1026 B B B, X

XEHES:1006-9941(2020)10-1026-09

TATBEARBAF B ZRSEARHERE
REZ KEW X B

(PETENEFEEATH R, W 45 621999)

OE: 1,3,5-7E -2, 4, 6- =Rl HE A (TATB) H AT R A Y 5% 55 AE 1 FIA (4 00 40 A= PR RE , J2 24 70 o — 3 2 0 JR o B e 24 s of
(HE) B SR 2 o SR, th T TATB 201 N A B AT 58 9 0B T, 3 BBCHOMEVE T 0 LA ) o R T TATB 110 35 it 2 2 X L R A7 7 i
R e SO ) R A5 R 4 O R R PR S A D BB TS Y T R AR . ALl SR T TATB B A i R AR
ACISE T B TR A o B X TATB A5 S ] 3 550 v 4 8 gt R 1 T 5 e R AT 2 0 V8 700 I R0 G0 o MLV 300 (o — Y RE ) B I A 4 G
(e R IR , U AL BV TR0 , L B B TR (1 -2 3= 3- TP JE BRIk s R 6 ) 55, 20 17 25 VA AR R AR TATB AR IR S AL

IR A e B VA R VA ) S VA R T I EAT TR R 00 g R R4 VA R VA AR EE SR A AL 2 T R SR TR R LB
K4 1,3,5-= 4 K-2,4,6- =L (TATB) 5 I B 5 A R 5 B8 F TR s T 9%

FESES: T)55; 064

M ERARET: A

DOI1:10.11943/CJEM2020007

1 8l 5§

FEZA B S — PRS0, 5 5 52 1 SR T &
A RN SRR EL B AR T B R e B K 2 A AR R K 2 R
SR SR BRI 1 X6 A1 S A SRR | (A R
Gif e SR A RE N vE A, R A K EE
38 TR A2 W HT R S REM R 1,3, 5- = 0k-2, 4,
6- = HE A (TATB) By T3 = B (S 7658 m-s™)
FIMGER (f3 £5 S8R H,,>350 cm)FE 2 H R E— 8 i 35
[ i JR 15 i K 24 B v CIHE) s v 110 B0 I 1 2, 7 ik 2%
S 2 HEE R AR RS AR — s R T

TATB M A A Bl 8 1 i 32 2215 25 T Homg 3 55 & i
20 e B HEAR AN 38 Ay T N R A T TR AR Y
SRR R 1 B A 2 Ay B 0 2 DR &5 4 1 VB T 4%, O
HA @ X R ORI R e s A
P I 05 2% 25 /) 42 T+ T TATB () & 2 R 6E , A

Yim B H#: 2020-01-13; &M@ HH#: 2020-03-13

I 4% AR B #5 : 2020-06-03

E&WH: BRARFFIEE I (11572295,21975235)
EER AN A E(1992-) , &, WL AF 5 AR, 2 F & BB M RN
fift 5 454 RAEWF 52 . e-mail : bingxue1314a@163.com

BREBERAN: X (1976-), 5, WF 58 61, 322 R & RE A k) 10
fig 73 BT 5 45 M RAEBF 98 . e-mail: liuyu307@caep.cn

S| A AR ST B A MR, X . TATB 7 AN [3] 3 700 vl 10 ¥ A e 1k 1F 5 0 D2 ().

2,4, 6-= 14 3 B 2K (TNT) 2] 2, 4, 6-= i 3 75 ig
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B . AR — TR 70 2 A R E M
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T, AT 38 G /N TATB R 28 40 K R Ok ol 38 H i i
P U, AT 3 T TATB 76 1 W 19 15 1 5 8, Jin b
TATB 7E# W th B9 iz 30y, Il 55 TATB 9 S 3EE
WO LV AR B D A R AT AR AR AR R AL ik
N TATB A4 &0 5 W 2% 1 8 %k HE Al I8 i R 0 . IR
& Mo Ak R A R X TATB S0 R0 45 B4 1 IR R B8 K
VS e 0 T 5, H AT T TATB I M R 1 0 £ 23k
ez —o R, EF X TATB £ & HLZ ) 5 1R o Al A 2
TR A AN [R5 700 A 2R o i I A R I S R SR AT T
ZEIR AT T YT AR RAERML S AR IR
TATB ¥ fiff ¢ P WF 58 0B a3, S I 22 19 TATB i i 4
PERF IR S %

