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Fig.1 Sketch of the sample preparation for the internal

standard powder X-ray diffractions
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—— difference
excluded regions: 9.99°-20°; 31°-33°
Rp=4.58%; wRp=6.21%; GOF=1.54
zero shift: 1.08

2 ZYRRBEHIE ) B-HMX FHAR (1.2 cmx1.0 cmx0.6 cm)
Fig.2 The crystal morphology of g-HMX (1.2 cmXx1.0 cm X

0.6 cm) prepared by multi-stage seeded crystal growth method
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Fig.3 The powder diffractions and refinement result of the crystal surface 1, 2, 3, 4, 5 of B-HMX

£ 1 GeO,brrEE B )5 19 IS 80 % s A R IE 5 10 B-HMX & i 5% T A7 5 e 1) 26 {4
Table 1 The refined lattice parameters and zero shift using GeO, and the corrected 26 of crystal surfaces diffractions of g-HMX
crystal surfaces 1 2 3 4 5
a/(A) 4.9867 4.9842 4.9849 4.9856 4.9854
b/(A) 4.9867 4.9842 4.9849 4.9856 4.9854
GeO, standard sample c/(A) 5.6490 4.9842 5.6462 5.6473 5.6473
zero shift (x0.01°) 1.08 -5.37 -13.02 -8.33 -0.06
peak 1/(°) 16.123 16.034 14.718 16.060 14.710
B-HMX crystal
peak 2/(°) 32.491 32.386 29.662 32.405 29.645
Note: peakl and peak2 are the 26 value of the diffractions of each crystal surface of B-HMX after zero shift correction.
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Table 2 The calculated d-spacing and peak position of sever-
al crystal faces of g-HMX

crystal faces d—spacing/(;‘\) 26/(°)

(011) 6.0248 14.7028
(020) 5.5250 16.0412
(11 -1) 5.5230 16.0471
(100) 5.4027 16.4069
(110) 4.8536 18.2780
(021) 4.3803 20.2729
(10-2) 4.3175 20.5711
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Table 3 The possible indexes of the crystal surfaces of g-HMX

crystal surface indexes
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Table 4 The measured angle between the crystal surfaces of

B-HMX

crystal surfaces  angle/(°) crystal surfaces  angle/(°)
1/2 122.3 2/3 115.8
1/3 122.4 2/5 93.4
1/4 120.9 3/4 84.8
1/5 121.3 4/5 116.4

BRI 5 RO RY W RE L, fE R R (0 1 1) AN
(=1 =1 1) Z R A — A AEH /N R # T, TR
3 1 Y BRI, TG 12 AR A5 1% 0 5 T A4 R OR AT A A dRE o
AU A R A B % B S R gR (1 0 0)
(=11 1) (01T 1) (=1 =1 1)F(0 =1 1)K KA
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F—
(sing)* b* c* (sinB)* ac (sing)’

990 ° 115.7 °,121.2 ° 64.3 ° 58.8 °, X 5% 5 f
(020)fm 5 (1 00). (=11 1), (071 1),
(=1 =1V 1) A0 =1 1) & e M B9 THS (A AT TN
AT DU RE 12 5 A TR RO (0 2 0) 6

R5  B-HMX GIRIRS F A EE
Table 5 The calculated angle between different crystal faces

of B-HMX

crystal faces angle/(°) coangle/(°)
(100)/(011) 61.8 118.2
(100)/(0-11) 61.8 118.2
(020)/(100) 90.0 90.0
(100)/(=111) 53.9 126.1
(100)/(-1-11) 53.9 126.1
(011)/(=111) 64.3 115.7
(011)/(=1-11) 96.4 83.6
(0-11)/(-111) 96.4 83.6
(0-11)/(=1-11) 64.3 115.7
(020)/(011) 57.0 123.0
(020)/(0=11) 123.0 57.0
(020)/(-1-11) 120.0 60.0
(020)/(-111) 60.0 120.0

b
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Fig.4 The index of the crystal surfaces and the crystal habit
model for B-HMX in acetone as well as the simulated g-HMX

crystal morphology in vacuum and acetone based on AE
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Table 6 The theoretical simulation of crystal habit of g-HMX
crystal face BFDH!*! pci?! AE[20] oml22] AE in AC[20) present work
1 011) 011 011 (011) (100) (100)
2 (110) (110) (020) (020) (011) (011)
3 (020) (020) (11 -1) (11 -1) (11 -1) (11 -1)
4 (101) (11 -1) (100) (100) (020)
5 (11 -2) (10-2) (10 -2)
6 (100)
(T 1T 0)H(0 2 0) & I & #r i 2k, Uk W % 57 B 55 4f
4 & i
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(2) 3dad B-HMX i A i 7 5 v A iy ~) 880 5 0
(7 iy A A AR R AL Y B-HMX AR TE 550 L %8¢, AT LA
HEM B 735 B-HMX 9 (1 1. 0) K1 (0 2 0) & ifii (1
HHCE A B85, AT S BORE A AR 2R K B-HMX |
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The Crystal Habit of HMX in Acetone Solution: An Internal Standard Powder X-ray Diffraction Study

GUAN Yu-xiang'*, HUANG Shi-liang’ , LIU Yu*, XU Jin-jiang®, CAO Xiong'
(1. School of Enviroment and Safety Engineering, North University of China, Taiyuan, 030051, China; 2. Institute of Chemical Material, CAEP, Mianyang
621999, China)

Abstract: To explore the crystal habits of B-HMX in acetone, we prepared g-HMX single crystals by solvent evaporation method
and applied powder X-ray diffractions to determine all the crystal surfaces, using powder GeO, as the internal standard sample for
the refinement and the zero shift correction. A model was established for the crystal habit of B-HMX in acetone and compared to
those reported in literature. The crystal surface of B-HMX are indexed as (1 00), (01 1), (=1 11) and (02 0). Among them,
the (1 0 0) crystal face is the largest one, following by (11 0) and (=11 1) and (0 2 0), which consists with the theoretical
calculated AE model with solvent effect correction. Because of the weak interactions with acetone molecules, (11 0) and (02 0)
crystal faces disappeared gradually during the crystal growth process, which indicates the solvent environment has significant effect
on the morphology of g-HMX.

Key words: g-octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (8-HMX) ; crystal habit; X-ray diffraction; internal standard
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