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A CuCIl) WiFP & REIC & 9, 8 2 2050 . o0 &K 20 #r
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2.1 RFE5XEE

2,6- k-3, 5- AR E-1- A 0 (ANPYyO ) Ry 52
WA R AR NEURE, % 1.888 g - cm
TR s KT 340 °C, w7 ¥ o i 8 b 2% 2k
SO AL A, BREEEE S, R B A

DSC823e 2 7~ H i & #4 X ( # + METTLER-
TOLED 22+, iIXFE =2 1.0 mg, F+ i 3 5 Ny
20 K« min ™", FF iR X 6] & 50 ~500 °C, N, i N
30 mL - min~"; #ESMHT(FR -+ METTLER TOLEDO
TGA/SDTA851e #4371 i) , i E = A A 1.0 mg, F+
JHE K 20 K« min ™', FHE X ] 50 ~700 °C,N, i &
3730 mL - min~'; MAGNA —760 i {# B 25 4 21 4
JGiE AT ( KBr KR ) (£ N ICOLET 2 H]); 1
Vario EL-TI CHNOS G2 4 H74% .
2.2 XLIgHiE
2.2.1 TANPyO HI& B

$ 2.15 g (0.01T mol) ANPyO Jin A #| 150 mL
(4 pH V(DMSO) @ V(H,0) =3 : 1,NH, Jfi &4
B 7.0%) WIRG W, HE =Y 5R A, 7E 30 min
NI A8.0 g (0.045 mol) KMnO, , gk 2 $ii FE =175

Attt

WWwWw. energetic-materials. org. cn



TANPYO 4 Ja e & W B9 & 5 T fE

645

R FERR R B Ry 30 CHF M2 A=<, IRIF I
RN 16 ho SR 25 05 TR IR A4 9 3B i 50 mL
DMSO JFf-fin#z 95 °C, ff = ¥ 56 21 i T DMSO J5
SE P UE L UR VR 150 mL ZZ IR B IR A1 2 0 °C,
ey oe et b U8 KB, TR 8 ([ 141 96 g,
W% 85.4% ,
2.2.2 Ni(@l') BBEEYHE K

# 2.30 g (0.01mol) = & MR | 45 & 1
TANPYO [ {483 K 43 B 7E 100 mL Z R P, B 7 W 4
JESERY B A . BEHETN K 1.25 g(0.005 mol) K &
MEANI(CH,COO), - 4H,OmAHr , JHilE % 80 °C,
Bl 1.5 ho WA, Hilug, 3/ 20 mL ZBRWE Tk =K
AP T8 24 h FEEZSRET, g6 2 T 115 5
2.34 g EAM A ,IZE 90.5%
2.2.3 Cu(ll) RAYWHERK

¥ 2.30 g (0.01 mol) = LR E LMW
TANPYO [ {483 K 43 B 7E 100 mL Z B rp , 5 7 W 4
JEEERY B A, BEFETR K 1.21 g(0.005 mol) [ 4 fiff
MR HCu(NO, ), - 3H, Ol A rf FHilk 5 80 °C, [l
1.5 h, B0, i, 30 20 mL ZRIEWHE =, 752
AP HE 24 h EEZSRET S TR155 2.34 g
B, I 89.6%

3 HRSWiE

3.1 EAYEHIHER
FEAFIBC S W TR AT R W R 1. k1 ol
W 75y 1 XA R R S KR A ) 5

R ECACRIB AP B ICER

Table 1  Elemental analysis of ligand and complexes %
sample C H N
TANPyO 26.32(26.09) 2.74(2.61) 37.14(36.52)

Ni(CsHyNgO;5), (H,0), 22.15(21.70) 2.45(2.53) 29.78(30.38)
Cu(C;H;N,O;), 23.56(22.99) 2.08(1.92) 32.22(32.18)

Note: Theoretical values are inside brackets, experimental values outside.

NN TR €7 1 A

TANPyO 4 IR %t #%, (KBr, cm™'). 3480,
3363, 3261, 3171 ,1581, 1476, 1258, 1177, 1079,
872,768,670,

Ni( 1) B4 IR B, (KBr, cm ™) 3412,
3381, 3270, 3178, 1592, 1508, 1472, 1272, 1242,
1174.,1068,868 ,762 ,684 ,576 .,
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Cu(ll) BEAPM IR B HE, (KBr, cm™);
3421, 3368, 3291, 3258, 1597, 1507, 1481, 1275,
1238,1172,1082,1022,914,710,616

