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"H NMR ( DMSO-d,, 500MHz ). 10. 22, 3. 41;
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Fig.2 "N NMR spectrum of HADNMNT

%1 HADNMNT "> N NMR %4

Table 1 "N NMR data of HADNMNT
N atoms N1 N2 N3 N4 N6 N8
chemical -69.89 -103.93 19.18 -50.40 -30.73 -36.11

shift (Found)

chemical
shift (Caled. )"

-55.66 -90.52 34.55 -43.91 -23.19 -28.71

Note: 1) The "N NMR chemical shifts of HADNMNT were calculated by GI-
AO method, based on the geometry optimized at the DFT-B3LYP/6-

311+G (2d,p) level by using Guassian09 program!'1],
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Table 2 The performance for some energetic compounds

TR B % B AT L SRR Ty
T ORI 5 A 4 )7 15 (CBS-4M) T S T B
BB 19 R A U, MR 4% Born-Haber fiE 4 37
T A A S o BRI AR K- 7 AR S B
JR T AR TR, R 6 16 NASA-CEA Bk FEbRifik 245
T (JE#H 6.86 MPa, 2K bl 70/1) 118 1 & ek &
W BATE H o, S5 R TR 2 P oW A, % 2 RN
TR IRE (AP, I i (ADN) 4 SC ik &5

compd. N /% 0B /% p’ /g cm™ AHY /K) - mol™ D> /km - 57 p® /GPa 1) /N « s - kg™!
HDNMNT 44.76 10.95 1.88 273.04 8.977 35.37 2488.3
HyDNMNT 50.20 -3.19 1.81(1.82) 390.00 9.236 38.72 2739.3
ADNMNT 47.46 0 1.84(1.78) 242.30 9.181 38.56 2649.8
HADNMNT 44.45 6.35 1.87 299. 40 9.240 39.54 2639.8
RDX 37.80 -21.60 1.821022] 92.6122] 8.748122] 34.80022] 2636.7
HMX 37.80 -21.60 1.91022] 104.8022] 9.059!22] 39.20022] 2624.2
AP[23] 11.92 34.04 1.95 -290.45 - - 1554.2
ADN 45.14 25.79 1.821023] -149.80123] 7.726 27.18 2008.5

Note: 1) nitrogen content; 2) oxgen balance; 3) density; 4) enthalpy of formation; 5) detonation velocity; 6) detonation pressure; 7) specific impulse.
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Synthesis and Properties of Hydroxylammonium 2-Dinitromethyl-5-nitrotetrazolate

ZHANG Min, Bl Fu-giang, XU Cheng, GE Zhong-xue, ZHU Yong, LIU Qing, WANG Bo-zhou

(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Hydroxylammonium 2-dinitromethyl-5-nitrotetrazolate (HADNMNT) was synthesized via neutralization reaction with
hydroxylamine, using 2-dinitromethyl-5-nitrotetrazole ( HDNMNT) as raw material. Its structure was characterized by FTIR,
'"H NMR, ”C NMR, "N NMR and elemental analysis. The thermal stability of HADNMNT was studied by DSC. The detonation
velocity and detonation pressure of HADNMNT were calculated by a density function theory and K-J equation. The theoretical spe-
cific impulse of monopropellant HADNMNT was calculated by the principle of minimum free energy under the standard state( pres-
sure is 68.9 MPa, expansion ratio is 70 : 1). Results show that the yield of HADNMNT is 98.4% ,and the peak temperature of
DSC curve at a heating rate of 10 °C - min~' is 145.3 °C. lts detonation velocity, detonation pressure and specific impulse are
9.240 km - s7', 39.54 GPa and 2639.8 N - s - kg™, respectively.

Key words: energetic material; hydroxylammonium 2-dinitromethyl-5- nitrotetrazolate(HADNMNT) ; synthesis; energy character-
istics
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