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Chemical Reaction Hazards of Organic Solvents(1st Report)
— Thermal Stability of Epichlorohydrin-Dimethylsulfoxide Mixture —*

by Takayuki ANDO™*

Abstract: As most of organic solvents used commonly in the chemical industry are inflammable,
the potential hazards of the solvents are usually discussed on fire or explosion hazard. However,
some solvents show thermal hazards such as exothermic decomposition and/or exothermic reaction
with the solute, which are found, for example, in distillation processes.

Distillation is usually regarded as ’physical’ process and is not considered so hazardous as other
"chemical’ processes such as a reaction process. However, as heat is supplied continuously to distilland
for compensating the heat of evaporation, distillation process is inherently with potential hazard
which leads to runaway of exothermic reation. The hazard is especialy feasible when the distillating
vessel was designed for vacuum processing, because the pressure in the vessel is not supposed to get
far above a atmospheric pressure.

In this paper, the exothermic properties of the mixture of epichlorohyrin(ECH) with dimethyl sul-
foxide (DMSO) were measured by use of DSC(Differential Scanning Calorimeter) and ARC (Acceler-
ating Rate Calorimeter), and the reaction products were analyzed with DSC-GC-MS
(Gaschromatograph-Mass Spectrometer) so as to investigate the hazards of the vacuum distilla-
tion process of ECH often found in industry.

The results are summarized as follows:

(1) The thermal hazard of a mixture of ECH with DMSO is higher than either of ECH or DMSO.
(2) The exothermic onset-temparature for a mixtures of ECH with DMSO does not depend so
much on the content of ECH in the mixture.

(3) The first exothermic peak in a DSC curve for a mixture of ECH with DMSO is mainly attributed
to the formation of mono- and di- cholorohydrins. ‘

(4) The second exothermic peak in a DSC curve for a mixture of ECH with DMSO is mainly at-
tributed to the decomposition of mono- and di- cholorohydrins formed in the reaction corresponding
to the first exothermic peak. :

Keywords; Distillation, Reaction hazard, Solvent, GC-MS, Differential scanning calorimeter, Ac-
celerating rate calorimeter
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Fig. 1 DSC curves for ECH, DMSO and their mixture
(68 wt% : 32 wt%).
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Fig. 2 Effect of ECH content on the DSC curves for
ECH/DMSO mixtures.
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Fig. 3 Self-heat rate for the decomposition of ECH
and DMSO by ARC.
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Fig. 4 Self-heat rate for the reaction of ECH/DMSO
mixture (68 wt% : 32 wt%) by ARC.
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Fig. 5 Self-heat rate for the reaction of ECH/DMSO
mixture (10 wt% : 90 wt%) by ARC.
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Fig. 6 TIC for the products of reaction of ECH with
DMSO at the point “A” in Fig. 1.
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Fig. 7 TIC for the products of reaction of ECH with
DMSO at the point “B" in Fig .1.
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Fig. 8 TIC for the products of reaction of ECH with
DMSO at the point “C" in Fig .1.
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Fig. 9 TIC for the products of reaction of ECH with
DMSO at the point “D” in Fig. 1.
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Fig. 10 TIC for the products of reaction of ECH with
DMSO at the point “E" in Fig. 1.
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