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Table 1 Formulations of the sample %
sample NC NG RDX NGu others RDX/NGu
1 31.0 20.2 36.0 10.0 2.8 3.60
2 31.0 20.2 31.0 15.0 2.8 2.07
3 30.0 25.2 26.6 15.4 2.8 1.73
4 36.0 26.2 22.0 13.0 2.8 1.69
5 36.0 27.2 17.0 17.0 2.8 1.00
6 35.0 30.2 12.0 20.0 2.8 0.60
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Table 2 Combustion results of nitramine propellants

with different range of pressure

30 =45 MPa 45 - 60 MPa
sample u,/ w,/
(em+s™ '+« MPa™") " (em -+ s~ '« MPa™") "
1 0.117 0.94 0.053 1.15
2 0.121 0.92 0.056 1.13
3 0.104 0.99 0.100 1.01
4 0.115 0.96 0.088 1.04
5 0.119 0.97 0.125 0.95
6 0.121 0.98 0.160 0.90
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Burning Behavior of Nitramine Propellant under Low Pressure

ZHANG Zou-zou, JIANG Shu-jun
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The effects of the content of Hexogen( RDX) and Nitroguanidine (NGu) on the combustion behavior of nitramine propel-
lants under low pressure were studied in the closed bomb. The combustion data of six kind of nitramine propellants with different ra-
tio of RDX /NGu were obtained from 20 MPa to 60 MPa by the closed bomb test. The results indicate that there is a change of burn-
ing rate pressure exponential of nitramine propellants, and the content of NGu can adjust the combustion rules of nitramine propel-
lants under low pressure.

Key words: physical chemistry; nitramine propellant; burning behavior; burning rate; pressure exponent

(E# 121 )

[3] Llewellyn Lancaster N, Veronica Llopis-Mestre. Aromatic nitrations in 2004 ,6(2); 75 - 77.
ionic liquids[ J]. Chemical Communications,2003. 2812 —2813. [7] PNoRHE BB VE. TS IE S T 2% (M), dty.: BT
[4] Kun Qiao,Chiaki Yokoyama. Nitration of aromatic compounds with ni- A RRAL 1992,
tric acid catalyzed by Tonic liquids [ J]. Chemistry Letters, 2004 33 [8] ik T al, FEARME. IMIBKS 40 ES 2,4-F12,6- LR REAR[T]. K
(7): 808 —809. 25,1995,34(1) : 12 - 14.
[5] Kennath K Laali, Volke J Gettwert. Electrophilic nitration of aromatics in i- ZHANG Xiu-cheng, TANG Zhi-hua. The batch distillation separation of
onic liquid solvents[J]. Journal of Organic Chemistry,2001,66: 35 —40. 2, 4-dimethyl nitrobenzene and 2, 6-dimethyl nitrobenzene [ J ].
[6] ZHAO Guo-ying, JIANG Tao, GAO Hai-xiang, et al. Mannich reaction Pesticides 1995 ,34(1) : 12 - 14.
using acidic ionic liquid as catalysts and solvent[ J]. Green Chemistry, (9] B4, MLHIE[M]. BEET: VLR H AR R At 1993,

Nitration of Aromatic Compounds in Brgnsted Acidic Ionic Liquid

YUE Cai-bo, WEI Yun-yang, LU Min-jie
(School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: Various aromatic compounds,including alkyl and halo benzenes, were nitrated to mononitro compounds in reasonable yields
(40% -80% ) with NH,NO, from 0 °C to room temperature in Brgnsted acidic ionic liquids with [ Hmim] [ CF,COO] and [ Hmim]
[HSO, ] as solvent and catalyst respectively. The isomer ratios for nitration of toluene in Brgnsted acidic ionic liquids were comparable
to that obtained in mixed acid nitration. Isomer ratios for the nitration of halo benzenes in Brgnsted acidic ionic liquids are different
from that obtained in mixed acid nitration,usually ,with higher para selectivity. The para-/ortho- product isomer ratio is 6.2 for the ni-
tration of chlorobenzene at 18 “C for 8 h with n(TFAA)/n(NH,NO,) =5. The para-/ortho- product isomer ratio is 14.0 for the nitra-
tion of bromobenzene at 0 “C for 8 h with n(TFAA)/n(NH,NO,) =5. The para-product, p-nitrobromobenzene, from the nitration of
bromobenzene in [ Hmim ] [ HSO, ] under 0 °C precipitates with 98% purity, which facilitates the separation of the pure isomert.
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