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Abstract : Concern for recycling of the people and the industry rises. But, explosions / fires
often happened in the recycling industry due to the increase in the explosion / fire hazard of the
recycle materials. This research paid attention to the explosion / fire which happened due to the
portable liquefied gas cylinder and the spray can for the purpose of the safe handling in the people
and the recycling industry.

First, kind of materials and its containing rate about the spray gas of the spray cans and the
occurrence of the explosion / fires were investigated, and it found out that, (1) 90% and more of
the spray cans contain flammable gas. (2) The spray gas of most spray cans is LPG or LPG /
DME. (3) Most of the spray cans of cosmetics contain alcohol in addition to the flammable gas.
(4) The containing rate of the spray gas can be divided into less than 20%, about 50%, and more
than 80%. (5) More than 99% of the contents of a spray can for the harmful insect was flammable
gas. (6) Most of the explosions or fires at the recycling industry happened in burning or the
dismantling process. (7) Most of the explosions or fires in the general factory and the consumer
happened by the cause of lack of understanding of the flammability of spray gas or leaving to the
high temperature environment. (8) The fire of the garbage truck is the most conspicuous about the
number of explosions or fires. (9) Damage due to the explosion or fire at the garbage dump factory
tends to grow big, and a casualty often occurs. (10) The long closedown of the garbage dump
factory has a great influence to the people.

Second, experiments were carried out about the observation of the leak gas when a spray can
burst and the ignition area when flammable gas leaked out, and it found out that, (11) The
diffusion of the leak gas when a vessel burst depend on the condition of the hole. (12) When
flammable gas leaked out, the flame to the leak side propagated longer than flames to the other
directions. (13) The maximum ignition distance from the leak point to the ignition source was 46
cm when leak time was 1 sec. When leak time was 2 sec, it was 46 cm.

From now on, an actual scale explosion experiment will be done about the case that goods on
the market burst with a viewpoint of the ignite area and the explosion scale.
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Fig. 1 The internal structure of the spray can.
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Fig. 2 Vapor pressures of dimethyl ether, propane
and butane.
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Fig. 4 Distribution of the containing rate of
DME/LPG of spray cans for cosmetics.
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Fig. 5 Experimental setup to observe the diffusion
of leaked gas when the rupture occurred.
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