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T 275, KL & 5 D9 JRORE, a8 aid o8 ik & il &
5,5 -k PUmE-1 17 - A UK B Y (BTO) By S v (8]
R =& RHE L "N (DAG) , IF BTt BUHT B 0 24
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PBTOX f Pt RE MUEE PERE , i — A0 JF & 1 ] 28
Bt

2 IBWES

2.1 SKIGLER,IH

LN, A, BEEE 99.9% 5 SARIFR A CHS HH By
IR TAHRAR) AR (dem e TR ) .2
fif (e fb T ) SR (il Fx e Th
FRATED) O (b ntidm ) A Tk 7 A /) 5 38 43 B
afi s G E SR (g, RiERFEREERAR) .

5% [E PE-2400 M 5T FK 4 H1AY, Fi + BRUKEP 23 ]
AV300 # (300 MHz) i 5 & B 3L IR AL, H A &
DTG60 2 #-# & 43 7 4%, 3£ B Anasys {{ &% A 7l
NanolR2 £ % (AFMIR) ,

2.2 ZmntiE
2.2.1 LBEFE

L& 5 M EREG  PBTOX ¥4k I Scheme 1,
2.2.1 ZBREZZFBEMR

500 mL% A7 g $F 4% AR B = HfTPon A &
510 g, ZEE100 mL, J5 Shhidk , fE = R T 22 ot
A FACGK A 30 g, 7 S AR A2 3% i J5 ik
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PELEERMGE 12 hy RIREH G, R R KR
Z 0 C, g8t A& E LI 16 g, 29 30 min i
SEE A AL, 0 CAEIR 60 min, 5 S ¥k il 2] 78
100 mLiy 2 85 K i, #r b U vE, i 08, U8 UF 75
200 mL % BFRBE SR — IR, BRI T3 8] — & A/
5 17.5 g, W 91% (VL& —h51t) ,m.p 182 ~
184 °C.,'H NMR ( DMSO-d,, 300 MHz),8:12.06;
"C NMR (DMSO-d,, 300 MHz), §:136.7; Anal.
Calcd for C,H,N,O,: C 14.12, H1.19, N 65.88;
Found C 14.36, H 1.45, N 66.04
2.2.2 5,5 -BEAM-1,1-ZRE_KXKEWER

500 mL a7 A I BE T = DB & 2 7 vk ER I
A Z Bk 200 mL, —F &L L N5 4.25 g, R it
ikl e A5, BIR®RHZE 0 ~5 CH, @A
HCl SR 2y 2 h, BT 2 B 7 W3k 10 FR A5 . %% 3 1Y
PR, Fhil 22 %0, bt R 48 ho P e % 28 R AR
F LR, A 250 mL K PR, oL UE R R,
FHZE MR 2K, 18 2 6 5,5 - B U mg-1,1"-— # 3E
ZKEW 3.1 g, ltFE 70%, m. p. 210 ~211 C,
"H NMR (DMSO-d, ,300 MHz), §:6.78; "C NMR
(DMSO-d, ,300 MHz), 6. 135.7; Anal. Calcd for
C,H,N,O,: C 11.65, H 2.93, N 54.36; Found
C12.02, H2.82, N54.03,
2.2.3 5,5'-BxMm-1,1"-“FHWEEGK

250 mL A7 iR T = ORI E 2 R KT R 1 =
E B3 o A K 100 mL, 5,5 -8k Pume-1 17 - 53—
KEW 4 g, FF BB HE, FHR Z 50 CHRK % 2R 5
¥ioy, mMAREAAH 2. 64 g, SR ALH N 5E 5 R
T h 2218 R 2 =, ob g i K e g . AR
RENTCAER 5,5 B mE-1 1 - AR Rk 3,72 g,
% 78% , IR(KBr, v/cm™): 2166, 1667, 1510,
1408, 1356, 1233, 1164, 1058, 997, 732, 502;
Anal. Calcd. for C,N,O,K,: C9.756, N 45.53;
Found C 9.859, N 46.51,
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B1 5,5-Fepgme-1,1" - A A1 DTA-TG i
Fig.1 DTA-TG curves of the potassium salts of 5,5'-bistet-

razole-1,1'-diolate

3.2 miEEREERSEEVHERE

FIH] Anasys i) Nano IR2 Z ¢ 5t iR
(AFM) i1 18 25 45 fil 3L 4 H0 R (LCR) 18 & 48 XF
PBTOX fi A4 32 47 it 1Ak 3% o1 JE 350 01 it 4 BUAL HIL B i
MK, W& B L. LCR B, 3K 4% 7. Therma-
Lever AN2-300 #4t; H#E HB 1 kHz ~1 MHz;
Sweep rate: 100 kHz/s; Data rate: 200 pt/s,

