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The Development of Acetaldehyde Manufacturing Technology

in Japan (3)

Takashi I1JIMA

(Gifu College of Economy)

Japan’s acetaldehyde manufacturing tech-
nology was developed by Nihon Gosei
Kagakukogyo Co. in 1928, and Nihon Chisso
Hiryo Co. (Chisso Co.) in 1932 respectively.
Other four companies intorduced or developed
it based on German technology before World
War II.

The former two companies adopted the

circulation process of the reactant liquid,
while the latter four companies employed the
circulation process of acetylene gas.
‘ In both processes, acetylene reacted with
water to produce acetaldehyde using mercury
sulfate as a catalyst. Ferric sulfate was
used mainly as promoter. {(In some cases,
manganese dioxide was used, and in other
case, no promoters were used.)

The reactor used at the Nihon Gosei
Kagakukogyo Co. was made of stainless steel
{made by Krupps, Germany) and was in use
for 35 years until 1964 when its operation
came to an end. The reactor at Chisso Co.
was made of hard lad. Technological improve-
ments were made mainly in the field of op-
After the

war, improvements were done in chemical engi-

erations at the production levels.
neering. Other notable improvements were
rationalization of the calcium carbide furnace
The auto-
matic control of equipment, however, was

and purification of acetylene gas.

not fully improved.
Business development of acetaldehyde
manufacturing in each company was as fol-

lows.

Nihon Gosei Kagakukogyo Co. was estab-
lished by a corporate cartel which had been
engaged in producing acetic acid from the dis-
tillation of wood with the aim of synthesizing
acetaldehyde and acetic acid. Other companies
including Chisso Co. aimed at effective use of
carbide for producing acetic acid or solvent
out of acetaldehyde, and eventually for pro-
ducing fiber. During World War II, however,
they were not able to produce fiber. Major
emphasis was placed on producing solvent
for military use and butanol or isooctane
for aircraft fuel. As raw material, carbide-
acetylene was produced using cheap electric
power.

After World War II, Japan’s chemical in-
dustry started full-fleged production of PVC
as acetylene derivatives, making effective
use of chlorine. They also started production
of vinyl acetate, polyvinyl alcohol, and
acetate from acetaldehyde-acetic acid, which
were materials used in the textile industry.
Chisso Co. started to produce octanol which
was the raw material of plasticizer, produc-
tion of PVC as well as acetaldehyde deriva-
tives was a new pillar of the post-war
Japanese chemical industry which mainly
used to produce ammonium sulfate fertilizer.

In the meantime, the petrochemical in-
dustry began to develop with the operation of
the first. stage of petrochemical complex

starting in 1958. When the second petrochemi-
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cal complex plan was under consideration, the
Wacker process of acetaldehyde production
became less expensive than the conventional
process. Acetaldehyde manufacturing, there-
fore, converted into the new process from 1962
to 1964. The conventional process was aban-
doned in the period 1964 and 1968. Acetal-
dehyde manufacturers developed then business
based on hydroelectricity which was used for
When they

moved over into the petrochemical industry

the production of acetylene.
with petroleum energy as its foundation,
they had no option but to adapt. How com-
panies changed differed from one to another,
depending on size of capital and corporate
mentality of the companies.

Minamata disease was a neurological one
and organic mercury poisoning caused by tak-
ing orally a large amount of organic mercury
The of-
ficially recognized number of the patients
totaled 2,600 (out of which 600 died), pa-
tients applying for the official recognition

accumulated in fish and shell fish.

20,000. Besides them, there has been a large
number of potential patients.

Organic mercury compounds, the causative
derived from
The
catalyst (mercury sulfate) used in the process

agent of Minamata disease,
the acetaldehyde production process.

generated methyl mercury in the reaction
process as by-product which was discharged
into and contaminated the sea and rivers near
the factory.

The first case of Minamata disease was
found around Minamata Bay near the Mina-
mata factory of Chisso Co.in 1956. Nine years

g
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later, in 1965, Niigata Minamata disease oc-
curred in the Agano River basin near the loca-
tion of the Kanose factory of Showa Denko Co.

Minamata disease occurred twice at dif-
ferent companies, since the cause of the first
Minamata disease had not been investigated
thoroughly and any countermeasure had been
ineffective.

The causes were investigated and discov-
ered by medical researchers of Kumamoto
University from the viewpoints of epidemolo-
gy, pathology, and clinical medicine. It took,
however, a lot of time to figure out the
causative agent of the disease produced at the
factory.

Delayed investigation of the cause and
slow countermeasures against the disease
were attributable to the employees’ sense
of belonging to a company, corporate cul-
ture and integration among companies,

in other
In addition, (at

the time when the disease occurred) as the

business circles and government,

words, corporate mentality.

conventional process was being scrapped, the
companies were not able to stop the operation
or equip the factory with waste water treat-
ment equipment.

It has not yet been discovered why Mina-
mata disease did not occur at the six other
acetaldehyde manufacturing factories out of
eight. It is necessary for Japan’s chemical
technological history to investigate Mina-
mata .disease in a comprehensive manner
including the location of factory and opera-

tion conditions.
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