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Fig.1 The experimental set up for measuring metastable zone
width of RDX solution

1—temperature controller CC-208B, 2—temperature probe,
3—temperature measuring apparatus JK-8U, 4—stirring appara-
tus, 5—flask, 6—fiber probe, 7—fiber spectrum apparatus
Avaspec-2048 , 8—computer
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Fig.2 The crystallization phase diagram in solution
a—the curve of equilibrium concentration, b—the curve of
super-saturated concentration, T,—the equilibrium tempera-

ture, T,—the super-saturated temperature
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Table 1 The crystallization metastable characteristics of
RDX-CH-H,0O

RDX concentration 4% H,O content 8% H,O content

/g-cm’2 T,/°C T,/°C AT,,/C T,/°C T,/°C_AT,,./°C

14.98 62.1 40.6" 21.5 64.5 ~47.1" 17.4

16.85 68.0 49.0" 19.0 67.1 50.8" 16.3

17.98 70.0 53.0" 17.0 69.5 54.0" 15.5

19.10 71.8  57.0% 14.8 71.5  56.2% 15.3

20.22 75.0 61.5% 13.5 75.0 67.2Y 14.8
Note: 1) low super-saturated temperature zone 40 ~55 °C;

2) high super-saturated temperature zone 55 ~70 °C.
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Fig.4 The crystallization metastable characteristics of RDX-CH-H,O
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Fig.5 Metastable zone width influenced by water content
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b. non-transparent normal quality particle RDX
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Fig.6 Comparison between high quality RDX and normal RDX
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Crystallization Meta-stable Characteristics of RDX in Water-containing Cyclohexanone

HUANG Ming', MA Jun', YAN Guan-yun’, CHEN Bo’
(1. Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900, China; 2. Institute of Nuclear Physics and Chemistry, China
Academy of Engineering Physics, Mianyang 621900, China)

Abstract: In order to obtain large transparent spherical-shaped RDX crystal, the metastable characteristics of RDX in water-cyclo-
hexanone mixture solvent were studied. Solubilities and super-solubilities of RDX in water-cyclohexanone solution were tested by
spectroscopy method, and the metastable zone width of RDX solution was determined. The correlation among temperature, water
content and metastable zone width was discussed in detail. It is found that the metastable zone width becomes narrow when
temperature rises: the metastable width is 16.4 °C in low temperature zone while 15.0 °C in high temperature zone when the
water content is 8% , and the meta-stable width is 19.1 °C and 14.0 °C respectively when the water content is 4% . When
temperature of RDX solution is above 58 °C, the metastable width changes more wider when water content increases from 4% to
8% . The large transparent spherical particle RDX crystal, with 2 mm size and smooth surface, is obtained by adding the RDX
crystal seed into water-cyclohexanone-RDX solution, which is in metastable state.

Key words: organic chemistry; RDX; water-cyclohexanone solution; metastable zone width
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