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[ ABSTRACT]

nitration reactions. Large scale process was studied, and nitrification process conditions were optimized. Process stability of

3, 4-dinitropyrazole (DNP) was synthesized from pyrazole by N-nitration, thermal rearrangement and C-

C-nitration and the recycling of recrystallization solvent were investigated. It was found that the ideal reaction temperature
and reaction time is 55-57 °C and 45 min, yielding DNP up to 86.8% . Up-sizing nitrification process of DNP is stable, in
which the recrystallization solvent could be recycled more than 5 times, and the purity of recrystallization product is above

99% . DNP obtained from this process exhibits good physical and chemical properties, and it is expected to be applied to

the development of composite explosives.
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Sk 75 g(1.1 mol) MEMEHE T 200 mL VK AR
W& K310 mL ZFREFINA 1 L B =R,
VORI HIT I W s = 22 1236 56. 3 mL ¥ il
PR, il SN TR 10 ~ 15 °C |, K 191 5 T ik (g it
Me- ZTRIF IR R N8 T i 2= R A A, T 20 ~ 22
CNOREDEFE 1 h, LAk BiFE e R s AR K
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PRI A EA 107 g0 W% 86. 1% ;15 2590 ~92 °C
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Fig.1  Synthetic route of DNP
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Tab. 1
on the yield and purity of DNP

Effect of reaction temperature

t/C 40 ~42 48 ~50 55 ~57 60 ~ 62
e/ % 65.4 79.8 86.8 78.7
4l /% 83.2 88.7 93.6 90.3

Hi 2% 1 AT, Bl 25 il Ak R B2 i T 5, DNP ISR
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Fig. 2 Effect of reaction time on the yield and purity of DNP
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Tab.2 Results of DNP nitrification amplification

experiment
SIS G R/ % LR/ %
DNP-1405 86.8 93.6
DNP-1406 86.5 93.7
DNP-1407 87.3 92.9
DNP-1408 86.2 94.2
DNP-1409 88.0 92.0
DNP-1410 86.4 93.7
DNP-1411 87.0 93.2
DNP-1412 86.0 94.0
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Tab.3 Effects of benzonitrile recycling on DNP quality

SRS R/ % 4R/ % YIS
DNP-1 89.7 99.2 R
DNP-2 89.2 99.1 W
DNP-3 89.5 99.3 RIE
DNP4 89.4 98.9 R
DNP-5 90. 1 99.0 i
DNP-6 89.7 98.7 iy
DNP-7 89.0 98.6 B
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