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Synthesis, X-ray Crystal Structure and Thermal Decomposition Character of Semicarbazidium
3,5-Dihydroxy-2,4,6-trinitrophenolate Hemihydrate

CHEN Hong-Yan, ZHANG Tong-Lai*, ZHANG Jian-Guo

State Key Laboratory of Explosion Science and Technolohy, Beijing Institute of Technology, Beijing 100081, China

Abstract A new compound, semicarbazidium 3,5-dihydroxy-2,4,6-trinitrophenol ate hemihydrate (SCDHTNP0.5H,,0),
was synthesized by the reaction of the agueous solutions of semicarbazide with trinitrophloroglucinal. Its structure was
determined by single-crystal X-ray diffraction analysis and characterized by elemental analysis, FTIR, DSC and TG-

DTG techniques. The crystal is monoclinicwith space group P2;/n and the empirical formula C;HN O, 4 5. The unit

cell parameters are: a=1.3791(3) nm, b=0.9256(2) nm, c=2.0468(4) nm, #=106.93(3)°, V=2.4995(9) nm?3, Z=8,
D, ~1835 glem®, M,=345.20, F(000)=1416, s=0.945, (Mo Ka)=0.174 mm L Thefina R and wR are0.0401 and

0.0896. Its structure consists of two semicarbazidium cations, two 3,5-dihydroxy-2,4,6-trinitro-phenol ate anions and one
crystal water molecule, which are interconnected by el ectrostatic forces and hydrogen bonds into layer structure, making
the title compound very stable. Under alinear heating rate, the thermal decomposition processes of SCDHTNP+0.5H.,,0

have one endothermal dehydration stage and two intensive exothermic decomposition stages at 178—241 C to evolve
abundant gas products.
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