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Scheme 1 Synthetic route of compound 2
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7K 35 g M A R 61 4.22 g(60 mmol) il A B W Jffi 7,
PR FFIR BEAE 25~35 °C, 0% fin 3.01 g W2 (85% ) , i
SEEE RN 1 h, RN S8 e R 4.3 g VR TR A BV T
W SRIGREIRZ 5 °C, i U, KoK PRI, T8 1 [ 44
6.75 g, 405 94.89%, 4l 2 98.1% (HPLC) , 'H NMR
(Acetone-d,, 500 MHz)§: 1.34 (t, J=7.1 Hz, 3H),
436(q, /=7.1 Hz, 2H), 13.96(s, 1H); "C NMR
(Acetone-d,, 125 MHz) §: 13.36, 62.64, 108.02,
126.74, 158.33; FT-IR(KBr, v/cm™): 3197, 3128,
2990, 2233, 1729, 1581, 1434, 1373, 1315,
1187,1068,844,7673; JLZH 7 Hr (C;HN,O,, %) :
FFAEE ,C 42.26,N 19.71,H 4.26; S2l{f,C 42.12,
N 19.10, H 4.13,
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Table 1  Effect of nitrating reagent on nitration reaction

nitrating reagent yield / % purity / %

sulfuric acid(98%)/nitric acid(98%) 81.07 99.99
fuming sulfuric acid(15%)/nitric acid(98%) 77.39 99.97
sulfuric acid(98% )/pure nitric acid 78.86 99.98
fuming sulfuric acid(15%)/pure nitric acid ~ 74.44 99.98
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() R i TR -k 2 ) 1 AN, B¢ T SR B & (kG
Y115 SR A B0 EE IR L) X K g S IR AR 4l
FERY R, 25 R L% 2.

F2 AU UL B X K i SR Y 5 TR

Table 2  Effect of potassium hydroxide dosage on hydrolysis
reaction
n(1):n(KOH) yield / % purity / %
0.9:1 71.49 99.80
1:1 77.39 99.79
1:1.1 81.07 99.99
1:1.2 76.65 99.90
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Fig.1 DSC curves of compound 2 samples obtained from dif-

ferent surfactants
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Table 3 Sensitivity of compound 2 samples

sample IS/ % Hs,/ cm FS /%
a 16 >125.9 24
b 12 >125.9 16
C 12 >125.9 20
d 8 >125.9 12

Note: IS is the impact sensitivity. H, is the characteristic drop heights of im-

pact sensitivity. FS is the friction sensitivity.
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Synthesis, Thermal Behavior and Crystal Morphology of Potassium Dinitroacetonitrile

LI Xiang-zhi, Bl Fu-qiang, ZHOU Cheng, ZHOU Qun, WANG Bo-zhou
(Xi"an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Potassium dinitroacetonitrile was synthesized via the reactions of nitrosation and nitration-hydrolysis using ethyl cyano-
acetate as raw material with a total yield of 76.93%, and its structure was characterized by NMR, IR and elemental analysis. The
samples of potassium dinitroacetonitrile with different crystal morphologies were prepared by adding the different surfactants,
changing the cooling rate and stirring speed. The thermal decomposition process of potassium dinitroacetonitrile with different
crystal morphologies was studied by DSC and their mechanical sensitivities were tested. Results show that the crystal morphology
of potassium dinitroacetonitrile has little effect on the thermal decomposition process of the sample. The sensitivity of potassium
dinitroacetonitrile sample obtained after the addition of surfactant polyethylene glycol (400) is the lowest (the impact sensitivity
is 8%, the friction sensitivity is 12% and the characteristic drop heights of impact sensitivity Hy, is >129.5 cm).

Key words: potassium dinitroacetonitrile; synthesis;thermal behavior;crystal morphology
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