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Abstract: Two-dimensional analysis between the explosive performance and the impact sensitivity for
methylnitroimidazole derivatives was performed to understand where these new energetic molecules could be
utilized. The explosive performance was analyzed with the Cheetah program, while the impact sensitivity was
predicted using neural network analysis. Successive nitration of methylimidazole made the molecule more
sensitive, but methyltrinitroimidzole appeared to have a relatively good safety characteristic. We recently
developed a novel method to analyze the potential usage of new energetic molecules using a two-dimensional
chart, where the explosive performance and the impact sensitivity were located on the X-axis and Y-axis,
respectively. An analysis of a two-dimensional plot between the performance and the sensitivity indicated that
methyldinitroimidazole would be useful for insensitive explosive formulations, while methyltrinitroimidazole was

forecasted for use as an ingredient for high explosive formulations.
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Fig. 1. Chemical structures of methylnitroimidazoles studied in
this work.
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Table 1. C-J pressure, detonation velocity, and impact sensitivity of methylnitroimidazole derivatives®

Compounds Detonation Velocity

C-J Pressure Impact Sensitivity

(km/sec) (GPa) (log(Hsgy,),> cm)°®

1A 6.266 13.54 240.7(152%
1B 6.482 14.94 240.7(161%)
1C 6.116 12.64 240.7(165%)
2A 7.525 23.43 151.0

2B 7.327 21.40 151.0(88%)
2C 7.536 23.50 151.0(86%

3 8.468(8.66") 31.56(33.92f) 57.9(49,° 58%)

Values in parentheses are from the literatures. "Hsqy, means the height when 50% of explosive samples tested are exploded when a certain
weight of the hammer is dropped. “Drop hammer of 2.5 kg weight is used. “Ref. 16. °Ref. 17. Ref. 18
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