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Table 1 The impact and friction sensitivities of DAT salts

impact friction
compound BURS) s )

sensitivity © sensitivity

1,5-diamino-1 H-tetrazolium nitrate 9] 192 N
1,5-diamino-1 H-tetrazolium perchlorate 7] 60 N
1,5-diamino-4-methyl-1 H-tetrazolium nitrate >40 ] 120 N
1,5-diamino-4-methyl-1H-tetrazolium dinitramide 7] 24 N
1,5-diamino-4-methyl-1H-tetrazolium azide 15 192 N

Note: 1) Insensitive > 40 J, less sensitive = 35 J and < 40 J,
sensitive=4 J and <35 J, very sensitive <3 J. 2) Insensitive
>360 N, less sensitive =360 N, sensitive <360 N and >80 N,

very sensitive <80 N, extreme sensitive <10 N.

#2 DATHENSWHREMBEEITHE
Table 2 The detonation pressures and velocities of DAT salts

calculated by empirical equations

detonation  detonation

compound pressure velocity

/GPa /m s
1,5-diamino-1 H-tetrazolium nitrate 33.3 8774
1,5-diamino-1 H-tetrazolium perchlorate 32.2 8383
1,5-diamino-4-methyl-1 H-tetrazolium nitrate 23.4 7682
1,5-diamino-4-methyl-1H-tetrazolium dinitramide 33.6 8827
1,5-diamino-4-methyl-1H-tetrazolium azide 20.8 7405
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Table 3 The thermal decomposition data of DAT salts

T"l b Tl]2) Tlnl3)
/c /T /%C

4)

compound mass loss

1, 5-diamino-4-methyl-1H-
tetrazolium nitrate

121 181 185 ~250 33% (150 ~195 C)

58% (195 ~275 C)

1, 5-diamino-4-methyl-1H-

tetrazolium dinitramide

85 184 150 ~230 90% (150 ~250 °C)

1, 5-diamino-4-methyl-1H-

tetrazolium azide

133 137 137 ~310 34% (105 ~160 C)

36% (160 ~185 C)
19% (185 ~310 C)
Note: 1) Melting point from DSC experiment(8 =10 C

~min '),

2) Decomposition temperature from DSC experiment(8 =10 °C + min "),
3) Range of exothermal decomposition on DSC, 4) From TG exper-
iment(8 =10 C - min .

#4 (DAT) (TNPG)# (DAT) (PA) fy#t 5 R 54 "

Table 4 The thermal decomposition data

of (DAT) (TNPG) and (DAT) (PA)

Tml) T‘]Z) Ti“l3) %
compound /o /o o mass loss
(DAT)(TNPG) -  201.4 178.5~227.5 63.8% (160.8 ~228.1 °C)
36.2% (228.1 ~584.6 C)
(DAT)(PA)  174.3 193.4 176.5~240.2 85.6% (161.2 ~255.8 °C)

14.4% (255.8 ~600.0 °C)
Note: 1) Melting point from DSC experiment(g =10 C

~min~'),
2) Decomposition temperature from DSC experiment(8 =10 °C + min "),
3) Range of exothermal decomposition on DSC, 4) From TG exper-

iment(8 =10 €

~min~').

DAT 3 b f) 4 7 505 16 BR M 2% 11 1 45 5 9ot
TAE, R R A Yy % R LB B, i Ah, DAT
ARG YRR — R IR BE, 76 32 IR 1F o0 il
PEAR R YRR . L, X — A B W TE S RE
BRI P B AT A B R A (L, )2 R e A
KRR P W AR R 7 SO

4 DATEB&Y

Fie 4 W2t 42 JR B - C M R A SR S T 25 5 T R
M — KR I A Y, LS e 2 A1 e R g B —
SERRIEVEREIBL S AR N S RERC A9 . H AT, LA DAT
HELR LA K 2 B R B IR KEREBE, 51 Tk
Wz kT

Smirnov 2 AV B DAT fE Jg vk e 4, i 46 1 T
B - (1, S-TAE M) - HASH (M)
(CDAT) , ZALAWIH IR - (S-EIEm) - 4
B4 () (CAT) Z—A> i S BRAR B 1+, {145 CDAT [y
18 7 SRR 15 2 I Y Y R 1 ( PETN ) 2 3T, T O
FRAE 10 T8 R, A S A o e A8 24 £ T

