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Development of Refractories Technology for Iron and Steel Industry in Japan
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B Summary

Refractories is a material which can be used at the temperature above 1500°C . On that account, iron and steel industries
which operate their furnaces and kilns at more than this temperature regards refractories is an indispensable material and
they can use this material for high temperature purposes of furnace linings, for example, blast furnace, converter, reheating
furnace, etc., together with those purposes as flow valves and controllers for molten iron and steel. Refractories is also
consumed in such high temperature chemical industries as cement and glass, but their amounts of refractories consumption
are about several tenths of the amount which iron and steel industry consumes. On the other hand, iron and steel industry
consumes some 70 per cent of the total production of refractories in our country. In this report, study has been made on how
the refractories industry of our country was formed at the beginning period of Meiji Era to cope with the Western powers. In
spite of their efforts, they could not satisfy the demand from iron and steel sectors only with those reverberatory furnaces
and smaller blast furnaces, therefore, more than 50 % of the demand for steel products from the expanding industries had
to be imported from abroad. This difficulty was overcome by the inauguration of Yawata Iron and Steel Works in 1901. The
iron and steel works of Yawata could obtain the refractories products necessary for their iron and steel works from their own
refractories manufacturing plant by the amount of 75 % and the rest was purchased from the market. This purchasing policy
of the steel plant of Yawata encouraged the refractories industry of Japan and paved the way to the mutual progress of steel
and refractories industry in Japan.,

As for the raw materials of refractories in Japan, the natural resources of clay, quartz, and dolomite are only produced from
the view point of refractories. As far as the steel production concerned, these resources of Japan cannot satisfy the severe
condition of refining conditions of steelmaking plants from the viewpoint of durability. In the steelmaking plant, they need
a higher quality of raw materials such as alumina, magnesia, chromia, etc., which cannot be produced in Japan. On that
account Japan had to depend on the natural resources abroad, and she obtained these raw materials from the mainland of
China. As the result of importing these refractory raw materials of higher quality raw materials of neutral and basic quality
from the mainland China, , our steel industry could make a progress from the era of Taisho and Showa.

In the post war period, due to the technical innovation, especially, in the sector of steelmaking, the natural resources of
neural and basic quality had become necessary, and were imported from USA in the period of reconstructing stage after
the war, but in the developing period of ‘70s, could import from all the world. As far as magnesia resources concerned, the
sea - water magnesia could be produced as a result of developing the study of extracting magnesia from sea water. The
process had to be developed in order to compensate the shortage of the natural resources of magnesia with the artificially
manufactured raw material. However, a further innovated process of magnesia and other high quality raw resources became
necessary, and a process of preparation of electro-melting process had been developed. The energy for this process of
melting these materials of high quality is high, on that account, Japan whose energy cost is high, had to depend on OEM
purchasing policy from abroad, especially from China. As the result of the dependency on abroad, the number of personnel
decreased to about one third compared with the personnel in 1970, the highest in the number of personnel and corporations.
However, as far as the statistics is concerned, the unit price of the exporting refractories is higher by three times compared
with the import. This is an typical indication of the quality of our products in comparison of the overseas.

As the result of technical innovation in the process of iron and steel, the impurity in the steel products, for high quality steel
of automobile, has been decreased down to the single ppm, less than 10 ppm, in the amount of impurity. This is an epoch
making landmark in iron and steel technology. As far as refractories technology is concerned, this is considered a result of
technological tendency from acid refractories to basic one, via the neutral refractories of high alumina and carbon. From the
view point of oxygen stability, the basic and carbon refractories are considered superior and the refractories industry of Japan
has contributed to the steelmaking industry in the field of minimizing technology of impurity contamination in steel.
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