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A1 g, ZEMIK 30 mL, JF ShHi kBRI 2 0 °C,
LGN IMA LR RN 27.8 go MG, G2 T
i 40% 2, — W 22.8 mL, i 30 min J5§,FHEE
R LRI 12 h, il g, T 30 mL koK ke, Eas TR
BAGKAKZ 5 13.8 g, t% 78% ,m. p. 174 ~
176 °C.,"' H NMR ( DMSO-d,, 300 MHz) §: 74,
11.59; ”C NMR ( DMSO-d,, 300 MHz), §:146;
Anal. calcd for C,H,N,O,: C27.28 ,H4.58,N31.5,
O 31.81; found C 27.01, H4.7, N 31.5,
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8: 136.7; Anal. calcd for C,H,N,O,: C 14.12,
H1.19,N 65.88; found C 14.36, H 1.45, N 66.04
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"H NMR ( DMSO-d, ,300 MHz),5: 6.78;"° C NMR
(DMSO-d, ,300 MHz), §. 135.7; Anal. calcd for
C,H,N,O,: C 11.65, H 2.93, N 54.36; found
C12.02, H2.82, N 54.03,
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calcd for C,H,N,,O,: C10.17, H 3.41, N 59.31;
found C 10.49, H 3.61, N 59.30,
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Table 1 Performance of TKX-50 and some explosives
performance RDX HMX CL-20 TKX-50
impact sensitivity ( Hso ) /cm 38 32 18 41
friction sensitivity % 80 100 100 0

M T AT LUE Y, TKX-50 8 o7 J2 B2 45 1 9%

g HA
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Synthesis of Dihydroxylammonium 5 ,5’-Bistetrazole -1,1’-diolate

WANG Xiao-jun'?, SU Qiang'’, ZHANG Xiao-peng', WANG Jun-feng’, ZHANG Chun-yuan’, WANG Xia',

SHANG Fen-qgin', JIN Shao-hua’

(1. Research Institute of Gan Su Ying Guang Chemical Industry Group, Baiyin 730900, China; 2. School of Material Science and Engineering , Beijing Institute
of Technology, Betjing 100081, China)

Abstract: The dihydroxylammonium 5 ,5'-bistetrazole -1 ,1'-diolate ( TKX-50) was synthesized using solution glyoxal (40% w/w
in H,0) and hydroxylammonium as starting materials by substitution, chloration, nitrine reaction, ring formation reaction, and
salt formation reaction. lts structure was characterized by elemental analysis and NMR, and its impact sensitivity and friction sensi-
tivity were studied. The effects of reaction temperature, holding time and holding temperature on yield of 5,5'-bistetrazole -1,1'-
diolate (BTO) , and the effect of concentration of hydroxylamine on yield of TKX-50 were discussed. Results show that the impact
sensitivity H;, for TKX-50 is 41 cm, and its friction sensitivity is 0% . The optimal reaction condition are as following: reaction tem-
perature 0-5 °C, holding time 12 h, holding temperature 20-25 °C,when the concentration of hydroxylamine is 50% (w/w in
H,0).

Key words: energetic materials; dihydroxylammonium 5,5’-bistetrazole -1,1’-diolate(TKX-50) ; synthesis; sensitivity
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