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Fig.3 Temperature curves for one-pot processing of FOX-7
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Fig.4 Reaction phenomena observed during the addition of

mixed acids into suspensions and hydrolysis process at 15 C
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Fig.5 Temperature change during the addition of mixed acids
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nitration reaction and hydrolysis process
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Fig.7 Temperature change during the dissolution

of solid material by sulfuric acid and nitration reaction
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A Synthesis Method to Improve Process Safety of FOX-7

SHAO Shan, LIN Xiangyang, PAN Renming
School of Chemical Engineering, Nanjing University of Science and Technology ( Jiangsu Nanjing, 210094 )

[ ABSTRACT]

7) to improve process safety. At 15 °C, concentrated sulfuric acid was continuously added into the mixture of 2-methyl-

The aim of this paper is to explore one-pot method for synthesis of 1, 1-diamino-2, 2-nitroethylene ( FOX-

4, 6-dihydroxypyrimidine and dichloromethane solvent by peristaltic pump to dissolve the solid material. And then fuming
nitric acid was continuously added into the solution to complete the nitration reaction. Finally, water was added into the
reaction system to complete the hydrolysis reaction without isolating the intermediate compound. After that, FOX-7 product
was obtained through filtering, washing and drying. In addition, influences of nitration agent feed methods on product yield
and safety properties were studied. Results show the feature of a better heat release from reaction system, a more consistent
reaction temperature and the disappearance of material agglomeration due to the addition of inert solvent into dispersed
reactants. Compared to adding mixed acid, the feeding method of using concentrated sulfuric acid to dissolve the raw mate-
rial before adding nitric acid can reduce nitrification heating rate by 51. 0% , increase the yield of FOX-7 from 63.0% to
82.6% , and improve the process safety.

[ KEYWORDS]
4 ,6-dihydroxypyrimidine

insensitive explosive; 1,1-diamino-2,2-nitroethylene ( FOX-7); synthesis; process safety; 2-methyl-



