fuel Institute located in
Tokuyama (Yamaguchi Prefecture). The both
processes used coal as a raw material.

After the Second World War, the raw
material was changed from coal to natural
gas, subsequently to liquefied petroleum gas
and the plant capacity became larger. A plant
capacity of one train had been increased from
10 metric tons per day to 100 metric tons per

day. With increase in demand for methanol,
the number of methanol plants in Japan had
become 12 and the overall plant capacity had
been 1 million metric tons per year.

In order to cope with lower prices methanol
imported from abroad, a plant -capacity
further became larger and the whole produc-
tion in Japan concentrated in two methanol
centers in the East and West Japan. Total
production capacity in Japan was expanded
to 1.5 million metric tons per year in 1975.
But, as low prices offensive from abroad
persisted, Japanese methanol manufacturers
were forced to move the plant location
abroad. Japan Saudi Arabia Methanol Co.
which was jointly established by Japanese
manufacturers and Saudi Arabia started
production of methanol in 1983 and at the
same time the above East and West methanol
centers stopped production. At present, Japan
is importing from abroad 98% of 1.9 million
metric tons of methanol which is equal to the
domestic annual demand.
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