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11. Evaluation of Explosion and Fire Hazards in Manufacturing
Process of Organic New Materials

by Takayuki ANDO*

Abstract; In manufacturing, transporting, and storage of fine-chemicals such as pharmaceuticals,
functional resins, pesticides and so on, the hazard evaluations have been extremely important.
These chemicals with enhanced value are usually produced in small quantity with a variety of
processes. As a result, the same reaction vessel may often be used to synthesize different kinds of
chemicals with different processes. Therefore, the potential hazards of the chemicals including raw
materials, intermediates, and products may be increased due to unsuitable reaction condition,
mistakes in plant operation, and so on.

To prevent explosions or fires in the fine-chemical industry, it is thus very important to
evaluate the potential hazards of chemicals themselves and chemical reactions, and to investigate
safety measures on manufacturing facilities and operating system on the basis of the informations
on hazardous properties of the chemicals.

In this report, several methods to investigate the thermal hazard such as runaway reaction
or thermal decomposition are shown. Then, an example of application of hazard evaluation
procedures is presented by considering the cause of a batch plant incident occurred recently in
Japan.

Keywords; Thermal Decomposition, Runaway Reaction, Differential Scanning Calorimeter, Adia-
batic Calorimeter
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Fig. 1 DSC curves of acrylonitrile/dicyclopentadiene
mixture.
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Fig. 2 Comparison of DSC curves of acrylonitrile,

dicyclopentddiene, and cyanonorbornene with
that of acrylonitrile/dicyclopentadiene mix-
ture.
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Fig. 3 Influence of the addition of cyanonorbornene

on the reaction of acrylonitrile with dicy-
clopentadiene.
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Fig. 4 Self-heat rate of the adiabatic reaction of
acrylonitrile with dicyclopentadiene by ARC.
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Fig. 5 Pressue increase in the adiabatic reaction of
acrylonitrile with dicyclopentadiene by ARC.
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Fig. 6 Influence of added impurities (one compound

at a time) on the reaction of acrylonitrile
with dicyclopentadiene.
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Fig. 7 Influence of added impurities (two com-
pounds at a time) on the reaction of
acrylonitrile with dicyclopentadiene.
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Fig. 8 Influence of oxygen in the air on DSC

curves of acrylonitrile, dicyclopentadiene, and
cyanonorbornene.
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Fig. 9 Influence of excess acrylonitrile on the reac-

tion of it with dicyclopentadiene.
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Fig. 10  Self-heat rate of the adiabatic reaction of
acrylonitrile by ARC.
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Fig. 11  Pressure increase in the adiabatic reaction of

acrylonitrile by ARC.
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