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Table 1 ARC test conditions

sample mass/g bomb temperature step/°C phi-factor(®)"’ temperature range/°C
TBPB!? 0.248 Ti 3 7.43 80 ~200

non-autocatalysis EHN 24 0.299 Ti 3 5.86 50 ~300
DTBPL?] 0.975 Ti 3 2.56 60 ~300
HMX 0.144 Ti 3 15.60 200 ~300
RDX 0.155 Ti 5 20.91 150 ~300
TNT-1124] 0.102 Ti 5 33.85 180 ~300
TNT-2 0.105 Ti 5 22.70 160 ~300

autocatalysis
BPO-1 0.263 Ti 3 7.06 70 ~220
BPO-2!%] 0.320 Ti 3 5.98 70 ~220
HH 0.154 Hastelloy 5 26.50 100 ~180
NMHH 0.146 Hastelloy 5 26.98 35 ~200

Note: 1) The specific heat capacity of organic peroxides used for @ were 2.0 kJ - kg™ - K~', others were obtain by Kopp rule[26],
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Fig.5 Curves of temperature rise rate vs time tested by ARC
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LIU Ying, YANG Qian, CHEN Li-ping, et al. Thermal sensitivity

Autocatalytic Decomposition of Hydroxylamine Hydrochloride and N-methyl Hydroxylamine Hydrochloride

YAN lJiao-jiao, CHEN Li-ping, CHEN Wang-hua, Li Jia-yu, LI Han, CHEN Ying-ying
( School of Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: To identify whether hydroxylamine hydrochloride(HH) and N-methyl hydroxylamine hydrochloride( NMHH) are of au-
tocatalysis characteristic, differential scanning calorimeter (DSC) and accelerating rate calorimeter (ARC) were used to test their
thermal decomposition behaviors. Both dynamic and isothermal DSC results indicate an autocatalysis characteristic during their de-
compositions. And the heat of decomposition under 10 °C - min™' were 2284.85 ) - g™, 2188.41 J - g”' for HH and NMHH, re-
spectively. ARC data show that the total decomposition time for HH and NMHH are both less than 30 min, and the maximum
temperature rise rate are 193.4 °C - min™', 218.9 °C - min™', and the thermal decomposition very violent. Comparisons of ARC
data of autocatalysis materials(HH, NMHH, trinitrotoluene (TNT) and so on) with that of non-autocatalysis materials( tert-butyl
peroxy benzoate( TBPB) , isooctyl nitrate(EHN) and di-tert-butyl peroxide( DTBP) ) show that the time difference from initial heat

release to maximum temperature rise rate (t, . ) for non-autocatalytic decomposition is much longer than that for autocatalytic de-

max

composition, and the thermal inertia factor makes little influence on the law. So, the adiabatic test data ¢, . can be used to identi-
fy autocatalytic decomposition.

Key words: hydroxylamine hydrochloride(HH) ; N-methyl hydroxylamine hydrochloride(NMHH) ; thermal decomposition; auto-
catalysis; differential scanning calorimeter( DSC) ; adiabatic rate calorimeter( ARC)
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