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Abstract; Some explosions, which occured in heterogeneous liquid-liquid reaction processes, have
been reported. In such processes, reactants need to be mixed well by mechanical agitation for smooth
progress of the reactions. And the unsuitable control for the mixing is the most frequent cause for
runaway situation.

Better understanding of the heat release behaviour under some condition of mixing would give better
knowledge of the explosion stories. It could be quite useful to reduce the occurrence of same type of
explosion.

An aim of this study is to simulate accident stories, which might be caused by inappropriate mixing
conditions in the reaction process. A typical examplosion happened in a liquid-liquid two-phase
heterogeneous reaction which rate is controlled by only agitation speed for mixing. That is, the faster
speed, the faster reaction rate, and the slower, the slower. In this case, we guessed that the accident was
brought on a runaway reaction triggered by the faster agitation speed than one in the latest successful
batch.The reason of the modification of the control sequence of the agitation was to improve productivity
by the faster reaction. As the result, the reaction temperature might finally achieve to the boiling point and
the bubbling might start. After that, the slower agitation couldn’t make the reaction rate smaller any more
because of the bubbling would stir up the reactants instead of the mechanical stirrer.

To simulate it, the heat release rate in the heterogeneous reaction must be estimated under any agitating speed.

In the previous work, in order to predict the heat release rate on anytime, the method which could lead
the equation to predict, is proposed using an empirical equation of time versus particle size with the
experimental results from a reaction calorimeter RC1. The hydrolysis of anhydride is selected as a model
reaction, which reaction rate is suitable.

In this paper, some experiments to evaluate change of particle size distribution over reaction time are
done with FBRM system, a laser reflection type in-situ probe. And one of the experiments is visualized
with an in-situ fibre-probe. Modified sauter diameter which calculated from chord length data of FBRM
measurement was fitted to the empirical equation.

The experimental modified sauter diameter in the equilibrium state was observed to be the constant
value in spite of proceeding and/or finishing heat generating reaction. Precipitation of sodium salt seems
to occur.
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Fig.3 A fitting result for sauter diameter
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Fig.4 A close-up of Fig.3
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