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2. Measurement of Heat of Nitration by a Twin-type Calorimeter

by Yasuhiro FUJIMOTO*

Abstract: In chemical industry in Japan, the production of fine chemicals has been becoming a

mainstream in this field.

These manufacturing processes involve some serious problems on

safety as the production is sometimes carried out with less safety information such as runaway

reaction and thermal decomposition.

This may be due to the fact that various kinds of

chemicals with small quantities are required to produce.

In this chapter, measurements of reaction heat in nitration of benzene, which may be a very

important factor for the prevention of runaway reaction, were conducted using a twin-type

calorimeter. The nitration of benzene carried out in this chapter is shown below:
CH: + Mixed Acid (H,SO, + HNO,;) — CH;NO,
The experiments were carried out by a twin-type calorimeter (HTIC-200) made by Tokyo

Riko Co.

both heat of nitration and of dilution by sulfonic acid.
calculated by subtruction of heat of dilution from the above total heat of reaction.

The total heat of reaction in benzene nitration process by mixed acid must involve

Then, the heat of nitration can be
The heat of

nitration thus determined was 34.2kcal/mol. This value is rather bigger than the reported one,
so the above value may involve other heats of reaction, such as heat of dilution by nitric acid.

Key words; Runaway reaction, Benzene, Nitration, Mixed acid, Heat of reaction, Reaction rate,

Calorimeter
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3. Evaluation of Runaway Reaction and Thermal Explosion

with Adiabatic Calorimetry.

by Takayuki ANDO* and Shigeru MORISAKI*

Abstract: The thermal runaway process is characterized particularly by a progressive increase in

heat generation rate, temperature and pressure.

It begins when heat generation from particular

chemicals undergoing exothermic reaction or decomposition becomes greater than cooling capacity

of and “or heat loss from facilities.

Differential thermal analysis (DT A) and differential scanning calorimetry (DSC) have been the

most common techniques used to study the thermal behavior of chemicals and reaction hazards,

as these methods require small sample sizes, typically, a few milligrams, and short analysis times

of a few hours at most.

However, it will be advisable to know the thermal hazards of chemicals under adiabaric

condition, because, in actual cases, the chemicals may sometimes be under adiabatic condition

when, for example, agitation failed or flow of cooling water was lost.
In this report, we have shown the results of two examples of ARC (Accelerating Rate

Calorimeter) experiments on aromatic nitration and amination under adiabatic condition.

Keywords: Nitration, Amination, Adiabatic Calorimeter, Runaway Reaction, Thermal Explosion
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