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Table 1 Factors and levels table
B C
level
n(N,O,) :n(DPT) n(NH,NO;) :n(DPT) temperature/°C
1 0.5:1 2.5:1 =30
2 1:1 3:1 =25
3 1.5:1 3.5:1 =20

x2 OIELSEER

Table 2 Results of the orthogonal experiments

entry A B C yield/%
1 1 1 1 79.1
2 1 2 2 79.5
3 1 3 3 78.3
4 2 1 2 83.5
5 2 2 1 81.8
6 2 3 3 79.3
7 3 1 3 79.8
8 3 2 1 82.1
9 3 3 2 82.6
K, 236.9 242.4 243.0

K, 244.6 243.4 245.6

K, 244.5 240.2 237.4

k, 79.0 80.8 81.0

k, 81.5 81.1 81.9

k; 81.5 80.1 79.1

R 2.5 1 2.8

H1 2% 2 AT, R, >R, >R, BISE I MNX ISR 1 R R
FWIF R B i BE >N,O, BN A& >NH,NO, H)
AR . Al )s i RN 5544 A, B C, |, RIR
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3.3 MNX EE it

2  GIB772A-97 J7 ik, Wik MNX iy 48 o Jak B
FIEE 2R B | 8 W) /T9038.3-2004 J5 3 ik MNX
R HL K AE SRR BE S5 SR 6 3 TR, O T H R, ) el
RDX Fll HMX [ J B SCik 25 R 5 5 %

%3 MNX RDX 5 HMX [ X L
Table 3 Comparison of the sensitivities of MNX, RDX and HMX

compound Hgo/cm P/% Ees/)
MNX 48.2 96 P=0%
RDX 37L%) 9217 0.20"%7
HMX 32.50260) 100:2% 0.20!%8!
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Synthesis of MNX from DPT in Red Fuming Nitric Acid

ZHANG Yu', XU Zi-shuai’, GU Guang-hui’, ZHANG Lu-yao’, LUO Jun'
(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Gansu Yin Guang Chemical Industry Group
Co. Lid. , Baiyin 730900, China)

Abstract: 1-Nitroso-3,5,7-trinitro-1,3,5,7-tetraazacyclooctane (MNX) is an intermediate in the production of 1,3,5,7-tetranitro-
1,3,5,7-tetraazacyclooctane (HMX) from 3,7-dinitro-1,3,5,7-tetraazabicyclo[ 3. 3.1 Jnonane (DPT) by nitrolysis. To study the
mechanism of HMX formation from DPT and fuming nitric acid, formaldehyde was added into the reaction. A new process of pre-
paring MNX by reaction of DPT in red fuming nitric acid (HNO,/N,O,)was investigated. The influence of reaction temperature,
loading amounts of nitric acid, N,O, and NH,NO, on the reaction was investigated. The optimum reaction conditions were deter-
mined by an orthogonal experiment. The sensitivities of MNX were measured by GJB772A-97 method and WJ/T9038. 3 -2004
method. Results show that formaldehyde can promote the reaction of DPT and fuming nitric acid to form MNX and the nitrosolysis
reaction mechanism in the redox of DPT in nitric acid is proposed. The yield of MNX is 83. 5% under the optimized reaction condi-
tions of molar ratio of N,O, to DPT as 1:1 and molar ratio of NH,NO, to DPT as 2.5:1 at =25 °C. Its impact sensitivity and elec-
trostatic sensitivity of MNX are lower than those of RDX and HMX, while the fricon tisensitivity is between RDX and HMX.

Key words: 3,7-dinitro-1,3,5, 7-tetraazabicyclo[ 3. 3. 1 ] nonane ( DPT); 1-nitroso-3,5, 7-trinitro-1, 3,5, 7-tetraazacyclooctane
(MNX) ; red fuming nitric acid; formaldehyde; sensitivity
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