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Scheme 1 Synthesis of TNIP
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Fig.1 Effect of the reaction time on nitration reaction
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Fig.2 Effect of the reaction temperature on nitration reaction
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Table 1 Comparison of explosive performance
explosive density detonation detonation Hs,
/g - cm™3 velocity pressure /cm
/km - s7! /GPa
TNIP 1.833 9.05 36.54 108.1
RDX 2] 1.816 8.35 32.71 38
HMX 12! 1.905 9.12 36.76 30-32

WG GIB772A-1997 iy )7 ik 601. 2, 3k £ 1
FiEEE 2 kg, FE & B 50 mg, IR E 24 °C R E
62% ,JM75 TNIP pyfE i /RE W F 1, hE T ATLUE
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Synthesis and Properties of N, N'-(4,8-Dinitrooctahydrodiimidazo[ 4,5-b:4',5'-e] piperazine-2,6 (1H,3H)-
diylidene) dinitramide

XU Kui, LU Ming
( Department of Chemistry, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: With glyoxal formamide and guanidine hydrochloride as starting materials, N, N’-(4,8-dinitrooctahydrodiimidazo[4,5-
b.4’, 5'-e]piperazine-2,6 (1H,3H)-diylidene) dinitramide ( TNIP) was synthesized by two stages of nitration reaction. The title
compound and its intermediates were characterized by IR, NMR and MS. The factors affecting nitration reactions were investigated as
well. Results show that the optimized conditions of the first stage of nitration are; V(Ac,0) : V(HNO,)=1.2 : 1, reaction time 2 h
and reaction temperature 45 °C, and for the second stage of nitration, the optimized conditions are; V(Ac,0) : V(HNO,)=3 : 1,
reaction time 4h and reaction temperature 50 °C. Thermal decomposition behavior of TNIP was studied using thermogravimetry
and differential scanning calorimetry. The peak temperature is 290 °C, indicating that TNIP has a better thermal stability. The cal-
culated characteristic drop height of impact sensitivity for TNIP (H,,) is 108.1 cm, better than that of RDX (38 cm) and HMX
(30-32 cm).

Key words: N,N’-(4,8-dinitrooctahydrodiimidazo[4,5-b.4",5'-e ] piperazine-2 ,6 (1H,3H) -diylidene) dinitramide ( TNIP) ; nitra-
tion; properties; synthesis optimization
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