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Abstract: With the recent promotion of the conservation of energy and resources and reduction of waste,
more materials are being recycled. Some aspects of recycling, however, are dangerous, and frequent
incidents of explosion, fire, and poisoning have been reported. These hazards are attributed largely to the
increase in the amount and types of recycled substances, the replacement of chlorofluorocarbons with
liquefied petroleum gas, which is done to protect the ozone layer and to ward off global warming, and the
use of flammable cleaning liquids instead of nonflammable ones in an effort to reduce environmental
pollution.

The objective of this research is to present accident-prevention measures that are applicable to the
industry by evaluating the fire and explosion hazards related to the recycling process, developing
techniques to evaluate the risk of such hazards, and designing technology that is capable of controlling or
preventing the development of explosions.

The research subjects and study items of this research project are as follows:

(1) Study of the fire and explosion hazards resulting from mixing chemicals during the recycling process.
Study of scale effect, a method for the analysis of experimental results, and a method for the
identification of reaction products for laboratory recycling simulations.

Evaluation of the hazard associated with the catalytic effect of metals on decomposition and
development of a method to eliminate that effect.
Development of a classification system for incompatible hazard of materials.
(2) Study of explosibility and combustiblity of discarded flammable substances.
Development of a simple test method for the explosibility and combustibility of waste oil.
Study of metal dust explosions under an atmosphere of oxy-compound vapor.
Study of vapor explosions related to the rupture of LPG containers.

(3) Development of an explosion mitigation system applied to crushing and milling equipment.
Determination of the extinction limit of burning industrial waste by extinguishers, such as those
using water, inert gas, and dry powder.

Development of an explosion mitigation system applicable to crushing and milling equipment at a
reasonable cost.
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