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2.2.2 5,5-"&%-3,3'-B£-1,2,4-= 1 (DABT) &5

500 mL A4 R A AR B2 B = HDOR o AR
2 30 mL, g s, 7£ 0 CIMA L =R 10 g, #£ 0 °C
PRI ZS 20 min, =51 BEAE O °CTF 248 44t A 2 5
Wtk & 22.7 g, @I ZE 70 ~75 C, R 1 ~
1.5 ho REROMEES RS, 4 SR AR B I B2 B 22 % 0
U8 UEPEH] 100 mL ¥ K ¥k — . K uk Df i AR
A 200 mL ZZMWK =3 d, AHRE 70 °C, HA
FALSTET pH R 11 ~12, B 1 h, AR R 2%
IR 2R, KSR pH EN 3 ~4, 10,
JEVEIT 100 mL K BE % — K, H AR BT 14 H 6B K
AR 5,5 -5 -3, 3BT, 2, 4- = RE AR 1501 g, IR
69.4% ,

IR (KBr, »/cm™): 3116, 2862, 2783, 1709,
1660, 1601, 1487, 1268, 1105, 1061, 798, 735,
"H NMR(DMSO-d, ,300 MHz) &: 6.51; "C NMR
(DMSO-d,, 300 MHz), §:158.2; Anal. calcu. for
C,H,N,,: C28.92, H 3.64, N 28.72; Found
C28.01, H3.59 ,N 28.33,

2.2.3 5,5-Z 8 B &3, 3-Bk-1,2,4-=Z W
(DNABT) & 1%

250 mL A A AR T = B o A
98% H,SO, 27 mL, g ahifii#f:, [E %= 0 ~5 °C, %18
ISP 5,57 - -3, 3761 ,2,4- =k 3 g Bk
10 min,7E 0 ~5 CFii%/m 98% HNO, 9 mL, iz n
SEfE HARTHE B IR 1 hy RSSOk R
KRR EL 100 mL F#EK b, 3g . JEPEH 100 mL
VKRS —U, HAR I T3 38 5,5 - fif i 4&-3 ,3 -
BE-1,2,4-= 1w i1k 2.9 g R 74%

IR (KBr,»/cm™): 3100, 1597, 1500, 1470,
1433, 1298, 1230, 1087, 997, 950, 855, 774,
752,'H NMR ( DMSO-d,, 300 MHz) &: 5. 53;
"C NMR(DMSO-d,, 300 MHz), &: 154.2; Anal.
calcu. for C,H,N,,O,: C18.75, H1.56,N 54.68;
Found C 18.69, H 1.61, N 54.78
2.2.4 5,5-”"f4BRE-3,3 -BE-1,2,4-= W B BE B

(CBNT)# &

250 mL A P an AR R T = O o A2
WK 100 mL,5,5"- "2 #£-3,3"-1-1,2,4-=m 2 g,
Ja S FE 18 T ZE 65 °C, ¥ 5,5 - fif & #-3,3 -
BR-1,2,4- = 23R IS, o i ABRIBEE 1.4 g, 14
W1 he DRSS, 8 RN AR R BRI =R, k.
UEYE A 100 mL B oK BE 3 — I, AR B T 1R IR 3 6
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5,5 - SR IE-3 3 -HE-1,2 4 B TR U ST .9 g,
W% 70.4% .

IR (KBr, »/cm™): 3336, 3099, 1689, 1626,
1528, 1496, 1445, 1418, 1276, 1245, 1164, 1074,
976, 768, 641.,'H NMR ( DMSO-d,, 300 MHz) §:
6.81, 8.57; "C NMR ( DMSO-d,, 300 MHz), §:
148.4, 156.2; Anal. calcu. for CCH,N,,O,: C17.3,
H 2.91, N 55.64; Found C 17.19, H 2.83, N 55.72,
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B%-1,2,4-=w (DABT) , 5,5/ - R4 Jie J&-3,3'-1¢-1,
2,4-= 1 (DNABT) /N 28 2o 94 35 il 28 BR 97 B 42 5 ik 15
WS I A5 B PR S 5,5 - U e k-3, 3711, 2, 4-
MR P R (CBNT)
3.2 ALK

