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4.58, N31.81; found C27.13, H4.79, N 31.49,
2.3.2 ZEZZFB(3)MERK

F-20 °CF ¥ 60.0 g2 % T 800.0 mL /K2
B ) S N RGE R SRS L T R 1 b
UL UM B e OB IR, e R RR 224 2/3 AR L
B, ORI 1) B PP I AT S L R A AR L 4
Mg TR AR 66.5 g LK 78.1 % ,'H NMR
(DMSO-d,, 500 MHz), §.: (s, 12.98, —O—H);
Anal. calcd for C,H,N,O,Cl,. C15.31, H1.28, N
17.85; found C 15.28, H1.34, N17.39,
2.3.3 5,5 -BEMM-1,1-ZRE_KEW(5,1,1'-

BTO) B & M

T ¥ 66.5 g 3 7 F 800.0 mL DMF, %4
%0 C,FMA 77.8 g NaN, 2 i 2 5L 1 6 7
BEFET hEIMA 2 LK, A B AT i, 200 38 K
e T G, R R 4.5 L ZHER
RN, ¥ 20 °C, ] i AR & s A HCL Sk

CHINESE JOURNAL OF ENERGETIC MATERIALS

Fe R BEAR T 20 °C. H 2 A B bl 3l [ @R
fm A, H— B ) )5 AR b R S BT A HE T kTR
Bl 2k HCL EA A, 7 B B R iR &, 28 0 F 4
PR o AR AT I BV, B R W T 50 °C TR ZE B
KIS CBE, ALY T LK Hhug U8 W28 0l s 25 B 3
STVER R I UE UV EOK A B B TR A A
E & 63.0 g, W& 67.7 %, H NMR ( DMSO-d,,
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Table 1  Effect of reaction time on the yield of TKX-50
time/h 0.3 0.5 1 1.5 2 3
yield/% 53.7 66.3 80.1 81.4 82.4 82.5

®2 RIPEEE X TKX-50 1 21 52

Table 2 Effect of molar ratio on the yield of TKX-50
n(5) : n(NH,OH - HCl) : n(NaOH) yield/%
1:2:2 71.4
1:2.2:2.2 80.1
1:2.4:2.4 81.2
1:2.6 :2.6 81.7
1:3:3 81.6
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X TKX-50 W pysem L4 3. A& 3 AT LUE I, JH i
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Wt (80. 1% ) ,90 CHFA BT T [, it X AT RE il
JE 3L v N TR R 0 43 A, 1 B VAN T
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Table 3  Effect of reaction temperature on the yield of TKX-50
temperature/°C 50 60 70 80 90
yield/% 40.8 65.4 73.1 80.1 74.8
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2.2 2.2 R NiEFE T b OB EE 80 °C, B IR Ny
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Up-sizing 50 Grams-scale Synthesis Technology of Dihydroxylammonium 5 ,5’-Bistetrazole-1,1’-diolate (TKX-50)

ZHAO Ting-xing', TIAN Jun-jun’, LI Lei', FAN Gui-juan’, ZHANG Guang-quan', LI Hong-bo', HUANG Ming’
(1. School of Materials Science and Engineering , Southwest University of Science and Technology, Mianyang 621010, China; 2. Institute of Chemical Materi-
als, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: In order to obtain green and insensitive high energy explosives, 50 grams-scale synthetic method of dihydroxylammonium
5,5'-bistetrazole-1,1'-diolate (TKX-50) was investigated. The key intermediate of 5,5'-bistetrazole-1,1’-diol dihydrate (1,1'-
BTO) was synthesized through oximation, chlorination, azidation and cyclization from glyoxal. TKX-50 was successfully obtained
from the reaction of 1,1-BTD with hydroxylamine aqueous solution. The product was characterized by '"H NMR, IR, MS, DSC
and element analysis. In the preparation process of TKX-50 from 1,1'-BTO, the influence of molar ratio of reactants, reaction time
and temperature on the yield of TKX-50 were studied. The optimal conditions of the process were determined: when the reaction
was operated at 80 °C for 1h with the molar ratio of n(1,1’-BTO) : n(NH,OH - HCIl) : n(NaOH) = 1 :2.2 :2.2. The yield
could achieve in 80.1%. The total yield of the synthetic route is 41.5 % . The technology is valuable for the preparation of TKX-50
in large scale.

Key words: organic chemistry; synthesis; TKX-50
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