M 2 19 57 0 S OB v B B AR 3 A I8 A8 2% 4%
finh L% A% & AT LA Y, PBTOX 1Y i 14 45 1 g J2 1R 45
. ME 4 i LCR 3% AT LA H, PBTOX fi LCR %
T 25 080 75 ) i %, 156 ] )= () 235 4 I 5 B 5, PBTOX iy
PRI 558 B 5, 78 TR e 25 IR By 7 AR R I 4
T ELAE A i e K 2Y
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B2 5,5'-FCpume-1,1 - AU A SR TE R AR
Fig.2 Surface topography of the potassiumsalts of 5,5'-bistet-

razole-1,1'-diolate crystal

3 5,5 -IpumE-1 1 - S H R Y LCR AR

Fig.3 Lorentzian contact resonance (LCR) imagination of

the potassium salts of 5,5'-bistetrazole-1,1’-diolate
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Fig.4 LCR spectra of PBTOX

3.3 BIMEMERENIK
KHE GIB772A-1997 (¥ 25 ik 5 1% ) 602. 2 43
JEARE 3, 2R T WL-1 AU 4 o Ja B XA, 7% A I3t o oy
5 kg, W& PBTOX Wy KEH 4388, H A 25 & 35 mg,
WAl GIB772A—=1997 (4 25 W ik J5 i ) v B8 42 Jek
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FEMR 7k 602. 1 BRKEMEFRIL R H WM-T 7 2 ik
AL, 90° 48 £, FJE 3. 92 MPa, it PBTOX {4 45 4E
WE2H 0% , Ho Bt 25 4 20 mg. 76 A ) 4% 10 F ik
TATB . LLM-105, ANPYo iy $& o7 J&& JF 5 B8 8 J& J¥F
PBTOX 55 H & JURN I #4KE 24 (1 Pk REXT L 0L 3% 1,

F 1 PBTOX 5 H & #4 M 24 Pk RE X L
Table 1

heat-resistance explosives

Comparison of the performances of PBTOX and some

compound  PBTOX HNSL! TATB LLM-105  ANPYo
chemical
formula C,N;O,K, C,HzN,O, CcH,N,O, C,H,N,O; CsHN;O
formula
246.4 450.2 258.2 216.1 151
mass
peak
temperature of
L 315 375 347 354
decomposition
/°C
density
4 1.82 1.73 1.94 1.908 1.878
/g cm
i ct
mbact 40" 0 0 24
sensitivity /%
friction
L 36 0 0 20
sensitivity/ %

Note: 1) The value of impact sensitivity was obtained under the conditions of

hammer mass of 10 kg and drop height of 25 cm.

MFE T T LLE Y, PBTOX A U6 B2 1L BRIy BT
ot F 1 T B KR 24 B A0 O R Y e TR R AR
TATB F1 LLM-105 ffif $4KE 245 40 24 , o] DL L AR A5 AT
B A B 2R 11 T AR R T A 2

4 £ i

PLE 0 DRkl g — Bk il & T A 5,5
PG me-1,1"- K595 (BTO) 1 56 B v i) & — 8 A 5
5, LL 5,5 BRI -1 1 - TR A A A A R
A S5y RN AT 5,5 - k-1 1 - AR R Dot
RO LLAMGIE X A R /AL, 45 R 5 &kl —
£, Nano IR2 &% i 1 W i H R (AFM) Flig
2% % i 4R H R (LCR) X PBTOX i 14 3% 1 JE 55 Fl
i VA OB ML B RE I 3K, 45 SR 26 B PBTOX iy 14 26 T
it ER, R SR 2 MR & . L DTA-TG
AR FF PBTOX #44>fif e 10 7L i o4 383 °C 5 5 kg 7K 4
Jii o SR R T B 0%, JBE R R T A Bh
0% , 22 B PBTOX HA7 it #4 4F 25 19 ¥R 4E , 4 7] BE
BRI 2
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Synthesis and Thermal Decomposition of a Heat-resistance Explosive Potassium Salts of
5,5 -Bistetrazole-1 ,1’-diolate

WANG Xiao-jun'?, ZHANG Xiao-peng', SHANG Feng-qin', LU Zhi-yan', MA Xiao', TAN Xiao-yan®, JIN Shao-hua®
(1. Research Institute of Gansu Yinguang Chemical Industry Group, Baiyin 730900, China; 2. College of Material Science and Engineering , Beijing Institute of
Technology, Beijing, 100081, China)

Abstract: The key intermediate diazidoglyoxime( DAG) of synthesizing 5,5'-bistetrazole -1,1-diolate dihydrate( BTO) was synthe-
sized by “one pot” method using glyoxime as starting materials. The potassium salts of 5,5"-bistetrazole -1,1’-diolate (PBTOX)
was synthesized by metathesis reaction. lIts structure was characterized by IR and elemental analysis. DTA-TG technique was used
to study the thermal decomposition of PBTOX. The surface morphology and mechanical properties of PBTOX crystal were tested by
atomic force microscopy( AFM) and Lorentzian contact resonance (LCR) imaging technique. The sensitivity tests were performed.
Results show that the crystal structure of PBTOX is layered one. Its decomposition peak temperature at a heating rate of
5 °C - min~" is 383 °C. Its explosion percentage is 0% for impact sensitivity and friction sensitivity.

Key words: heat-resistance explosive; potassium 5,5 -bistetrazole-1, 1'-diolate (PBTOX ) ; synthesins; thermal decomposition;
sensitivity
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