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Nitrolysis of DADN to Prepare HMX in AIL-N,O;-HNO; System

HE Zhi-yong' . LUO Jun', WANG Ping'. Lii Chun-xu', XU Rong®, LI Jin-shan’
(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094,
China;2. Institute of Chemical Materials, CAEP, Mianyang Sichuan 621900, China)

Abstract; Study on the nitrolysis of DADN to HMX was carried‘outjin N, O;-HNO; system under the catalysis of a-
cidic ionic liquid (AIL). The effects of various parametetsi-such as 'dosage of the, AlLL, the molar ratio of materials,
reaction time, reaction temperature and AlL type ofr the nitrolysisy'were /investigated. The results showed that
[Et; NH]TsO was the best catalyst among 21 AIL ‘used. The purity-of HMX obtained was 99 %. HMX could be a-

chieved in a higher yield of up to 95. 6 %% AIL could.be efficiently recovered by simple extraction without any appar-

ent loss of catalytic activity even after five runs.
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Table 1 Effect of the dosage of AIL on the yield of HMX
¥ n (AIL)/% vy (HMX)/ %
1 0 82.3
2 1.0 84.1
3 1.5 86.5
4 2.0 88.4
S 4.0 91.6
6 6.0 90. 2
7 8.0 88.6

T HMX i & y (HMX) /% = m (HMX) X 290/[m
(DADN) X 2967 X 100% , F .
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IO EE X FRVIXSC i 52 e, 45 R L3k 2,
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Table 2° Effect of reaction temperature on the yield of HMX

s t/C y (HMX)/ %
1 20 45.8
2 30 65.9
3 40 92.8
4 50 91.6
5 60 80.7
6 70 68.6
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Table 3 Effect of reaction time on the yield of HMX

75 t/h y(HMX)/ %
1 0.5 73.8
2 1 88.9
3 2 93.6
4 3 92.6
5 4 91.6
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Table 4 Effect of molar ratio of materials

on the yield of HMX

F5  an(HNO,) : n(N,O;) : n(DADN), y(HMX) /%

1 5:3:1 68.5
2 10:3+:1 88.14
3 2031 93.4
4 30:3+:1 86.7
B 2011 50. 2
6 2021 80. 8
7 204+ 1 68. 2
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Table 5 Effect of the different AIL on the yield of HMX

E2=) AIL y(HMX) %
1 82.3
2 [HMimNO, 91.2
3 [HMimHSO, 91.4
4 [HMim]pTSO 91.6
5 [(CH,),SO; HPy]NO, 93.3
6 [(CH;),SO; HPy JHSO, 93.5
7 [(CH,),SO, HPy]pTSO 93.7
8 [(CH3),SO; HMim NO, 92.7
9 [(CH,)>,SO; HMim_HSO, 92.4
10, [(CH»»%SO; HMim ]pTSO 93.1
11 [Et; NH]NO; 94. 6
12 [Et; NH]HSO, 94. 8
13 [Et; NH]pTSO 95.6
14 [Et; N(CH,),SO; H]NO; 94. 2
15 [Et; N(CH,),SO; H]JHSO, 94.3
16 [Et; N(CH,),SO; H]pTSO 94.5
17 [Caprolactam |NO; 93.4
18 [ Caprolactam |HSO, 93.0
19 [Caprolactam ]pTSO 93.4
20 PEG 000 -DAIL(NO; ), 93.8
21 PEG 000 -DAIL(HSO, ), 93.1
22 PEG 40 -DAIL(pTSO), 93.2
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