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Fig. 1 FTIR spectrum of DAG
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Table 1 Atomic coordinates( x10°) and equivalent

isotropic displacement parameters( x 10° nm)

atom X y z U,q
c(1) 6050(3) 415(5) 9941(17) 209(6)
N(1) 7267(2) 4839(5) 1107(15) 289(6)
N(2) 6533(2) 2967(5) 8775(15) 237(6)
o(1) 8557(19) 1928(4) 8809 (13) 292(6)
H(1) 8824 795 8098 440
H(1A) 8476 4106 1103 350
H(1B) 6826 5840 1181 350
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Table 2 Bond lengths and angles of DAG

atom bond length/nm atom bond angle/(°) atom dihedral angle/(°)

0(1)—N(2) 0.1418(2) N(2)—O0(1)—H(1) 109.5 H(1)—O0(1)—N(2)—C(1) 173.63
O(1)—H(1) 0.082 C(1)—N(1)—H(1A) 120.0 O(1)—N(2)—C(1)—N(1) -1.3(3)
N(1)—H(1B) 0.086 C(1)—N(1)—H(1B) 120.0 H(1A)—N(2)—C(1)—N(1) -0.02
N(1)—H(1A) 0.086 H(1A)—N(1)—H(1B) 120.0 0(1)—N(2)—C(1)—C(1A) ~179.1(18)
N(1)—C(1) 0.1362(2) C(1)—N(2)—0(1) 110.00(14) H(1B)—N(2)—C(1)—N(1) 179.9(9)
N(2)—C(1) 0.1286(2) N(2)—C(1)—N(1) 125.80(16)

C(1)—C(1A) 0.1487(3) N(2)—C(1)—C(1A) 115.79(19)

N(1)—C(1)—C(1A)

118.37(19)
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Table 3 Hydrogen bond lengths and angles of DAG

D—H H...A D...A D—H...A
atom H A

/nm /nm /nm /(°)
0(l1) H(1) N(2) 0.0820 0.2084 0.2870 160.61
N(1) H(1A) O(l) 0.0860 0.2461 0.3053 126.63
N(1) H(IB) N(I) 0.0860 0.2571 0.3311 144.87
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Fig.2 Molecular structure of DAG

K3 DAG #ff a filiJ5 ) i) — 4 3 A1

Fig.3 2D connections of DAG molecule along the a axis
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Fig.4 3D packing of DAG molecule along the b axis in crystal
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Fig.5 DSC curve of DAG
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Preparation, Crystal Structure and Thermal Behavior of Diaminoglyoxime

HE Wei, ZHANG Tong-lai , ZHANG Jian-guo, YU Wei, GUO Jin-yu

( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Diaminoglyoxime ( DAG) was prepared by adding glyoxal and hydroxylamine hydrochloride into a cooled solution of sodi-

um hydroxide in water, and the single crystal of DAG was cultured by dehydration at high pressure. The crystal was characterized by

using X-ray single crystal diffraction,elemental analysis and FT-IR measurement. The crystal is monoclinic, space group P2, with

cell parameters; a = 0.6763(8) nm, b= 0.3578(4) nm, ¢= 0.9658(12) nm,B = 90.78(2)°, V= 0.2338(5) nm’,Z =2,
D =1.678 g+ cm™*, F(000) = 124,(Mo Ka) = 0.146 mm ", final R indices [1>25(1)] R, = 0.0403, wR, = 0.1098; R

indices (all data) R, = 0.0422, wR, = 0.1122. The obtained results indicate that DAG is a kind of planar symmetric molecules,

and its crystal is acicular crystal. The thermal decomposition process of DAG was predicted by TG-DTG and DSC techniques with a

heating rate of 10 C + min "'

. The measure results show that DAG melting at 203. 5 °C, has two steps of intense thermolysis

between 209 -212 C and 212 —240 °C, and decompose completely up to 240 C.

Key words: physical chemisiry; diaminoglyoxime( DAG) ; crystal structure; preparation; thermal behavior



