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M Abstract

The Haber process for synthesizing ammonia gave us a vital tool for tackling the serious agricultural
issues arising from the 20th century's population explosion, when the world's population sharply increased
from 16 to 65 billion, enabling chemistry to answer the hopes of human society. Ammonia production utiliz-
ing nitrogen fixed from the air, which exists there in unlimited quantities, needed sophisticated techniques
such as catalysts, high-temperature and high-pressure operation, and corrosion atmospheres, which were
successfully overcome at the industrialization. Therefore, the ammonia industry was called the origin of the
chemical industry.

While the production of chemical fertilizer started in European countries, Japan caught up within a short
period of ten years. This success was brought about by many entrepreneurs and scientists/engineers who
hoped for the strong development of this country, in addition to the need for fertilizer in Japan. Thereafter,
the domestic ammonia and urea industry experienced prosperous times as the principal industry in chemical
manufacturing until it suffered a prolonged downturn. The domestic fertilizer industry, not only by respond-
ing to domestic demand but also by acting as an exporting power, built up a position as a major contributor
to the high growth rate of the country from the 1960s. However, without cheap indigenous raw materials,
the domestic fertilizer industry gradually lost out to worldwide competition, in spite of its best efforts to
revive its competitiveness. The industry proceeded with the conversion of feedstock to cheaper materials,
concentrating on technology development to find out a way out of this predicament.

In due course, urea technology that was competitive in the global arena was developed, and sophisticated
technologies were born at various manufacturers such as specialists in materials, equipment and rotary
machines, and instruments/instrumentation. Furthermore, such manufacturers were able to become technol-
ogy-oriented companies, which contributed to stronger capabilities worldwide. It is said that developed tech-
nologies recognized as being globally competitive were born in such a very severe atmosphere. Though fer-
tilizer production itself was unfortunately over in Japan, various kinds of technologies that were developed
along the way contributed to Japan's stance as a technology-oriented country and planted the seeds for it to
become an exporter through its engineering companies and manufacturers.

This survey, under the title of "fertilizer", was carried out focusing especially on ammonia and urea tech-
nology which is important, from not only the technical but also social viewpoint. The history of technology
development, from the beginning of industrialization up to the present, was investigated in relation to social
movement, namely against the background and progress of technology development and also the persons
who contributed substantially to it. The fact that many innovative technologies were developed in Japan was
especially highlighted. On the basis of understanding the principles and structures of ammonia and urea
technology, investigation of not only each step of the plant's process, but also important elemental technolo-
gies and equipment that support the process, was the major task to summarize and conclude this survey
effort. Finally, possibilities for future technologies development were observed, and the fact that technologies
can contribute to various areas such as hydrogen generation, highly efficient power generation, and substi-
tute fuel production for future society was also confirmed.
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