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[ ABSTRACT]

transportation, differential scanning calorimetry (DSC) was used to study thermal behaviors of TATB in confined system

In order to understand the thermal hazards of triaminotrinitrobenzene ( TATB) during actual storage and

and the thermal decomposition kinetics of TATB was solved by model fitting method. The results show that the thermal de-
composition can be described by two-step parallel reactions, an N-order reaction for the first stage F—P,, and an autocata-
lytic reaction for the second stage F—P,. Based on this model, the self-accelerating decomposition temperature ( SADT)
was predicted. Results show that, compared with packaging materials, the loading amount had a greater impact on SADT.
The prediction results of adiabatic curve under the ideal condition of @ = 1 show that adiabatic induction period at initial
temperature of 200 °C is close to 450 h. Besides, it takes about 4 900 years for TCL to reach the conversion rate of 0.5%
under isothermal temperature of 100 °C.
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Fig. 1 DSC curves of TATB under different heating rates

#. 1 TATB 694F 5 s A%

Tab.1 Thermal decomposition parameters of TATB
B/ -1
6,/ C 0./C AH/(] -

(C -min’l) 0 P (g™
1 300. 34 338.31 -3337
2 309. 85 351.71 -3 489
4 315.67 363. 65 -3 505
8 332.24 376.06 -3721

2.1.2 %R DSC X

H1F TATB 7€ #53 fif o #8 vhol = 28 K<
1, AT TATB 6% W 45 14 T B 3800 i 2 5 47
FE F AL R R SR DY X TATB #4717
o X BLVEH T AR EE 230 300 315 C BT
A5 DSC M, ik DL 2, B Rl 2RI, FE AR 4%
PR, £ 50 min Z R TATB 453 it JBeiR s Bt a)

1.2

—=—300C

1.0 .Texo —e— 315C

. 0.8f

EE 0.6}
# 04

021

OF

100 150 200 250 300 350
Fi ) /min

0 50

K2 TATB 9%k DSC ik
Fig.2 Isothermal DSC curves of TATB

A1 T ek (9 S 2R AR ) 7E 50 min Z I
Jet RTINS (S TR 267 ) T SR Ay
fife AT LU WA R AT 438, HLIESE TATB B4 g3
il S P 5 A AR A AR
2.2 RASBIAESHT
2.2.1 Friedman /3%

K Friedman 753 %t 4 AR W FHR#E R T
(1) DSC g AT 7 ah Syt B TG LRe E, 5
InA AL o A8 RN ULEI 3, B T7E5
AR FNEE B B, e Ab 38 52 FE LR R BN AR 1Y
SRR Il TEFE AL FRE 0.1 ~0.9 Z A1 #1773
FIF Tl R 3 A AL, TATB Y 22 W 3% 1L fig
Wi 2t A 23 %) 185 T 2 300 5 38 34 5 368 ek 114 i A AR Ak
Fi 90 ~ 208 kJ/mol , iX Ui B} TATB {1443 fiff & — 1>
BRI N, 5551 DSC R gl 245 3] 19 45 R —
3, H W ANRE FH LD ) ) 2 BRI

250

+Ea
—— In[4f{9)]

— [\
W (=3
(= (=3
T T

E /(kT-mol™)
S
S

W
(=]
T

0 0.2 0.4 0.6 0.8 1.0
a

(=)

3 TATB HIGMLEE E, 5 In[Af(@) ]
RtiFE L% o B4R 1R
Fig.3 Activation energy E, of TATB and In[ Af(a) ]
changing with conversion rate o

2.2.2 HEMEHE

T AL RE B % A e 1 AR TR ke 38, Ry O By ) 2
BEERAL AR A ALLG Ty ik I T DA o e v 24
4 S AR R A B R 020 T TSS R, i
Bl 2R R A (R 7 R B 5 TATB (i 36
SR

