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As the explosiveness of a chemical substance is correlated with its exothermic decomposition energy, DSC has also been used
as a hazard evaluation test. Although DSC provides a safe means of performing hazard evaluation of chemicals, with the convenience
of only requiring very small amounts of material, the value obtained is known to be affected by, e.g., the sample vessel material/type,
the heating rate, and the sample volume. This work introduces the influences of the type and material of the sample vessel and the
amount of sample on the heat behavior by providing some concrete examples. DSC evaluates both the condensed and gas phase reac-
tions in vessels, and the factors described above have a complex effect on these reactions. Furthermore, for substances that can react
with metals such as stainless steel, appropriate hazard evaluation methods have not been established. Gold plated vessels are not
necessarily inert with respect to their effects on the reactions, and glass vessels have also exhibited problems. The development of
pressure-resistant sample vessels made of inert substances is desirable. Careful attention should be paid to factors that could affect
results to avoid deriving wrong judgments.

Keywords: differential scanning calorimetry, hazard evaluation, explosiveness, exothermic decomposition energy, sample
vessel, measurement condition.
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Fig.1 Comparison between vesA and vesB.
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Fig.2 Influence of pinholes on DSC curve (Trinitrotluene,
20°C min "', sample amount: 5 mg).
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Table 1 sample.
INo. material
1 2,4-dinitrotoluene

2 p-nitrotoluene
3| 2,4,6-trinitrophenol
|4 2,4-dinitrophenol
BE . 2-Amino-4,6-dinitrophenol
o™ Itro group o-nitrophenol
7 containing p-nitrophnol
8] 3-methyl-4-nitrophenol
9 2,4-dinitrobenzoicacid
| 10| 3,5-dinitrobenzoicacid
11| 4-nitro-1,2-phenylenediamine

12] 4-nitrophnylhydrazine
BE 2-nitrophenylhydrazine
| 14] 1-Acetyl-2-phenylhydrazine
| 15| . 1-(tert-Butoxycarbonyl)-2-phenylhydrazine
16> hydr_azme |Anthraniloylhydrazine
j E(())Etdali?lging Maleic hydrazide

18 INicotinic hydrazide
| 19 1,2-Diformylhydrazine
20| |Azoxybenzene
21 4,4'-Azoxydianisole

22 Thiosemicarbazide
23] 4-Methyl-3-thiosemicarbazide
|24 1-Phenyl-3-thiosemicarbazide
| 23] IBenzenesulfonyl hydrazide
T6C) sulfe.r . m-Nitrobenzenesulfonic acid sodium salt
27 containing 2-Formylbenzenesulfonic acid sodium salt
| 28 2-Hydrazinobenzothiazole
29 2-n-Octyl-4-isothiazolin-3-one
30| IDithizone

31 3-Chloroperbenzoic Acid
ED) harogen 2-chloro-5-nitrobenzoic acid

33| containing [2-Amino-4-chloro-5-nirtrophenol
| 34 2-Bromo-2-nitropropane-1,3-diol

35 tert-Butyl perbenzoate
36 Benzoyl peroxide
WE) peroxide [tert-Butyl peroxide
33| Cumen hydroperoxide
| 39 tert-Butyl hydroperoxide

40 . 1,4-Naphthoquinone
ﬁF) misc. 4-Picoline-N-oxide

10 mm
10 mm
(a) Glass capillary (GC) (b) Glass ampule (GA)

Photo.1 The glass vessel.
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Fig.3 QDSC value for the 41 sample types.
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Fig.4 DSC curve of p-nitrrotoluene with various vessel

(5 °C min', sample amount: a), b) 1 mg, ¢) 4 mg).
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Fig.6 DSC curve of tert-Butyl hydroperoxide with stainless
steel vessel (5 °C min ', sample amount: 1 mg)
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Photo.2 The glass capillary (bad example).
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Fig.7 Comparison between vesA and vesC.
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Fig.8 DSC curve of ammonium nitrate (5 °C min ', sample
amount: 1 mg).
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Photo.3 Scanning electron microscope image of vesC.
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Fig.10 DSC curve of o-nitro phenol with glass capillary Vessel
(5 °C min"', sample amount: 0.3~1 mg).
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