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1.3 BEYW1IHMENR

BG4 1 R HOE S B 585 0. 1 mmol Ph(NO, ), i T 10 mL K& FKH, i ARENRH, BN
s mL KB FRERNZEAZ, 556 10 mLEf#A 0.1 mmol Na,AZTZ + 5H,0 F10. 1 mmol bpy 2,
B K (R 1: 1) IR GRS R 225 209 L, TRIETHE, B304 R X G450
FEMRIR. BLEY 1 TR ST SEE (% , $55 N TR ME) . C24.41(24.79); H2.12(2.43);
N 28.57(28.90).
1.4 SREEHHNE

PEIERSF A 0. 14 mm x0. 10 mm x 0. 08 mm FJHA 5, ] Bruker Smart Apex 1000 CCD %Y X S48 L5,
5HY, 75293 (2) K F A BRI ALAY Mo Ko 5148 ( A =0. 071073 nm ) . KA w-¢ FAFE T,
TE 2. 21° <0<26. 50°yu [ (N ICAE AT S BdiE. XTS5 64T LP 7 & ISR IE, AR #4) th B
P, i AR AR Tl it 22 H Fourier S LR, JFRIHIET FP RO MR/ N SR -1 TR &,
PR L i &R T e & 7 042, /K iR 3 i 258 Fourier 7 B4R H.

b s R, AR T =AE A, P1L 2SEEE, @ =0.7341(6) nm, b=1.0050(8) nm, c =
1.3367(1) nm, a=95.354(1)°, B=101.450(1)°, y=101.233(1)°, V=0.8927(1) nm®, Z=2, S=
1.030, |Z&FR2ZEWT[1>20(1)], R, =0.0301, wR, =0.0605, Xf T2 &#B%HE R, =0.0351, wR, =
0.0630. XA PR s A 41 T3 1.

Table 1 Selected bond lengths(nm) and bond angles(°) for complex 1

Pb1—O01 0.2577(5) Pb1—N1 0.2553(5) Pb1—N2 0.2581(6)
Pb1—N3 0.2556(5) Pb1—N6 0.2826(5)

N1—Pbl1—N3 76.66(16) N1—Pb1—O01 80.59(18) N3—Pb1—01 77.54(16)
N1—Pbl—N2 63.48(17) N3—Pb1—N2 85.74(18) 01—Pb1—N2 143.07(17)
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Fig.1 1D chain structure in complex 1 Fig.2 Packing diagram for complex 1 along a axis
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HEBUWEF (bpy Sl Z R IBEES 29 0. 35 nm ) ¥ | dE— 20— iR S5 0 i 42 oy — > 4B 0 T2,
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T3k 2.

Table 2 Hydrogen bonding interactions in complex 1~

DA d(H---A)/ d(D---A)/ £(D—H---A)/ DA d(H---A)/ d(D---A)/ £ (D—H--A)/
nm nm (°) nm nm (°)
Ol—HI1A---N11#1  0.197(3)  0.2815(8) 157(7) 01—H1B---02 0.185(2)  0.2733(8) 169(8)
O1—HI1A---NI12#1  0.258(6)  0.3246(7) 132(6) 02—H2B---N9#3 0.224(7)  0.3023(9) 146(11)
02—H2A---N10#2  0.193(2)  0.2814(7) 169(9) 03—H3B---N12#4 0.200(6)  0.2826(8) 151(11)
03—H3A---N9#3 0.214(2) 0.3032(8) 170(8)

# Symmetry code: #1 —x, -y, —z; #2 —x+1, -y, —z; #B3 x, y+1, z; #Mx+1, y+1, 2
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Fig.4 r-P curves for selected solid Fig.5 r-P curves for selected solid
double-based propellant (1) double-based propellant (2)

a. Without complex 1; b. with 3% complex 1 added. a. Without complex 1; b. with 3% complex 1 added.
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2.15 mm/s $27 5 2. 86 mm/s, $25 T 33% , MRS REECA Y 1 B FEAR S HEGEFIEL 5 (2) AR HE N
3.09 mm/s #2515 4. 96 mm/s, -5 T 60.5% , Vi HERC-A Y 1 XF B 0k [ A SR HE 257 Bic 5 (1) #
(2) B B B i AL BRBRE .
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Synthesis, Crystal Structure and Combustion Catalytic Activity of a Novel
Energetic Complex [ Pb(AZTZ) (bpy) (H,0) - 2H,0],

ZHAO Feng-Qi', CHEN San-Ping”, FAN Guang’, XIE Gang®, JIAO Bao-Juan®, GAO Sheng-Li*"
(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China;
2. Department of Chemistry, Key Laboraiory of Synthetic and Natural Functional Molecule Chemisiry,
Ministry of Education, Northwest University, Xi'an 710069, China;
3. Department of Chemistry, Xi'an University of Arts and Science, Xi'an 710065, China)

Abstract A novel energetic complex with a formula of [ Pb( AZTZ) (bpy) (H,0) - 2H,0], (1) (AZTZ =
5,5'-azotetrazole dianion, bpy =2,2’ bipyridine ) was synthesized and its structure was characterized by ele-
mental analysis, IR, thermalgravimetric analysis and single crystal X-ray diffraction method. Crystal data; tri-
clinic system, space group PT, a=0.7341(6) nm, b =1.0050 (8) nm, ¢ =1.3367 (1) nm, a =
95.354(1)°, B=101.450(1)°, y=101.233(1)°, V=0.8927(1) nm’, Z=2, S=1.030, final R indices
[I>20(I)], R, =0.0301, wR, =0. 0605, for all reflections R, =0. 0351, wR, =0. 0630. In addition, the
catalytic performance of complex 1 on the combustion of solid double-based propellant is presented, which
shows that complex 1 can enhance the burning-rate of solid double-based propellant.
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