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ABSTRACT

FOX-7 (1,1-diamino-2,2-dinitroethylene) is an insensitive explosive with potential of
development. Although several foreign companies currently have commercialized products. It cannot
be obtained and its price is really high. Therefore, FOX-7 is worth research and development in
Taiwan. In the first step of this study, acetamidine hydrochloride and dimethyl malonate were used to
synthesize 4,6-dihydroxy-dimethylpyrimidine. Afterward, FOX-7 was synthesized starting from the
raw material 4,6-dihydroxy-dimethylpyrimidine after nitration and hydrolyzation. The optimal
synthesis parameters of FOX-7 were explored by using Taguchi's experimental design method. A Lg(3%)
orthogonal array with four control factors and three levels was used to design nine experimental
conditions. The experimental condition of the optimal parameter combination was analyzed and
evaluated for the maximum yield of FOX-7. The verification results indicated that the optimal
synthesis parameters were the reaction time of 2 hours, the reaction temperature of 10°C, raw
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material/HNOs; molar ratio of 1:4 and HNOs/H,SO, volume ratio of 1.3, and then the maximum yield
of FOX-7 was 74.4%. Furthermore, the synthesizing 4,6-dihydroxy-dimethylpyrimidine and FOX-7
were identified by means of FTIR, NMR, GC-MS and EA, and the thermal properties of FOX-7 and
the thermal stability of FOX-7/TNT mixture explosives were determined using DSC and VST.

Keywords: FOX-7, Optimal synthesis parameters, Taguchi method, FOX-7/TNT mixture explosive.
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