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a. molecular stacking and HBs of TKX-50 crystal viewed
along the [0 0 1] direction

b. layer-liker arrangement viewed along the [0 0 1] direction
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c. layer-liker arrangement viewed along the [0 1 0] direction
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Fig.1 Molecular stacking, HBs and layer-like arrangement
of TKX-50""
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Table 1 Comparison in performances of TKX-50 and some common energetic materials'**~**
EMs NE p D4 pt4 T, AH, Q T, IS FS N OB
/g-cm™ /m-s  /GPa /K /kJemol™  /kj-kg" /°C /) /N /% / %
TNT C HN,O 1.648 7459 23.5 3663 =55.5 5258 290 15 353 18.5 =73.96
RDX C HN,O¢ 1.806 8983 38.0 4232 86.3 6190 210 7.5 120 37.8 -21.61
B-HMX C,HgNgOy 1.904 9221 41.5 4185 116.1 6185 279 7 112 37.8 -21.61
£-CL-20 CHN,,0,, 2.035 9455 467 4616  365.4 6406 215 4 48 383  -10.95
TKX-50 C,HgN;,O, 1.877 9698 42.4 3954 446.6 6025 221 20 120 59.3 -27.10

Note: MF is molecular formula; p is density at 298K; D is detonation velocity; p is detonation pressure; T, is explosion temperature; AH, is enthalpy of formation;

Q is energy of explosion; T,is decomposition temperature; IS is impact sensitivity; FS is friction sensitivity; N is nitrogen content; OB is oxygen balance.
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Review on Dihydroxylammonium 5,5’-Bistetrazole-1,1’-diolate (TKX-50)

XIONG Xiao-xue'?, XUE Xiang-gui', YANG Hai-jun’, ZHANG Chao-yang'

(1. Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621999, China; 2. School of Materials Science and Engineering ,
Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: Dihydroxylammonium 5,5'-bistetrazole-1, 1'-diolate (TKX-50), as a new energetic ionic salt, is currently attracting
considerable attention. The latest progress of the researches on TKX-50 is reviewed in this article, covering molecular synthesis
route, crystal structure and phase transition, thermomechanical response characteristic, detonation performance, safety, com-
patibility and toxicity. TKX-50 possesses an applicable potential due to its advantages of ready synthesis, high energy, low me-
chanical sensitivity and low toxicity. However, in contrast to the conventional CHNO energetic materials, because of the differ-
ent composition and inter-particle interaction of TKX-50, it possesses different thermo-mechanical properties and related origins.
It is noted that the unsatisfactory thermal stability and compatibility may be an important fact constraining its application; and
the thermo-mechanical response mechanism and energy release mechanism of energetic ionic salts like TKX-50 are different from
those of traditional energetic materials composed of neutral CHNO molecules. All these require further insights.

Key words: dihydroxylammonium 5, 5’-bistetrazole-1, 1’-diolate (TKX-50) ; synthesis; crystal structure; thermo-mechanical re-
sponse
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