SCHR[ 21 ] ABIFGE 2 B, 38 0 LR 22 41 AS TR TR
T B3I DSC MY il AH, 197281k
Fon] LIy A5 FI W S N A A7 G AH, A
FEAS T, I AT HE B 52 107 28 78 A 5 4 s g 1) T RE 1
W AR A5k B, TATB 23175 DSC 45 /)
S i - T8 5 0 S R B 38 498 1) AR A A
WAL W H S 0 2B Sy 5 A (AT ) RO [l I, 4
L DSC &5 Ui B TATB 19 #4505 N A7 7F B 1k
e, B2/ E A N, Makashir %[10] sha
PIIHT(DTA) TS BB AT ARt & 3L, TATB



2020 £ 6 H

WMWK T TATB Wi s 12 S EREE B RIS, 25 =29 .

(A AT A AN B BB Be b AT, B, NV 2%
+ A A SOV AR BRI TATB A i
W) AR ik, TATB f

PorrEg (1) ~(2) #EATHIE

— 2 N B (TATB—=4) 1) .

Ae%u-m” (1)
“?ﬁﬁ@%& i (TATB—7=4)2) .
Q=Awﬁﬂl—aV%%€ﬁ+dﬂo (2)

K A EARRTA - E &I LEE s noony ony 2 RS
B R RRMHEEGT R o BN,
K (2) iy AR R A A | A SN Y M 25
N, Iz Rk N (n 9) Fe AT A, F1H

ﬁﬂsb’if“ﬁﬁi‘ AT A, P HCME, T E, DR PG 1
(LRER221H .
A,
ZO:Z; (3>
E =E -E_, (4)
TATB 43 (A 2T = (5) /R
o5 or. (5)

., %f%LﬁﬁfE’JlﬁiL? X g (1) A
K (2) MR R F IR Q, RRE i 25 R R
NG, FoRE i RN BUE 1 A2,

BT BRI BN ) 2R S 4 A
ARIFHEE R T84S DSC LB R 1T T4
Bl 4 &5 70518 TATB R 265 7= g L& 45
S, M 4 R s R A AT R Y Bl 2
R AT DL 4G U bl 3R TATB A9 34 00f#, B F— P,
(TATB—7=#) 1)~ N Wi , F—P, (TATB— ")
2) A AL R, R BIA 1S R Bh J1 2 S50
2 Fiw,
2.3 AEESHEHTN

FESEBR G AE 8 AVl Rt R b, EA o A i
TERRPE R ) T AR R 22 R E K I 2
SRR A SRR N AR U E R S Ak, DA
fCH 6 1 T 5 1 it AR A A By 2 AR, X
TATB 7EAN RS54 T RS S T 1 0
2.3.1 BmMEHHERE(SADT) BFH

Xt 49 o i A R a e R PR R A B
SADT & — A~k # EZ M S H ARG A5 P5R
A BB O, 5 0023 R DA B RE
S o 3% HLSR BB R 00 07 Wk HE AT SADT Y I =2 24,
eI T2. 2. 2 T B B SRR SRS R
WIUG 55 R BREE = 2RI 25, 45 4 Frank-Kame-

4000
35000 g e
—~ 3000
_;0 2500
g 2000 L e 1 °C/min
= I 1 °C/min§ﬂﬁ
W 1500 A
£ 1000} 2 Clminfil &
& + 4 °C/min
500 F g C/mm}ﬂ &
0 —8 C/mmjﬂA
200 20 40 60 80 100 120 140 160 180 200 220

i 18] /min
Kl 4 TATB B/= #5025 R 516 th4k

Fig.4 Heat generation test results and fitting
curves of TATB

* 1 °C/min

o~ 3500 % c;mﬂu%
. ‘min
g 3000 2 C/minftl e
< 2500 F + 4°C/min
o 4 °C/min§ﬂﬁ
%2000 . 8
2 § C/minsl
5 1500
jg 1000
£ 500 ‘A
[ A

-500

20 40 60 80 100 120 140 160 180 200 220
i [A] /min

Fl'5  TATB HYHCRER LA R S IE thk

Fig.5 Heat release rate test results and fitting
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