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Preparation of Certified Reference Material of

HMX and Study on its Homogeneity

HUANG Xin-ping, ZHANG Gao, ZHOU Cheng, CHEN Zhi-qun, ZHOU Yan-shui, FU Xia-yun
(Xi'an Modern Chemistry Research Institute.,Xitan 710065 .China)

Abstract: Technology on purification of HMX was studied with.the industrial special-class product as primary
substance, and the certified reference material of HMX prepared.| The effect of recrystallizing with different
solvents on purity of HMX was studied. Two kinds /61 recrystallization method and three steps operation
respectively were selected to purify HMX :firstly ,HMX was s6lvented in 80 C with potassium permanganate,heat-
filtered to remove inorganic and mechanical impurities.and separated out the HMX crystals by solvent-nonsolvent
precipitation technique. Secondly,the HMX crystalséwere recrystallized by acetonitrile as solvent to effectively
remove organic impurities RDX etc. , making\the, HMX purity above 99. 60%. Thirdly,the HMX crystals were
boiled with MOS anhydrous alcohol to,remove further organic impurities and solvent remainder. The results by
HPLC and X-ray powder diffraction ahalysis show that the purity of the certified reference material of HMX is
equal or above 99.70%, the crystal is 3 phase with good homogeneity.
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Table 1 Results of recrystallized test of industrial products HMX i—1 j=1
Y D B vy =m—1,v,=N—m
0 99. 54 F:% .
1 DMSO 98.0  99.55 ’ o Q
2 13.8 99.27 (wirv2) “
3 37.5 95. 07 F F.oos F
4 15.0  99.37 ’ o
5 8.3  99.58 HMX 3
6 82.0  99.66 8 500g, N N
MOS 98.9  99.70 3 ’ 5o 3
6 3
8 6 80.0 69. 76 8 Tablend Primary test results of homogeneity
w/%
10) HPLC i@ X .
2.1.3 HMX 1 0.008  0.009  0.007 0.008
. 2, 2 0.009 0.010 0.008 0.009 0.009
2 HMX 3 0.008 0.010  0.009 0.009
Table 2 Analytic results of certified reference material HMX 1 0.009 0.010 0.009 0.010
w(HMX) /¥ 2 0.010 0.009 0.008 0.009 0.009
1 HMX 99. 55 3 3 0.008 0.007 0.007 0.007
9 DMSO HMX 99,55 1 99.78  99.76  99.74 99.76
3 HMX_1 99. 67 8 HMX 99.78  99.75  99.74 99.74 99.75
4 HMX_2 99. 69 P 3 99.76  99.75  99.76 99.76
5 HMX-3 99. 68 8 3 F =0.5.F =3,
6 HMX-4 99. 66 B F  =3.46, Fy05(3,3)=09.28,
7 HMX-5 99. 69 B , . .
8 HMX-6 99. 66 B R F Fo.05(3,3)
9 HMX-7 99. 68 B , 3 .
10 MOS HMX  99.70 B 9 3
2 yHMX . - 20
) MOS , 4,
) 99.70%( , ), cx = 99. 753, Q, = 0. 00113, Q, =
o 0.00393,F=0. 604, Fo0:(19.40)=1. 84,
2.2 F<F,5(19.40), .
(F ) 500 20 , F
s m F ,
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Table 4 Test results of homogeneity and statistics .DMSO HMX s
w(HMX) /% ) H
, HMX
1 99.79  99.75  99.75 99. 76 ; HMX
2 99.75 99.75  99.75 99.75
3 99.77  99.76  99.75 99.76 ' HMX 99.70%.
4 99.76  99.75  99.74 99.75 HMX.
5 99. 76 99.75 99.75 99.76 °
6 99.74 99.77  99.75 99. 75 3
7 99.75 99.76 99. 74 99.75 HMX,
8 99.75 99.76 99.75 99.75
9 99.75 99.76 99.75 99.75
10 99.76  99.75  99.74 99.75 (1] ) ) M.
11 99.75  99.76  99.75 99.75 .2001.
12 99.74  99.77  99.77 99. 76 r2] i CHMX 7.
13 99. 74 99.75 99. 74 99.75 ,1998,21(4) . 36.
14 99.75  99.76  99.76 99. 76 r3] i 2 HMX
15 99.75  99.75  99.75 99.75 (7. ,2006,29(2):19-22.
16 99.75  99.75  99.75 99.75 YU Xian-hansJIA Yi-ping. A granulation classifying
17 99.76  99.76  99.74 99.75 process,of HMX recrystallized by 7-butyrolactone[] ].
18 99.76  99.75  99.74 99.75 Chinese.Journal of Explosives and Propellants, 2006,
19 99.75  99.75  99.76 99. 75 5007Y. 19-22.
20 99.75  99.75  99.76 99. 75 (TG IBU2335-95, s,
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