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Synthesis and Thermal Decomposition Kinetics of TATB without Chloride

MA Xiao-ming, LI Bin-dong, Lii Chun-xu, LU Ming
(School of Chemical Engineering,Nanjing University of Science and Technology,Nanjing 210094, China)

Abstract: In order to solve the influence of chloride in the traditional synthesis of TATB,taking phoroglucinol as
primary material, 1, 3, 5-triamino-2, 4, 6-trinitrobeneze (TATB) was synthesized by nitration with N,Os,
methylation and amination,and its structure was identified by NMR,IR and MS. The effect of amination reaction
on the yield and thermal decomposition property of TATB was investigated, the total yield of crude TATB was
92%. High-purity TATB was obtained by organic solvent recrystallization with yield of 75%. Thermal properties
of TATB was analyzed by DSC and TG,the thermal décompositon activation energy and pre-exponential factor of
TATB obtained by Owaza's equation are Erars=135. 28k]J/mol, Arars=2. 340X 10°s ",
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Fig. 1 Synthetic route of TATB

1.3 1,3,5-Z8E 2,4,6-ZHEZFE(TNPGBIARK

7£1,3,5-=FFH (2. 52g,20mmol) Fl i & 43
%98 % WAL ER (20 mL) B TR & 1 R H 22 1% 1 i NLO;
(10. 8g, 0. 1 mol) Ky Bii B ¥ & (100mL), & FE K T
—5C RN 2h, ¥ IR R B A VKK o R vk SRRl AL JE
o V& A A B A UTIE, YR 3mol/L ¥ R
Ve, THRB R =Y 1,3,5- =5 H-2,4,6- = &2
4.375g, W& 96. 8% ; HPLC # Il & 2% it ; m. p. :
166. 2~167 C (GCEAME™:165.3C).,

'HNMR (CH,Cl), é: 4. 5 (3H, OH); FT-IR
(KBr),v(em™): 3667, 3580, 3425, 3126, 1637,
1589,1541,1453,1425,1377,1319,1222,1183,
922,700,

1.4 1,3,5-FAEE-2.4,6-=HEEXEHNER

7 3omL J& B8R = B B+, n A 5. 22¢g
(20mmol)1,3,5-=¥H-2,4,6-THEFX, BRI E
95~100°Cm#k 4h, ZE1% H BEFIH BR A K (b. p. 165
~78CHOMILIBE Y, 7E 105~110CF 4K £L fim #4
Th, Y &8 3 — 25 Z8 18 15 20 59 18 0 47, V& AH IR BE 1
100 C/EfFIE N, WHG IR R A A WA,
3,5- = HEH-2,4,6- = F5FAS5. 85, IRFEI7% . H
HREELSSLETY . BRI EAREK, m p. .73, 4~
74°C CCHERIE™:73.8C)

"HNMR (CH;CD), ;3. 977 (9H,OCH;) ; FT-IR
(KBr),v(cm™"): 3460,2960, 2881,1593, 1542,
1461,1350,1197,1126,1103, 941, 887, 844, 717,
663,634,

1.5 TATBHIER
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1.62g, W 95%,

MS (m/2):258. 1 (M™);'HNMR (DMSO-d,) ;
8:3.329(m, 6H, —NH,); FT-IR (KBr),v(cm 1)
3320, 3216, 1604, 1571, 1444, 1217, 1166, 781,
7275694,
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J B A3 HCR 98 V6 B VR BRLER ¥ TATB 1 BR 5 TR
S8 2 100g vkH b, Hr i i e AR, i 08, K Uk,
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% 76% (DMF E45 578 TATB 0. 75, IRZE 75%) ,
1.7 s

DSC Wi : il & 2mg 224, FHRHEF 20 C/
min, R EP, i #E 20mL/min, 3 78 B 50 ~
500°C,

PEENR AR 2mg £H, EAKKH U
10,15,20,25 C/min F¥FHRFEF FE500C , AW
# 20 mL /min,

2 HFHR5ITE
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BACR B LU R R ER L R RS E T 0. 4~
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LB [E], TATB B W 38 K 440 ff PR RE L3R 1 AN
=2,
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Table 1 Effect of amination reaction temperature on the

yield and thermal decomposition property of TATB

Fe t/C  p(TATB)/min t/C t/C
1 20 95. 0 341.6 369.0
2 30 95. 5 371.5  377.5
3 50 96. 5 373.2 382.6
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Table 2 Effect of amination reaction time on the

yield and thermal decomposition property of TATB

F5 t/h 7(TATB)/%  t/C t,/C
1 1 96. 0 375.74 385. 3
2 2 95.5 373.50 383.5
3 3 95. 2 373.70 388. 8
4 4 96. 5 373..20 382.6
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Table 3 Recrystallization results of TATB

Fs gl 7(TATB)/ % £,/ C
1 DMSO 76.0 393. 4
2 DMF 75.0 394. 0
3 % H,S0, 98.0 375.0

12 3 458 AT A, FA P R DMF fMIDMSO
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Fig. 2 The DSC curves of TATB purified

by various solvents
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Table 4 Thermal decomposition kinetic parameters of TATB

B/
('C + min™1)

E/ A/

BHETR (k] » mol™1) (10%™1)

10 Y=11.40625—7351.01377X
15 Y=10.78702—7021.44031X
20 Y=11.16269—7311. 003 32X
25 Y=12.21302—8041.46173X

133. 82 5.450
127. 82 2.057
133. 09 6. 255
146. 39 79.82

FHE 135.28  23.40
120
100 Frammm .,
80
S 60
2 | 1.B=10C/min
S 40T 2.8=15C/min
20k 3.6=20C/min
4.8=25C/min s
O -
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t/'C
B3 FAEFREEMTATB W TG Lk
Fig. 3 The TG curves of TATB at
different heating rates
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