K H] DTG 60 22 $4-#AH 73 BT, #E A i 29 3 mg,
N, #i i 20 mL - min™ B 38R AL O, 3R, 2 1
Sl 25 HE 3 W B [l . 25 ~ 450 °C, i R
5 °C - min™ {4 XA 5,5 - e k-3, 3
H-1,2,4- = (DNABT) FI H A5 ™ i 5,5 - fiff Jiie 5 -
3,37-Hk-1,2,4- = G ik EER ( CBNT) F 47 #4 e
OIMT L AR 1 TR
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TG M4k 7R ,88 CH i DNABT i o7 & il 2, 4 i
RE N 13, 4%, %R DTA i e ik 44 i i 3R o
108 °C; 180 CHEfhIF IR AR E R EE K 64.7%,
NP DTA i 25 il #0435 54 201.1 °C 1 238 °C, M
DTA-TG i £ 7l LL & i DNABT AfaE, iR E & T
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2k @i ,208 °CIT i CBNT K 5t & i 20 /0 , e 5,
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Fig.1 DTA-TG curves of DNABT and CBNT

3.3 RIiEMERE

WAl GIB772A—=1997 (4 25 W ik Jy i ) v 4 o Je&
R 7 6022, R A WL-T B 45 o Jg B ) 38 43
& CBNT My HEMEIE & Hy, , FLIIK 25 5 30 mg, ¥ it 5
5 kg,

WA GIB772A=1997 4 24 1 3 Jy 32 ) v JBE 482 )k
BE 7 i 602. 1 SR FEME 23 R I WM-1 760 B8 482 Jak
JEALIA CBNT (AR KEMEE Ry 4% ~8% , Hll ik 2} &
20 mg,90°4# 4 , £ 3.92 MPa,

CBNT 5 RDX 1 B-HMX ftkag " X b 22 1,

MR T AT LU, CBNT [ di o 3B Rt v = Hio
89 cm, [t RDX B-HMX AL, B 45 Rk B 3 1 43 4K
H 4% ~8% , i HETH A RDX,B-HMX B8 48 & i
O BRI CBNT AT A & — Pl i JE 0 25, 75 s 4
A o X e P R A T
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%1 CBNT 5 RDX Hl B-HMX H:BE i %t
Table 1 Comparison of properties of CBNT, RDX and g-HM

decomposition peak impact sensitivity friction
compound P P P ¥

temperature/°C Hso /cm sensitivity /%
CBNT 229 89 4 ~8
RDX!'0- 210 26.1+0.3 80+8
B-HMX!1°11 286 23.3+0.3 100

4 # it

DA i R 5 TR I kA SR 5 i 5,5 - i e
HE-3,3-HK-1,2 ,4- = W Rl I JOF 5, DLZT AN G A% g 4t
itk TR M AT RAE . ] DTA-TG BAR XS
H AR P8 ik 47 S48 vE Ik, 5,5 - fil e 33, 37k -
1,2 ,4- = I B POk Jk 6 1) 1 O3 i 6 3 R 229 °C5 5 kg ik
S o R R PR VS R Ho, M 89 em, FE IR S IR IE
SN 4% ~8% , 3 B LT RE kB A Bl R A 2
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Synthesis and Properties of 5,5’-Dinitramino-3,3’-bi[ 1,2 ,4-triazolate ] Carbohydrazide Salt

WANG Xiao-jun'?, ZHANG Xiao-peng', LU Zhi-yan' , WANG Xia', JIN Shao-hua®*, CHEN Shu-sen’
(1. Research Institute of Gansu Yinguang Chemical Industry Group, Baiyin 730900, China; 2. Colloege of Materials Science and Engineering , Beijing Institute
of Technology, Beijing 100081, China)

Abstract: 5,5'-Dinitramino-3, 3'-bi[ 1.2.4-triazolate ] carbohydrazide salt( CBNT) was synthesized via ring formation reaction,
nitration reaction and salt formation reaction using oxalic acid and aminoguanidinium bicarbonate as starting materials. Its structure
was characterized by IR, NMR and elemental analysis. The thermal behavior of CBNT was studied by differential thermal analysis
/thermogravimetry (DTA-TG) and its impact sensitivity and friction sensitivity were measured. Results show that the temperature
of exothermic decomposition peak for CBNT is 229 °C. Its impact sensitivity ( Hy,) is 89 cm, and friction sensitivity in explosion
percentage is 4% —8% .

Key words: energetic materials; 5,5'-dinitramino-3,3’-bi[ 1. 2. 4-triazolate] carbohydrazide salt(CBNT) ; synthesis; decomposi-
tion; sensitivity
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