JEHL N % 1T M, (DAT),CL, (H,0), Fil
[ Cd (DAT), ] (NOy), Wi F B ™ W & 9.
Mn, (DAT),Cl, (H,0) Lk Mn®* g o0 8§ T B A7, H0
BT MR 1 7S TS\ TR AR R R AN A TSR O X
FRIGES ¥, X FR 0 2 Mn 5 97 3% C1 ] BRI - T
Do BRI LB T4 S B ALKERZ, 5tk R
i 4 TR T )R AR 2 AR, LA R R
[Cd(DAT), ] (NO,), L 8 F Cd** 5 @ i 75 4
DAT 437~ Bt {37, T Ji W5 7% f) 75 2 £37 /\ T 4 44 %, DAT
5 Cd* IR IE B B 1, 5 0N TR BR AL 45 A R, B
R [ CA(DAT) J(NO,), 4> T-45 4. WFoeas £ M,
X S T R o | TR AR R AN SRR T AE = IR AR
A BIREU A i F2 . Mn, (DAT),CL, (H,0),
ORI R 2 O S AT WA B0 1 A e , G T
RS 279.7 CH1444.5 °C, [Cd(DAT), ] (NO,),
¥ DSC i £& i #4 20 f 3 5 18 W B0 Ak IS B T B, 0
ToUJ B2 o 242.4 °C iRy fif i B E5 T 266.0 °C

e NS R B, DAT 43 T-H b 15 i S iRk
T IS A 1) 5 RETE A4, 40 [ Mn (DAT) ] (C1O,), .
[Co(DAT),] (ClO,),.[Zn (DAT),] (ClO,), FiI
[Cd(DAT),](ClO,), %, ix $&5 % B DAT Jit & 4 19
SRS R ER AR AL BB T = A, o TR
56 > DAT FLHR 4y T FR ) N 7110 4 2 5 /R T
TC AR, TG R T 738 1 /N T AR 5 4 o B SRR B 4
HRT 5K E 4 ARG T80 DAT 4 7 19 & %
T TR 431 1) 08, DT K5 7S () 14 23 7 B TG 45 4 7F —
T2 IR A S5 o I BB T A R A 5 T (52 K 5
TR EAT AR 5 LB R B 58 0 O S, B
Sy ALK 2 0 T A T REAE o I 6 T A W S A A3 i, ik
PR ZL, H DSC 1 TG MRS R L3 5,



5 4 3]

FBILE: 1, S-TE I R HR S A P 0 50 R 489

FUAT, % 2L DAT S g & 19 BiS 5 9 WF 5838 L e
ME 3 1 SCHk K F, DAT 1 BE A7 fE g #0m, B4
DAT 3[R i 5 0 4 J8 5 1 LA IC A7 4 9 T 50
S 1, 33 R XA C 007 45 1 BE 2 25 48 i RE L &
Py g % HE A RE 1, (32 2 I6C 45 49 Xk S0 B AL ] 8 )
I L
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Table 5 The thermal decomposition data
of [X(DAT),](Cl0,),(X =Mn,Co,Zn,Cd)
compound i";(l:) Y/W‘L;) 7;’2;) mass loss ¥
[Mn(DAT),](ClO,), - 242.8  200.4~279.9 65.6% (178.7 ~280.7 °C)
337.6  279.9~388.8 21.4% (281.2 ~376.7 C)
[Co(DAT)(1(ClO,), - 229.9 213.8~250.9 58.8%(215.9 ~222.1 C)

307.6  250.9 ~347.2 26.8% (226.5 ~258.9 C)

[Zn(DAT)4](ClO,), 181.9 239.8 185.6~305.9 56.0% (171.5 ~266.4 °C)
376.5 305.9 ~442.3 26.4% (268.1 ~344.2 °C)

442.3 ~600.0 10.8% (348.3 ~451.2 C)

[Cd(DAT),](ClO,), - 249.3  230.0~281.8 71.7% (229.0 ~282.3 C)

Note: 1) Melting point from DSC experiment(8 =10 °C « min '),
2) Decomposition temperature from DSC experiment (8 =10 C - min~'),
3) Range of exothermal decomposition on DSC, 4) From TGA

experiment(g =10 C - min~").
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Progress in 1, 5-Diamino-1H-tetrazole and Its Derivatives

QI Shu-yuan, ZHANG Tong-lai, YANG Li, ZHANG Jian-guo, ZANG Yan, CUI Yan

( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract; The progress in the salts and complexes of 1, 5-diamino-1H-tetrazole( DAT) were described and reviewed. The optimized

synthesis processes were emphasized with the precursor of diaminoguanidine chloride as raw materials. The DAT can easily forms

salt resulting from reacting with strong acid, and easily forms six energetic complexes resulting from coordinating in six DAT

molecules with perchlorate. All of these DAT compounds are sensitive to mechanic stimulus,and possess good explosive properties.

Therefore ,DAT compounds have potential applications in the high energy density materials.

Key words: physical chemistry; 1, 5-diamino-1H-tetrazole( DAT) ; preparation; complex; progress



