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Table 1  Effect of the amount of NH,NO, on the yield of DNG
No. m(NH,NO,)/g n(NH,NO;) /n(NQ) yield/%

1 0.5 0.25 45.11

2 1 0.50 55.34

3 1.5 0.75 40.93
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Table 2 Experimental factors and level of factors
B C D
Iy, n(HNO,) : n(NQ)  V(H,50,) : (HNO,)  7/°C_n(NH,NO;) : n(NQ)
1 6.5 1 5 0.25
2 7.5 1.25 10 0.5
3 8.5 1.5 15 0.75

£33 ELRTERELGY)
Table 3 Orthogonal experiment table L, (3*)

No. A B C D yield/%
1 6.5 1 5 0.25 38.27
2 6.5 1.25 10 0.5 56.29
3 6.5 1.5 15 0.75 40.33
4 7.5 1 10 0.75 45.90
5 7.5 1.25 15 0.25 51.52
6 7.5 1.5 5 0.5 45.13
7 8.5 1 15 0.5 51.23
8 8.5 1.25 5 0.75 37.44
9 8.5 1.5 10 0.25 53.58
K1 134.89 135.4 120.84 143.37

K2 142.55 145.25 155.77 152.65

K3 142.25 139.04 143.08 123.67

R 7.66 9.85 34.93 28.98

R4 AL S B S 5

Table 4 The replication experiments of optimized conditions

No. 1 2 3 average

yield% 61.14 63.75 60.38 61.76
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Synthesis and Thermal Properties of 1,2-Dinitroguanidine

JIA Huan-qing, HU Bing-cheng, JIN Xing-hui
( School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: 1,2-Dinitroguanidine( DNG) was synthesized via the nitration reaction using nitroguanidine( NQ) as raw material and
100% nitric acid/20% oleum/ammonium nitrate as nitrating system. The structure of DNG were identified by IR, '"H NMR,
"C NMR and MS. The factors affecting the yield of DNG and orthogonal experiment were investigated. The thermal decomposi-
tion behavior of DNG was studied using TG and DSC. The results show that the optimized conditions of the nitration reaction are;
n(HNO,) : n(NQ) : n(NH,NO,) =15:2 :1,V(H,SO,) : V(HNO,) =1.25 : 1, the reaction time 8 h and reaction tempera-
ture 10 °C. The yield of DNG can reach up to 61.76% under the optimized conditions. The peak temperature of DSC curve for
DNG is 182.83 °C, indicating that DNG has a better thermal stability.
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