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Study on Chemical Reaction Hazards of Organic Solvents (2nd Report)
— Reaction Mechanism of Epichlorohydrin-Dimethylsulfoxide Mixture —*

by Takayuki ANDO**

Abstract: Although the potential hazards of the solvents are usually discussed on fire or explosion
hazard, some solvents show thermal hazards such as exothermic decomposition and/or exothermic
reaction with the solute, which are found, for example, in distillation processes.

In our previous report, we measured the exothermic properties of the mixture of epichlorchy-
drin(ECH) with dimethyl sulfoxide(DMSO), and analyzed the reaction products so as to investigate
the reaction mechanism of the mixture, and have concluded that the two distinct exothermic peaks
in a DSC curve for the mixture corresponds to the intermediate formation(the first exotherm) and
decomposition(the second exotherm) of mono- and di- chlorohydrins.

In this paper, the exothermic properties of the mixtures of mono- and di- chlorohydrins with
DMSO were measured by use of DSC, and the effect of addition of water or hydrochloric acid to
the mixture of ECH with DMSO was investigated to certify the validity of the reaction mechanism
proposed in the previous report.

The results are summarized as follows:

(1) The second exothermic peak in a DSC curve for a mixture of ECH with DMSO is in the similar
temperature range for the exothermic peaks in DSC curves for mixtures of chlorohydrins with
DMSO. It is consistent with our conclusion in the previous report that the second exotherm is
due to decomopsition of the chlorohydrins formed in the first exotherm.

(2) The first exothermic peak in a DSC curve for a mixture of ECH with DMSO moves toward lower
temperature by addition of water or hydrochloric acid. It shows that the first exotherm is not
due to some reaction of ECH with DMSO, but is likely to correspond to the decomposition of
ECH accelerated with the polar effect of DMSO.
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Fig. 2 DSC curves for 3CPD, DMSO and their mix-
ture (50 wt% : 50 wt%).
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Fig. 4 Effect of addition of water or hydrochloric acid
on DSC curves for ECH/DMSO mixture.
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Fig. 5 Reaction scheme for the mixture of ECH/DMSO
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Fig. 6 DSC curves for ECH/DMSQ mixtures normal-
ized with the amount of ECH.
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