2 TATBEEMBRFDHAREMHE

LV ) 8 e A 2 A T A 2 2 g
B TN DU SR L R C TR O O S 2 4 W A A
B — A LI, X RV ) A M AR AR 5 T R el
LR A RS e AR AU sk R 2 . E A
4T TATB 76 5 HUA F s s R A M
i, — SRR VAR A, R R VA A IR

Sitzmann'" 2 fF 5% T TATB 7E A [ ¥ 7 v 1) 15 i
J&E T H B IR B 1 AR AR L, 45 2R R TATB 78 DMSO
IN-FF 35 Dtk 1 4o i (NP ) 25 i v 1) 35 A B2 (25 °C) 3
/NF 0.1 g/100 g, JL-F AN 8 i E T E 98 °C,
DMSO .NMP Xf TATB [ % fiff J& 73 531 14 22 0.5 g/100 g
F10.8 g/100 g, WF5¢ F W $i2 i It 3 RE /e — & F i b Al ik
TATB 3%l (R34 IR A B, ELIN T 6EFE 5 %2R .

R TATB T T AR R 0] o i v i

Foltz 2 HF 77 T TATB £ DMSO 1 {1 7 fift i Bifi 1L
BE AR AR B0, A T T TR 2.2 °C i R R
(0.47+0.23) g-L™" ((0.04+0.02) g/100 g), MR =
145.5 CH} , i A — & 0%, 1 (6.8+1.13) g-L™!
((0.62+0.10 )g/100 g) , (LA AK , I W, DMSO fE
ORI A T REVR )X TATB 9 1 1 i 1+ 43
AR 5 AR Foltz LI DMSO i 57 8 45 il 46 1 H 1
K TATB f R ok, (H X 75 225 23 g TATBIE T
6 L DMSO Hr i B i i 75 =Xt s 1 A LI 7 Y R
R 48 5 S0 P RO B Ok T ORAE . Ak, Hoff-
man S 5T T TATB 7630 T 0K P A% I i 4k , 45 1
R, TE 190 °CHY ¥ i 28 1.2% W/v(12 g-L7',
0.95 g/100 g) , {H J& , ¥ fif i w5 il B2 8¢, 23 TATB
GBI RN AR . Ak, Selig? AR IR R G 5
T TATB 7E A [ A% 1 AN ) 28 8 ) 8 035 700 o 1 3 Tl
AT (<30 °C) A ARAF OL , W3R 1 s, TATB 7E 1%

©

solubility / g-L”

——a— X

O =~ N W Ol OO N ©
I R A P T T T

20 40 60 80 100 120 140 160
temperature / °C
Bl 1 TATB7E DMSO 1T AN [l B T 1o 375 ff Jog 120
Fig.1 The solubility of TATB in DMSO in different tempera-

tures!2®

Table 1 The solubility of TATB in different solvents at ambient temperature®*"
solvent solubility solvent solubility
/(g/100 g) / (g/100 g)
hexamethylphosphortriamide 1.5%107? trimethylphosphate 1.1x107*
DMSO 7.0x1073 dimethylcyanamide, vinyl sulfone 8x107*
hexafluoroacetone sesquihydrate 6.8x107* methyl dichlorophosphate 7%107*
N-methyl-2-pyrrolidinon 5.8x107° N-methylformamide 6X107*
N, N-dimethylacetamide 3.3%x107 methyl methanesulfonate 5%107*
DMF 2.7%1073 trimethylphosphite 4x107*
tetramethylurea 2.6X1073 acetone, dimethyl carbamoy! chlorid 3x107*
dimethyl methylphosphonate 2.2%1073 acetonitrile, acetic anhydride 2X107*
N, N-dimethylpropionamide 1.6x107° acetic acid 1x107*
hexamethyldisilazane, trifluoroacetic anhydride,
3-methylsulfolane 1.3x107° hexafluorobenzene, pentafluoropyridine, <1x107*
perfluoro-2-butyltetrahydrofuran, water, methanol
pyridine 1.2x107
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A LTS ) % VA R TS I AT R R A I A R
U 1 75 B SE B B — 1 (HMPA) Fil DMSO 45 7 7 vh 1
fift £ 1,43 91 45 0.015 /100 g #10.007 g/100 g

