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Crystal morphologies of energetic coordination com-

Table 1 X-ray crystallographic data for ACCs 1-3
parameter ACC-1 ACC-2 ACC-3
formula C,,H,N,;B,Co C,,H, N, B,Mn C,H, N, BNi

formula mass
T/K

crystal system
space group
alA

b/A

c/A

a/(°)
B/()
y/(°)

VA

V4

D, /g-cm™

w/ mm™

F(000)

515.11
298.15
triclinic

P-1
10.2510(11)
10.6121(12)
14.7402(13)
69.179(2)
79.201(3)
61.4400(10)
1316.1(2)

2

1.300

0.682

538.0

Goodness-of-fit on F* 0.964

R, (Iz20(1))
R, (all data)
wR, (1220(1))
wR, (all data)
CCDC

0.1138
0.1685
0.2767
0.3130
2066178

511.12
163.15
monoclinic
P2,/n
8.8288(18)
8.8299(18)
17.987(4)
90
101.83(3)
90
1372.5(5)
2

1.237
0.510
534.0
1.104
0.0494
0.0540
0.1130
0.1176
2066526

514.89
293(2)
monoclinic
P2,/n
8.8772(8)
8.8521(9)
17.8509(15)
90
101.800(3)
90
1373.1(2)
2

1.245
0.736
540.0
0.949
0.0698
0.1409
0.1534
0.1908
2066279

@ Batom
-> Hatom

Fig.2 Molecular structures of ACCs 1-3
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Fig.3 Powder sample images, experimental and simulated
PXRD patterns of ACCs 1-3
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R2 3FhE GG R SE A R
Table 2 Physicochemical properties of ACCs 1-3

compounds T."/°C 7,7/ °C AH PV /kmol™  EY /g ES/Krem™ 150/ FS7/N t,*/ ms
ACC-1 143.70 205.70 -13651.72 26.50 34.45 >40 >360 4
ACC-2 165.80 277.50 -14872.28 29.10 36.00 >40 >360 13
ACC-3 - 165.50 -13784.79 26.77 33.33 >40 >360 6

Note: 1) Melting point. 2) Decomposition peak temperature. 3) Standard molar enthalpies of combustion. 4) Gravimetric energy density. 5) Volumetric energy

density. 6) Impact sensitivity. 7) Friction sensitivity. 8) Ignition delay times.

nitric acid, WFNA) &4 H B 2 B 1Y 55 K FE 3R B[]
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" 6 ms, LW A L 3 Bl E A 40 R ) AT R TR 1 1 S5

100 200 300 400 500
temperature / °C
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Fig.4 TG curves of ACCs 1-3
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Fig.5 High-speed camera images selected from the hypergolic ignition tests of ACCs 1=3 with WFNA
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Fig.6 Comparison of experimental diffraction pattern of
ACC-3/NaBrO, mixture with simulated diffraction patterns of
pure ACC-3 and NaBrO, single crystal
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Fig.8 Combustion processes of ACC-1/NaBrO,, ACC-2/NaBrO, and ACC-3/NaBrO, mixtures, as captured by the high-speed

camera
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Preparation and Performances of Active Coordination Compounds and Their Composite Ignition Powders

LIANG Lin-na, LEl Guo-rong, LI Zhi-min, ZHANG Jian-guo, ZHANG Tong-lai
(State Key Laboratory of Explosion Science and Technology s Beijing Institute of Technology s Beijing 100081, China)

Abstract: Three energetic coordination compounds with strong reducibility were prepared with cyanoborohydride (CBH) as an-
ion, 1-vinyl imidazole (VIM) as ligand and transition metals Co, Mn and Ni as central ions. The crystal structures were determined
by single crystal X-ray diffraction and their molecular formulas are Co(VIM),(CBH),, Mn(VIM),(CBH), and Ni(VIM),(CBH),, re-
spectively. The thermal decomposition performance, oxygen bomb calorimetry and mechanical sensitivities of the complexes
were tested. The results show that the complexes have high burning calorific capacity (26.5-29.1 kJ-g™"), low friction sensitivity
(>360 N) and impact sensitivity (>40 ]). Hypergolic testing with white fuming nitric acid shows that the complexes can combust
spontaneously, and the ignition delay time is short (4=13 ms), which confirm the high reduction activity of the complexes. To
explore the application of active coordination compounds in initiating explosive devices, three new composite igniting powders
were obtained by mixing three complexes with sodium bromate in the mass ratio of 1:7, respectively. The composite powders
were ignited and tested with electric heating wire. After being ignited by electric heating wire, the three composite agents can
burn continuously and produce large flame. Results show that the composite agents have potential applications as new ignition
agents.
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