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M Abstract

Fine ceramics is an essential material for present strategic industry, including electronics, semiconductors,
information, telecommunication, environment, energy, automobile, medical, bioindustry and so on. Annual
production of Japanese fine ceramic industry exceeds 2000 billion yen and Japan leads the world both in pro-
duction and technology in this field. These fact enables the Japanese strong power in the frontier industry.

Since fine ceramics is broadened in extreme wide ranges in material, shape, application field and manufac-
turing method, the target of this survey is focused on porous fine ceramics. Because porous fine ceramics is
used widely as a material corresponding to the global environmental problem which is the urgent issue.

Ceramics has a long history. Traditional ceramics representing by Seto and Arita wares have progressed
and expanded into modern fine ceramics. This research surveys the development history and industrial situ-
ation of fine ceramics, comparing to the world.

In Japan, US and Europe, fine ceramics have undertook research and development only in 40 years and its
industrial history is less than 30 years. In the meantime, Japan have reached to the top in the world both in
production and technology by inheriting the above traditional ceramic technology, continuing the national pro-
ject including industry, government and academy, and the high level competition between ceramic manufac-
tures. Concerning the technological progress and property of porous ceramics, the structure, manufacturing
method and application field are mainly surveyed. As typical applications of porous fine ceramics, a ceramic
catalyst carrier for purifying automotive exhaust gas (honeycomb structure), diesel particulate filter (DPF)
and ceramic filter are taken up, and their development and commercialization history are surveyed and sum-
marized. Honeycomb structured catalyst carrier was developed by advancing the traditional ceramic tech-
nology and newly developed low expansion material and extrusion process as the core technology. Nowadays,
approximately 50% of the world are produced in Japan. DPF was firstly developed and commercialized in
the world by utilizing the extrusion process in honeycomb manufacture and developing the material required
to DPF, and approximately 80% of the world are produced in Japan, including overseas factory production. As
an other ceramic filter, a diffusion plate or tube has been used for sewage disposal since prewar periods, and
recently more advanced filter is being developed such as hydrogen filtration and so on.

In 40 years since fine ceramics was developed, Japan could lead the world both in production and technol-
ogy. The main factors are the inherit of the technology of traditional ceramics, the national project compos-
ing government, industry and academy, the high level competition between many ceramic manufacturers,
who are positive in development, and the excellent quality control and production management. However,
these Japanese advantage are recently being threatened by the hollowing of domestic technology accompa-
nying with shifting production and developing branch overseas, foreign large projects such as nano-technolo-
gy and so on. In order to maintain the Japanese advantages, further continuing and persistent efforts cover-
ing government, industry and academy are strongly required.
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