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Fig. 1 Schematic diagram of preparation process
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Table 1 Solubilities of HMX in AP/DMSO solutions

No.  Mar( x10*)  HMX peak M ( X10°)  Rywx Rap
/mg area( x10”)  /mg /% /%

1 0.116 13.305 4.022 25.77  3.72

2 0.156 11.5893 3.485 22.80 5.11

3 0.428 12.523 3.777 14.09 7.62

4 0.780 12.619 3.807 9.29 9.59

5 0.906 11.047 3.315 8.08 11.09

6 1.416 13.949 4.224 7.66 12.80

7 1.600 6.940 2.029 3.70 14.81

8 1.824 7.030 2.057 3.77 16.52

Note: mpp, Myyxis mass of AP and HMX in solution, respectively. Ryjyx, Rap

is mass percent of HMX, AP, respectively.
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Fig.3 Ternary phase diagram of HMX/AP/DMSO at 26 °C
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Fig.4 Crystal morphologies for AP, HMX and HMX/AP
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Fig.5 XRD spectra of HMX, AP and HMX/AP
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Table 2 The solubility of HMX/AP co-crystal in water

M, /g M,? /g $/(g/100 mL H,0)
1.2122 1.2010 0.061
1.2242 1.2202 0.020
1.3102 1.3080 0.021

Note: 1) Mass of HMX/AP sample. 2) Mass of insoluble HMX/AP in water.
3) Solubility in water of HMX/AP.
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Preparation and Characterization of HMX /AP Co-crystal

CHEN Jie, DUAN Xiao-hui, PEI Chong-hua
( School of Materials Science and Engineering, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract. Molecular simulation technique was used to study the interaction between HMX and AP molecules. The solubility of AP
in dimethyl sulfoxide (DMSO) was determined by weighing method. The solubilities of HMX in pure DMSO solvent and different
concentration DMSO solutions of AP were obtained using high performance liquid chromatography (HPLC). The ternary phase
diagram of HMX/AP/DMSO at 26 °C and normal pressure was obtained through fitting solubility data. Based on the HMX/AP/DMSO
ternary phase diagram, the HMX/AP co-crystal was prepared by solvent/non-solvent method and was characterized by scanning
electronic microscope (SEM) and powder x-ray diffraction (PXRD). Results show that the morphology of HMX/AP co-crystal is
regular long strip and different from the original crystals ( HMX, AP). The solubility of HMX/AP co-crystal in water is only
0.034 g/100 mL.

Key words: physical chemistry; HMX; AP; cocrystal; phase diagram; solvent/non-solvent method
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