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Synthesis and Properties of Dihydroxylammonium 5 ,5’-Bistetrazole-1,1’-diolate

ZHU Zhou-shuo' , JIANG Zhen-ming’, WANG Peng-cheng', LU Ming', SHU Qiang’, YU Xian-han’
(1. Nanjing University of Science and Technology School of Chemical Engineering, Nanjing 210094, China; 2. Gansu Yinguang Chemical Industry Group Co. ,
Ltd. , Baiyin 730900, China)

Abstract: Using dichloro-glyoxime, sodium azide and dimethyl formamide ( DMF) as primary materials, the 1,1’- dihydroxy-
5,5-bistetrazole (1,1'-BTO) was synthesized. Then, it was reacted with the hydroxylamine hydrochloride to form the target com-
pound dihydroxylammonium 5 ,5’-bistetrazole-1,1’-diolate (TKX-50) with a yield of 73.2% . Its structure was simulated by Gauss-
ian software at the B3LYP/6-31++G level. Results show that there are strong inter- and intra-molecular hydrogen bonds in the solid
crystal. These hydrogen bonds effectively improve the density of TKX-50 to 1.918 g - cm™. Based on this density, detonation
parameters were calculated. The detonation velocity reaches 9698 m - s™' | the detonation pressure is 42.4 GPa, friction sensitivity
is 120 N, and impact sensivity is 20 J.
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Crystal Structure and Molecular Structure of Hexabenzylhexaazaisowurtzitane

WANG Min-chang, SU Peng-fei, HU Yin, XU Min, CHEN Zhi-qun, NING Yan-li, ZHANG Gao, PAN Qing, WANG Ming
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The single crystal structure of hexabenzylhexaazaisowurtzitane (HBIW) was determined by X-ray single crystal diffracto-
mater, the characteristics of NMR spectra of HBIW were studied in CDCl,, acetone-d, and DMSO-d,, respectively, and the
molecular structure of HBIW was identified by a combination of 1D ('H NMR, C NMR and "N NMR) and 2D (gHSQC and
gHMBC) NMR techniques. Results show that the crystal belongs to orthorhombic system with space group Pca2 (1) and the unit
cell parameters a=0.10724(2) nm, b=0.37001(7) nm, c=0.20476(4) nm, a=B=y=90°, V=8.125(3)x10° nm’, Z=4,
D.=1.159 g - cm™, F(000)=3024. The chemical shifts of H atoms from high field to low field are assigned to CH on the bridge
head, CH, bonded to six-membered ring, CH, bonded to five-membered ring, CH in six-membered ring and CH in benzene,
respectively, while the chemical shifts of C atoms from high field to low field are assigned to CH, bonded to five-membered ring,
CH, bonded to six-membered ring, CH in six-membered ring, CH on the bridge head, and C in benzene. The chemical shifts of
N atoms in five-membered ring and six-membered ring ware found at § =-317.0 and § =-297.1, respectively.
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