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F 1 SBTD - 4H,O iy & 445 M 5080 FO 45 MR 1B S 4K

F2 SBTD - 4H,0 &4 4 FHE £

Table 1 Crystal data and structure refinement for SBTD - 4H,O Table 2 Selected bond lengths and bond angles for SBTD - 4H,O
CCDC number 974711 bond length/A bond angle/(°)
empirical formula C,HgNgNa, O, O(1)—N(4) 1.3155(18) || O(1)—N(4)—N(3) 120.97(14)
formula weight 286.14 Na(1)—O(1) 2.3583(16) || O(1)—Na(1)—H(2) 93.9(8)
crystal system triclinic N(1)—C(1) 1.330(2) O(3)—Na(1)—H(2) 69.0(8)
space group P-1 N(1)—N(2) 1.344(2) N(4)—O(1)—Na(1) 130.04(11)
unit cell dimensions a=5.6440(11)a/"\,b=6.4476(17) A, N(2)—N(3) 1.318(2) C(1)—=N(1)—N(2) 106.46(15)
€=8.303(11) A,a=100.131(5)°; N(3)—N(4) 1.340(2) || N(3)—N(2)—N(1) 110.64(15)
B=96.789(3)°; y=112.157(3)° N(4)—N(1) 1.350(2) || N(2)—N(3)—N(4) 106.26(14)
volume /A3 269.78(11) C1)—C(1A) 1.437(3) || O(1)—N(4)—C(1)  130.28(15)
z 1 N(3)—N(4)—C(1) 108.75(14) || N(1)—C(1)—N(4) 107.89(15)
temperature /K 140(2)
wavelength/A 0.71073
calculated density/g - cm™ 1.761 F3 SBTD - 4H,0 [AREUR T A 45 (X10°) A 4% [l [ 1k F4 2
absorption coefficient/mm™' 0.227 %5 ( A?x10° )
F(000) 146

crystal size

theta range for data collection
limiting indices

reflections collected

data / restraints / parameters
goodness-of-fit on F*

final R indices [I>2sigma(/) ]
R indices (all data)

0.20 mmx0.13 mmx0.04 mm
2.54° ~30.18°

-6<h<7, 9<k<8, -6<i<11
1577

1577/0/90

1.100

R, =0.0455, wR, =0.1402

R, =0.0602, wR, =0.1484

Table 3 Atomic coordinates (x10*) and equivalent isotropic

displacement parameters (A*x10*) for SBTD - 4H,0O

atom X y z U(eq)
Na(1) 1852(2) 8602 (1) 9083 (1) 13(1)
o(1) 2795(3) 5456(2) 7934(2) 14(1)
0(2) 5921(3) 10815(3)  8174(2) 15(1)
0(3) 2169(3) 12480(2)  10029(2)  14(1)
N(1) 802(3) 2785(3) 3722(2) 13(1)
N(2) 2438(3) 1902(3) 4313(2) 15(1)
N(3) 3361(3) 2805(3) 5927(2) 13(1)
N(4) 2283(3) 4291(3) 6375(2) 10(1)
(1) 719(4) 4288(3) 5012(2) 10(1)
%4 SBTD - 4H,O ByH# 4 & bt
Table 4 Hydrogen bonds for SBTD - 4H,0
length length length angle
D—H---A (P_H) (t'mA) (P...A) (D—H---A)
/A /A /A /(%)
O(2)—H(1)--N(2)" 0.683  2.250 2.932 175.34
O(2)—H(2)--N(3)" 0.788 2.203 2.970 164.40
O(3)—H(3)--O(1)" 0.884  1.89%4 2.764 167.58
O(3)—H(3)--N(4)" 0.884  2.669 3.437 145.84
O(3)—H(4)--N(1)"" 0.814 2.443 3.240 166.50

Note: (i) —x+1, —y+1,

—z+1;5 (ii) x, y+1, z; (iii) x, y+1, z+1.

b. packing diagram
1 SBTD - 4H,0 B2 74514 (a) kb AL (b)
Fig. 1
SBTD - 4H,0

Molecular structure (a) and packing diagram (b) of
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Synthesis, Crystal Structure and Properties of Sodium 5 ,5'-Bistetrazole-1,1’-diolate Tetrahydrate

HUANG Hai-feng, YANG Jun, YANG Pu, LI Xiao-giang, LI Hui, YU Yan
( Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 200032, China)

Abstract. Sodium 5,5'-bistetrazole-1,1’-diolate tetrahydrate (SBTD - 4H,0), a key intermediate for the synthesis of energetic
salts based on 1,1'-dihydryox|-5,5'-bistetrazole (BTD), was synthesized by one-pot using dichloroglyoxime as starting material,
and was characterized by infrared spectrum (IR), elemental analysis (EA) and scanning electron microscopy (SEM). The crystal
structure of SBTD - 4H,O was determined by X-ray diffraction and its thermal behavior was determined by differential scanning
calorimetry ( DSC) -thermogravimetric (TG) analysis. Additionally, the impact and friction sensitivity of SBTD - 4H,O were deter-
mined according to GJB772A-1997. Results show that SBTD - 4H,O belongs to triclinic space groups P-1 with the density of
1.761 g - cm™, and the cell parameters are as following: a=5.6440(11) A, b=6.4476(17) A, ¢=8.303(11) A, @=100.131(5)°, B=
96.789(3)°, y=112.157(3)°, V=1, D_=1.761 g - cm™, F(000)= 146, u(Mo K_)=0.227 mm™". SBTD - 4H,O starts to
loss the crystal water at 84.4 °C with the heating rate of 10 K - min™', and it begins to decompose at 368.8 °C with the peak
decomposition temperature of 398.6 °C, which demonstrates that SBTD - 4H, O has good thermal stability. H,, of SBTD - 4H,0O is
greater than 100 cm and friction sensitivity is 0% ,showing the title compound insensitive to impact and friction.

Key words: applied chemistry; sodium 5, 5'-bistetrazole-1, 1’-diolate tetrahedrate (SBTD : 4H,O); thermal decomposition;
crystal structure; sensitivity
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