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6. Study on the Cause of Distillation Incidents of
Chlorinated Aromatic Amines
by Takashi KOTOYORI*

Abstract; Chlorinated aromatic amines are used as intermediates for synthesis of a variety of
medical and pharmaceutical products or agricultural chemicals. Amines of this kind are purified
by vacuum distillation after synthesis.

Chlorine-containing organic compounds such as chlorinated aromatic amines have inherent
property of partly decomposing, if heated for distillation, etc., to liberate hydrogen chloride (HCI)
and give HCI salts of amine proper or dehydrochlorinated amines or tar (i.e. amine polymer, high
molecular weight-addition products of various amine residues which arise by dehydrochlorination
reaction of the amine proper;, amine polymer exists partly also in the form of HCI salts). These
decomposition products are hereinafter referred to as amine-HCI salts in the lump.

If the normal temperature inside the vessel should have been slightly exceeded, in the
process such as distillation, due to failure of temperature control, etc., the decomposition
reactions are remarkably promoted. And if operators on duty are not aware of the abnormal
situation occurring in the vessel, the inside temperature gradually gets higher, since the
dehydrochlorination-polymerization-neutralization reaction proceeds slightly exothermally as the
overall process.

On the other hand, HCl thus formed, unless measures such as alkali addition to the crude
product have been taken in advance, reacts with metallic structure of the vessel or with metallic
catalysts, which have been carried through to the destillation stage together with the crude
product, to give metallic chlorides. Since these metallic chlorides, e.g. FeCl,;, exerts in most cases
powerful catalytic effect on the decomposition reactions of amines of this kind, the reactions are
greatly accelerated as the chlorides are formed. In the final stages, the contents in the vessel
changes largely into amine-HCI salts and the temperature inside the vessel rises also ‘by a large
margin at the same time. ‘

When a temperature of two hundred and several tens degrees centigrade is reached in the
vessel, dissociation reaction of amine-HCI salts into free amines and gaseous HCl suddenly
commences. In other words, explosive HCl-liberating reactions take place suddenly over a certain
temperature level in the vessel, and thus, burst incident of distillation plant or environmental
contamination incident due to blowing-off of chlorine-containing contents is brought about (Ref.
1).

Two incidents occurred in Japan from 1973 on to 1975. In each case, the batch distillation
vessel burst due to abnormal increase in temperature and pressure in the vessel accompanied by
blowing-off of the contents, during vacuum distillation of a substance belonging to chlorinated
aromatic amines. Those were 4-chloro-Z2-methy-aniline (m.p.30° C, b.p. 240° C, hereinafter
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referred to as CMA) in one case, and 3,4-dichloroaniline (m.p. 71.5° C, b.p. 272° C, hereinafter

referred to as DCA) in the other case.

The above-mentioned dangers which may happen in vacuum distillation of chlorinated

aromatic amines are the ones inherent in amines of this kind. So it is thought to be reasonable to
consider these phenomena in the lump. Thus in this paper, firstly the two incidents are outlined;
next, phenomena observed in common in distillation incidents of amines of this kind are stated;

then a series of experimental informations concerned are showed; finally incident-preventive

measures based on those informations are mentioned.

Keywords; Chlorinated aromatic amine, distillation, dehydrochlorination reaction, hydrogen chloride,

gas liberating reaction, burst, vessel, incident.
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Fig. 1 Adiabatic heating curves of CMA-metallic compound
mixtures.
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Fig.2 Adiabatic heating curves of DCA-metallic chlorides mixtures.
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Fig. 3 Heating test of aromatic amine-HCI salts in sealed

glass ampules.
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Fig. 4 ~Crushing experiment of sealed glass ampule in an
aqueous AgNO, solution. ‘
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