25 L TIR T TATB 4 7 I A7 72 AR 3 1) &0
VB FH R I 2 5 H0 U S0 AR MR LR IR, T v TR X
TATB 1Y %5 i B 2 AR B A IR, JF B3 T REAE 5 &%
S X, = BT TATB Ja 22 HRS 1 2l fk B 0 2
AT

3 TATBEREEBE P RAMRME

R TR TATB AE &R 571 v T Il A 0 At 2 AR i
7] 0, AF 5 N % 2% FH i T RT3 B T TATB 2R 47 5
S5 PR R R AT 5 TATB A9 23k & A A7 A b )
INE, B0 DR L SR I 4%, DT A 2880 o LV

Sitzmann"' 2857 T TATB ZE VR B R Il = R & T8
PR L SRR EMRIEANT 0.1 g/
100 g, 1 A6 A0 A1 R (25 °C) , HoAe e 6 R v 19 I ft
JE R 14 g/100 g, 2R T+ % 98 °CH, % fift i I+ &
18 g/100 g. IAb,Selig SE W AF5E T TATB 7F — 2L 58
TR A M v B R L S R R R L gRH

45 5 1R TATB £ 3% 26 58 iR v 19 1% fift 15 2 K F
20% W/V(200 g-L™',10.87 /100 g), & Bl 4 i 1y
VoS i B 5 AR R RO T A SR R AR T TATB B 4 19 i
ffMERE AN AE B TR L £ B TR I =R L TR TP R T AN
i, 4 5l 2 0.820 g/100 g.0.012 g/100 g.0.0002 g/
100 g, H U6 AT UL TATB 7 5 R H 1) 3 i J B BE PR 1
o AR 22 2 35 30 PR TR R AR Ol 5 RV TATB, I
X A 7 22 T TATB B 44k 408 >k 4k %5 1
i, 40 Talawar ™ 45 DR B R A 8 70 45 T 2~5 pm 1)
TATB, T {4 B 45 A sk b Jr =X 2% 75 210 ik 2%
TATB, A% FI" >4 45 W 38 2o 375 7] 2 95 390 32 1 WS in 3% 1 3%
PEFIH % T 50 nm [ TATB.

B, T o it R A B B e i) AR AR M 7 T i
TATB 1Y 3 #2 rf 28 0] B = 2B &0 40 22 i . Harris ™ 4348
W T TATB 16 V& i B2 1 vl 8 B B4 T 1) 1k 2% 25 1
(Scheme 1), — B E& I I &4 T FALRN , 76 2K 3R
FOR AT AN P R SR A TR AE TATB AR R
A T AR AR RON 77 A B =& TATB 40 1 A B
RIAL RO P2 A 450 C, TR S — bR T
TATB 75 ¥R Bi 2 HH T2 Wi 24 i i fh 4 454, & i b2
HOE 5 X G &0t AR (XPS) 23 1 L A 2 ik
1,3,5- =5 5-2,4, 6- =i 5L-2, 5-20 O 45 i 1R &
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o, F BRIy i PSR LA S BN 1 2 R
M TATB % T4k H,SO, J5 I i & 4= ) hi L H,SO, 43 F
1) HE [ TATB 4>+ C(1), FE TATB 4 F 1 O(1)—H
(DEERES e S EAS TS, Z )5, TATB 4 I C(1) &
FHH,SO, 5 FIHC) JEF 30T fE ikl # v, TATB
SR C(D)—H(1) M 1.344 At 2% 1.098 A,
MO —HC) &K i 1.258 A fnky 2.079 A, A
L, H,S0, 43 T O (1) —HC1) B A IR, H(T) B4
BT AR 1,3, 5- =& Hk-2,4,6-— i 3-2,5-5F C
TR AR . I, BB E K R R R AE N
AR —E R LRI BE S T TATB (9% i B 0

NH,
ON NO,

ON NO; QN
HoN NHy  HN
NO, H No, H No,

Scheme 1 Possible structures of TATB in concentrated sulfu-

ric acid"**'

2 SR (RTRIR2) , i WA (TS) M7= 4 (P) (i 4 A i
GIDEEPINCIE S Gl

Fig.2 Geometric parameters of reactants (R1 and R2), tran-
sition state (TS), and product (P) (bond length in A, bond

angle in degree)"*®
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PR N R O TN N T X A
TATB 4 i .

