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Fig.1 Ultraviolet absorption spectra of 3,4-dinitropyrazole, 3-nitro-

pyrazole and 1,3-dinitrazole in acetonitrile aqueous solution
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Fig.2 Chromatograms of 3,4-dinitropyrazole, 3-nitropyrazole

and 1,3-dinitrazole in different mobile phase systems
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Fig.3 Chromatograms of 3,4-dinitropyrazole, 3-nitropyrazole
and 1, 3-dinitrazole in acetonitrile/0.1% acetic acid system
with different ratio
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Fig.4 Chromatograms of 3,4-dinitropyrazole, 3-nitropyrazole

and 1,3-dinitrazole at different flow rate
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Fig.5 Chromatograms of 3,4-dinitropyrazole, 3-nitropyrazole
and 1,3-dinitrazole at different column temperature
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Fig.6 Chromatograms of 3,4-dinitropyrazole, 3-nitropyrazole

and 1,3-dinitrazole under different sample size
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Table 1
3-nitro-1H-pyrazole with 3, 4-dinitro-1H-pyrazole and 1, 3-

The retention factor( k) and resolution ( R) between

dinitro-1H-pyrazole

compound tg /min W/min k R
3-nitro-1H-pyrazole 4.06 0.20 0.41 9.42
3,4-dinitro-1H-pyrazole  6.32 0.28 1.20
1,3-dinitro-1H-pyrazole  7.19 0.27 152 3.6

Note: ty is the retention time; W is the peak width value.
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Fig.7 Standard curves of 3,4-dinitropyrazole, 3-nitropyrazole

and 1,3-dinitrazole
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Table 2

razole, 3-nitropyrazole and 1,3-dinitrazole

The relative standard deviations of 3, 4-dinitropy-

compound peak area/mV RSD /%
. 998.54 997.10 992.69
3,4-dinitro-1H-pyrazole 1.39
990.83 1001.26  1004.95
1458.69 1478.61 1462.69
3-nitro-1H-pyrazole 1.66
1468.07 147199 1468.31
. 1407.61 1429.86  1424.30
1,3-dinitro-1H-pyrazole 2.08
1414.92 1420.54 1420.75

3 3,4-ThgFnbme 3-FE AL LR AN 13- 3 ot Y i B
[ i 2R
Table 3

3-nitropyrazole and 1,3-dinitrazole

The standard recovery rate of 3, 4-dinitropyrazole,

added detected

compound . g recovery
/mg - L /mg - L rate/%
25.00 25.50 102.01
3,4-dinitro-1H-pyrazole 50.00 50.63 101.26
100.00 101.37 101.37
25.00 23.87 95.48
3-nitro-1H-pyrazole 50.00 49.68 101.13
100.00 95.29 95.29
25.00 24.01 96.03
1,3-dinitro-1H-pyrazole 50.00 51.72 103.43
100.00 99.22 99.22
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Purity Analysis of 3,4-Dinitropyrazole by High Performance Liquid Chromatography

LIU Yuan-yuan, XU Jian-xin, WANG Jian-long, CHEN Fang, CHEN Li-zhen, CAO Duan-lin

(1. School of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China; 2. Gansu Yinguang Chemical Industry Group Co.
Lid, Baiyin 730900, China)

Abstract: To accurately determine the purity of 3,4-dinitropyrazole product, a high performance liquid chromatography ( HPLC)
method for the determination of 3,4-dinitropyrazole and possible impurities, 3-nitropyrazole and 1,3-dinitropyrazole, occurring in
its synthetic process was established. The effect of different mobile phase system, mobile phase ratio and flow rate etc. conditions
on the separation effect of high performance liquid chromatography for 3 ,4-dinitropyrazole was discussed. The quantitative analysis
was carried out by an external standard method. Results show that The optimal chromatographic conditions obtained are as fol-
lows: hypersil ODS2 chromatographic column (250 mmx4.6 mm, 5 pm), UV detection wavelength 260 nm, acetonitrile/0.1%
acetic acid with a volume ratio of 35 : 65 as mobile phase, flow rate 1.0 mL - min™", column temperature 25 °C, injection volume
10 plL. Under the above-mentioned conditions, the retention factors of 3-nitropyrazole, 3, 4-dinitropyrazole and 1, 3-dinitropy-
razole are 0.41, 1.20, 1.52, respectively. The resolution between 3-nitropyrazole and 3,4-dinitro-pyrazole is 9.42, and the resolu-
tion of 3-nitropyrazole with 1,3-dinitrazole is 3.16. 3,4-Dinitropyrazole, 3-nitropyrazole and 1,3-dinitropyrazole show a good lin-
ear relationship in the concentration range of 5-500 mg - L™, 5-250 mg + L™' and 5-250 mg - L™', respectively. The detection
limits of 3 ,4-dinitropyrazole, 3-nitropyrazole and 1, 3-dinitropyrazole are 1.19, 0.73, 1.04 mg - L™', respectively. The standard
recovery rates are 98.17%-104.84% with the relative standard deviations of 1.39%-2.08%.

Key words: 3,4-dinitropyrazole; 3-nitropyrazole; 1,3-dinitropyrazole; high performance liquid chromatography (HPLC) ; external
standard method
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