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1. Introduction

@z*

by Shigeru MORISAKI*

Abstract: Chemical industries in Japan have begun extensively to produce so-called fine-chemicals

D
2)

3

Y

5)

such as pharmaceuticals, functional resins, pesticides and so on. The production of these
chemicals is usually carried out by a varied and small quantity type process to enhance value of
the chemicals. As a result, chemicals with complicated structures have a tendency to be
synthesized in a same reaction vessel, and then some different kinds of processes are often used
as a multipurpose system for the production of these chemicals. Therefore, the potential hazards
of the chemicals including raw materials, intermediates, and finished goods may be increased in
connection with unsuitability of installations and difficulty of operation.

In recent years, explosions or fires broke out at times in the batch processes for
fine-chemicals in Japan, killing some workers and causing extensive damage to plants and
buildings on the site. For the prevention of these accidents in batch processes, it is critical to
evaluate the potential hazards of chemicals themselves, and to investigate safety measures on
manufacturing facilities and operating system on the basis of safety knowledge of the chemicals.

In this specific report, different kinds of experiments were carried out with relatively large
amounts of sample to investigate the thermal hazards such as runaway reaction or thermal
decomposition for the purpose of prevention of explosion or fire in batch processes of reactive
substances. The contents of the research are briefly outlined below.

Introduntion

Study on nitration with a twin-type calorimeter

Reaction heat of nitration of benzene and heat of formation of nitro group were evaluated with
a twin-type calorimeter using a few grams of samples, and also the effect of sulfuric acid on
the nitration was investigated.

Evaluation of reaction hazard by Accelerating Rate Calorimetry (ARC)

Nitration of benzene and amination of p-chloronitrobenzene were carried out with ARC to
clarify the danger by considering adiabatic condition in these reactions.

Evaluation of runaway reaction with a 1 liter reaction vessel

5-t-butyl metaxylene was nitrated in a 1 liter reaction vessel to see the process of runaway
reaction, and the effect of concentration of nitric acid on the nitration was also examined.
Evaluation of reaction hazard in a bench scale batch plant

Nitration of benzene was carried out using a 20 liter reaction vessel to see the effects of feed
rate of mixed acid and of cohcentration of sulfuric acid on the heat-rate or the temperature
rise in the reaction system.
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6) Evaluation of thermal hazard in distillation process

To evaluate the thermal hazard of distillation process, chlorinated aromatic amines were tested by a

spontaneous ignition apparatus to investigate the effects of metal ions and of evoluted hydrogen

chloride on the distillation.

7) Analysis of case histories in batch processes

The case histories of 297 accidents in batch processes were analyzed according to their accident

types, reaction types and so on, and 12 case histories were cited as typical.
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