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Table 1 The yield of preparing HMX via nitrolysis of DPT in

dinitrogen pentoxide/nitric acid/acetic anhydride system

Vnilric acid * v acetic anhydride 1:0 4:1 3:2 2:3 1:4 0:1

yield of HMX/% 28.9 76.6 87.9 77.1 59.6 19.4
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Fig. 1 Raman spectrum of the dinitrogen pentoxide/nitric acid/acetic anhydride system
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Fig.5 Raman spectrum of the solid dinitrogen pentoxide

3.3 HWEEIEHES HMX XWX R

Bt 2, 1 W R B B 38 i, 530 em ™ B ST 4 g A 22 G
B, H L, Xt 530 em ™ BT 0 T B K 45 VR R
NO; e B AT 90 25 158 TH 5L 1300 om ™ il 1 i T
PR JE U S5 R AR 2 s

M2 AT LU B £ R I EE A 8, 25
AR T (14 T AR A R R R JE T N T A T B
TR B S PR BT BB

Bl R ki WWwWw. energetic-materials. org. cn



AL R R/ BRI R 861

1003

R2 SP3BT A P T
B L 8 A
Table 2 The Raman data of dinitrogen pentoxide ion pair and

nitronium ion under different solvent ratio

pez-ak—area peak-area frequency yield
ratio of tio of of p
leric acid Vacetic anhydride dinitrogen ra. ‘o O nitronium o
; nitronium . HMX
pentoxide ion ion /o
jons pairs /cm™ ?
1:0 0 0.282 1395 28.9
4 :1 0.104 0.206 1395 76.6
3:2 0.203 0.091 1381 87.9
2:3 0.264 0.059 1381 77.1
1:4 0.323 0.039 1381 59.6
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Raman Spectroscopic of Dinitrogen Pentoxide /Nitric Acid /Acetic Anhydride Systems

SUN Yu', TANG Yue-jiao', LU Zao-sheng', LU Chun-xu?
(1. School of Chemical Engineering and Technology, Wuhan University of Science and Technology, Wuhan 430081, China; 2. School of Chemical Engineering ,
Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The effect of solvent volume ratio of dinitrogen pentoxide/nitric acid/acetic anhydride system on the synthesis of cyclo-
tetramethylenetetramine (HMX) via the nitration of 3,7-dinitro-1,3,5,7-tetrazabicyclo[ 3.3.1 ] nonane (DPT) was investigated.
Results show that the highest yield of HMX is 87.9% when the volume ratio of nitric acid/acetic anhydride is 3 : 2. Raman spectra
reveals that, the concentration of nitronium ion in the system gradually decreases with increasing the ratio of acetic anhydride and
the significant red-shift of the vibration frequency of nitronium ion occurs, revealing that the trend of the concentration of the nitro-
nium ion with bending deformation in dinitrogen pentoxide ion pairs is increases first and then decreases. The dinitrogen pentoxide
which is between the range of certain ion pairs and free ions, as well as certain electron donating effect for solvent system, may
have appropriate nitrification ability and high reactiviy, and be conducive to the synthesis of HMX.

Key words: dinitrogen pentoxide; Raman spectroscopic; nitrolysis; 3,7-dinitro-1,3,5,7-tetrazabicyclo-[ 3.3.1 ] nonane ( DPT);
cyclotetramethylenetetramine ( HMX)
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