I LD AN P LA Y PR G 4 1 £ A0 3 A
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T RPN N—H 125 Pk 2l g o i b i
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ZHBAMEERELET —A H I ARG Y T
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PUFCAL NI (I ) — B i S B A, Fi5 B 78 R 3 BT F1 TG
SLEAR HER AR X Cu( D) BEAY
1453 ¥k Cu(C,H N, O, ), NI 1) BEE WY 3
K HNI(C.H.N,0,),(H,0),,

3.2 BOMBOW

fE 20 K« min~ "2 P AR A T, a8 i DSC
TG-DTG S 50 %5 B fA I EC 5 90 18 B0 G fiff o A 24T 7 00
X, LAY DSC #1 TG-DTG gh< WK 1,

o1& Ta /] 0L, B4R TANPYO HUAG — AR 24 1 il
PO R, RAEAE 316 ~395 CZJu], W 00 B Oy
354.81 °C, i TANPyO [ it #4 4> fig s, 76 & 1d
TANPyO 1§ TG-DTG fh £k I [A] A 7R Sy — 20 i #4
RELFE IR T 250 °C, 4T 490 °C, fig K& H R i
PRAE 357.10 °C, % J5 Jo ok it 4% o

& 1b BT 0L NI D) B & 78 50 ~500 CH[H
PN B A3 fie ok AR A — A TR B0 R 0 DT R B A
4F 350 °C, 24T 410 °C, I T 5 BF 4 394.19 °C,
Te TG-DTG £k W/x, Ni( I1) B A 4 14 #44r fif 2%
AR AY A BY B, B — B B R I K Y B, TR T
80 CLAT 45T 415 °C, ik ik 61.87% , vk
JE R R R A TE 394,90 °C HEW X — B Be M L &5 )
HHW L, B TANPYO TG AL 1 7K 43 F 52 #453 ift
ARG . By — g R EH B,
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X — B Bt R B ) 52 SR Ak ek oy 1 A 4 TR A AR o
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temperature / °C
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3.4 TANPyO HyRL B

¥it GJB772A —1997 J5#: 601.1 izt TANPYO &
dr B . IR AF: BEEE A (10 £0.01) kg, & &
(25 +0.1) cm,Zj&= (50 £1) mg, =& 20 °C, 3T
B 65% ; #% GJB772A —1997 J7 ik 602. 1 3 JEE 48 &
JEo B A M (90 £1)°, K E(3.92 +£0.08)
MPa, 255 (20 +1) mg, #BHEFT & 1.5 kg, =i 20 °C,
FHXTIR FE 60% 5 4% GJB5891.27 —2005 J7 2 il i
HLKAE IR . R0 25 . AR BE 0.5 mm, HL %5
30500 pF, 24§ & (20 1) mg, % i 20 °C, 1 % ¥ JiF
58% . 45RILK 2,

R 2 TANPyO 5w BlgA: 24 1) JB R HL A
Table 2 Comparison of the sensitivity of TANPyO and other

insensitive explosives

explosives TANPYyO TATB!"IHNSI'®) pyx (2]
impact sensitivity /cm 300 >320 120 63
friction sensitivity /% 0 0 36 12
electrostatic spark sensitivity/% 0 0 28 25
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derived from Cu - Co layered double hydroxide nanorods: Prep-

Synthesis and Properties of TANPYO and its Metal Complexes

LIV Jin-jian' , LIU Zu-liang', LIN Xiang-yang', CHENG Jian' , FANG Dong’
(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Yancheng Teachers College , Yancheng
224002, China)

Abstract: Two transition metal (Ni( Il ) and Cu( Il ) ) complexes were synthesized using 2, 4, 6-triamino-3, 5-dinitropyridine-1-
oxide (TANPyO) as ligand and characterized by FT-IR spectroscopy, elemental analysis, DSC and TG-DTG. Effects of the two
complexes on the thermal decomposition of ammonium perchlorate (AP) were studied. The sensitivity properties of TANPyO were
tested according to specifications of standardization method GJB772A —1997. Results show that the thermal decomposition proces-
ses of two complexes both consist of one violent exothermic peak with metal oxides residues. The two complexes make the higher
thermal decomposition temperature of AP decrease by 47.14 °C and 98.24 °C, the decomposition reaction accelerate and the exo-
thermic quantity increase, revealing that the two complexes have good catalytic effect on the thermal decomposition of AP. The
drop height of impact sensitivity is 300 cm. The friction sensitivity and electrostatic spark sensitivity are zero, showing that
TANPyO is an insensitive energetic compound.

Key words: organic chemistry; pyridine N-oxide; energetic complex; thermal analysis; sensitivity; catalytic property
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