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Table 1 Basic information of the ferrocene derivatives

symbol name number of ferrocene ring Fe content/% manufacturer

SH-F-1 ferrocene derivative 1 1 11.02 Shanghai Institute of Organic Chemistry
SH-F-2 ferrocene derivative 2 1 13.94 Shanghai Institute of Organic Chemistry
SH-F-3 ferrocene derivative 3 1 18.54 Shanghai Institute of Organic Chemistry
SH-F-4 ferrocene derivative 4 1 21.60 Shanghai Institute of Organic Chemistry
GFP 2,2-bis( ethylferrocenyl) propane 2 23.85 Shanghai Cyclobase Fine-chemical Co. Ltd
EF ethyl ferrocene 1 26.08 Shanghai Cyclobase Fine-chemical Co. Ltd
SH-F-5 ferrocene derivative 5 2 26.34 Shanghai Institute of Organic Chemistry
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Table 2 Information of test apparatus
name type manufacturer

- L The 213th Research Institute
friction sensitivity tester MGY-1 of China Ordnance Industry
impact sensitivity tester / homemade

TG-DTA thermal analysis

differential scanning calorimetry CDR-43

thermoflex Rigaku Japan

Shanghai Balance

R3O AN AP/ BRI S A 8 o R R R 4
Table 3 Impact sensitivity and friction sensitivity of ultra-fine

AP /ferrocene mixture

sample Fe content explosi9r1 friction' ‘
/% probability/%  probability /%
AP / 2 14
AP/SH-F-1 11.02 64 20
AP/SH-F-2 13.94 88 76
AP/SH-F-3 18.54 98 40
AP/SH-F-4 21.60 78 100
AP/GFP 23.85 88 98
AP/EF 26.08 58 48
AP/SH-F-5 26.34 78 100
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Table 4 Thermal decomposition characteristic parameters of ultra-fine AP/ferrocene mixture

temperature of

temperature of

temperature of temperature of

sample Fe content/% peak one/C crystal transition/°C AP LTD/C AP HTD/C
AP / / 242.9 297.4 365.2
AP/SH-F-1 11.02 209.4 / 306.6 352.1
AP/SH-F-2 13.94 241.0 / 307.9 349.4
AP/SH-F-3 18.54 208.4 248.2 296.9 364.1
AP/SH-F-4 21.60 / 251.5 a17.7

AP/GFP 23.85 168.2 243.1 327.9

AP/EF 26.08 / 244.3 360.7

AP/SH-F-5 26.34 171.1 253.9 276.9 321.2

Note: LTD is low temperature decomposition, HTD is high temperature decomposition.
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Type of Ferrocenes on Sensitivities of Ultra-fine AP and Ferrocene Mixture

ZHANG Wei' | YANG Jun’, YU Yan’, BAO Tong', LIU Xian-wei'
(1. Institute of Aerospace and Materials Engineering, National University of Defense Technology, Changsha 410073, China; 2. Shanghai Institute of Organic
Chemistry, Chinese Academy of Science, Shanghai 200032, China)

Abstract. Impact sensitivity, friction sensitivity and thermal decomposition tests were applied to study the influence of different
ferrocene derivatives on the sensitivities of ultra-fine AP/ferrocene mixtures. Experimental results showed that the ferrocene
derivatives in this paper increase the impact and friction sensitivities of the ultra-fine AP/ferroceen mixtures. The impact sensitivities
of the ultra-fine AP/ferrocene mixtures are not related to the Fe contents of ferrocene catalyst. However, the friction sensitivities of
the ultra-fine AP/ferrocen mixtures are positively related to the Fe content of ferrocene catalyst. Some kinds of ferrocene catalysts,
such as, SH-F-1, SH-F-2, SH-F-3, GFP and SH-F-5, present a new exothermic peak in DSC curve of ultra-fine AP/ferrocene
mixture, show the greater thermal sensitivities.

Key words: military chemistry and pyrotechnics; ultra-fine ammonium perchlorate; ferrocene derivative; impact sensitivity;
friction sensitivity; thermal decomposition
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