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Fig.1 Schematic of experiment setup

1—thermostat, 2—Ilaser receiver, 3—magnetic stirrer, 4—Ila-
ser genetor, 5—duble-jacket crystallizer, 6—burette, 7—ther-
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Table 1 Comparison of the test valus with literature ones of

HMX solubility

s(g/100g)

relative
T/C experimental calculated  reported deviation
values (s,,,) values (s.) values (s.,) (RD)/%
20 10.89 10.22 10.63 2.44
30 12.25 11.59 11.97 2.34
40 13.36 13.29 13.49 0.96
50 16.14 15.36 15.39 4.87
60 18.85 17.92 17.71 6.44
70 21.12 21.00 20.52 2.92
80 25.39 24.79 23.94 6.06
90 30.81 29.37 28.12 9.57
Note: RD= M x100 %
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Fig.2  The varying curve of the metastable zone width of
HMX crystallization at different saturation temperatures
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Fig.3 Effect of stirring speed on the metastablezone width
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T=20 °C: In(AT)=3.462-0.112(InN) n=1.46
T=30 °C: In(AT)=3.431-0.091(InN) n=1.10
T=40 °C: In(AT)=3.520-0.112(InN) n=1.00 (12)
T=50 °C: In(AT)=3.827-0.124(InN) n=0.93
T=60 °C: In(AT)=3.981-0.130(InN) n=0.90
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Fig.7 SEM images of HMX crystal at different cooling rates
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Study on Metastable Zone of HMX in y-Butyrolactone

LI Wen-peng, LIAO Ning, DUAN Xiao-hui, CHENG Min-min

( Southwest University of Science and Technology, State Key Laboratory Cultivation Base of Nonmetal Composites and Functional Materials, Mianyang 621010)

Abstract. The laser-monitoring observation method was used to measure the solubility of Octogen( HMX) in y-butyrolactone. The
relation of the solubility vs temperature were established according to Apelblat empirical equation by the linear least squares meth-
od. The effects of saturation temperature, stirring speed and cooling rate on metastable zone width were explored. The nucleation
series effected by cooling rate and stirring speed were calculated based on the classical nucleation theory. The results show that in
the crystallization process of HMX, the metastable zone width significantly broadens with the increase of saturation temperature
and cooling rate and narrows with the increase of stirring speed. The nucleation series effected by colling rate and stirring speed are
related to the saturation temperature. The nucleation series gradually become smaller with the increase of saturation temperature.
Appropriate cooling crystallization conditions of HMX in y-butyrolactone are the saturation temperature of 40 °C, cooling rate of
0.1-0.2 °C - min~" and stirring speed of 400 r - min™".

Key words: Octogen( HMX) ; crystallization; solubility; metastable zone width; nucleation series
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