B 70 5 R SR B4 5 TATB (IR i 1, oA 24 3%
WF5E T A% TATB (% i P e . Nandi™7 S 0858 T
TATB 7 45 A 50 B P % R b 0 % i 4T ok, ik B
NaOH-DMSO & f& ¥ il % f# TATB, £ = it T ,
NaOH/TATB BE/R F oW 15/1, % i )i 7] 1k 25 g- L' (&Y
2.3 /100 g), L 7E B4l i) DMSO % i 8 NaOH ¥
TR R A R ORAR T, OF BB TR A TR
TATB iR 1L S AL (Scheme 2) , fESR RIS 5 T,
DMSO A #% h — Rl A2 22 19 DMSO BI85+, i B &5+
Yo AR Bl T 3, Bl o m ik 1 1 NH,
R A R P R T, HE I 8GR T X TATB Y
VS i P 5 IR B B T s R g Oy =X T T R A% A Ak
TATB, LR 3 2 2 3 2o K i T 7K 3 V80 A 3 v,
b N5 A i AR R Ak T i B B 4R AN Ak TATB 7
TATB 404k i B2 v,V 3 38 30 55 5148 Y, 18 1k 1 5] 7 k¥
Bl F HCLFI H,SO, , I HL 25 5] A CIPFI SO, 85 44 ik .
R, 56T DL B WFSE 8 H A A i B P 7 3 77 X TATB
EAT VR M, B8R KR B 36 5 T TATB A9 M B2, (2 )
BF 2 P A = B 1) 2% = M, i I S A 4% 0 1 A A, DA
1717 B2 ARG B 445 i T A1 TATB Y 4l

0]
o i Von
DMSO

0

)
- H3C_S—CH2 + HQO

i
HyG—S=—CH,
DMSO Anion
77N
B
NH h
H—N
ON- NO, - ON
T HG-S=CH, T
HoN NH, HoN
\
e
PG-TATB
H
UF-TATB Acid - recrystallization ~ OoN NO,
H*(HNO,)
HoN | NH,
oh/ \0‘

(I
Scheme 2 Reaction mechanism of acid recrystallization pro-

CeSSHM
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AL R 58 R o A — i R S AR T T X
TATB Y fif , SR 03X Bl i O AU Ay — 26 R 2, e
55 fh TS I TATB & 1A 75 B el oif R s 35 50 i 1)
MCTI A iy A% KL 2 1R 1 5 A 1, T ELid 23 il TATB
Or T S A W TR % D, R AR EE 2 S B AT TATB B9
BURE, T3 AN SRR 5B R T A B B SR I o il 2 5
B A R B 22 A MR RIS e T %

4 TATBHEE FiREFrARMYE

BRI E R SR E R T 2SN, If
St4 it B BHES T B 4l R 2Pk A, Rk B T IR
B R 78 S0 L 1 IR T R 0 A M S A 3
Vi RIE SURCSI IR E| g AN SR A N T e o
S5 TR B R R EPY . 2002 4, Swatloski
SR AT M F T LAVE TR AR 1T B3-Sk
e S AR ([ Bmim JCI) , Ay il S5 X V5 1 4 17 T 4
fife FE S TR I SRS G A B AT N BLEE R B IR DL &
BT IR 5 RV R 0 20 G R0 2F 4 3R 45 ik A R
VoS B RE I TS F IR AT T I 2RS0T AT Y R T R
580 T BT, X 0 R R A R AR 4%
TATBE R B T EENEER L. RE¥H
WHFIE T B TR X TATB IS i 4 1, 7 S0 5 B8 1
WA K Bk 3% TATB B9 7 f 1k

Han'** %538 1 52 50 % 28 1 3 F AR 9 A TR BH %
(4 ClI" \HSO,  \NO,  .CH,COO" ) %} TATB I# fit 47 M 1
S0, 100 °CF TATB T [m] &5+ AR o (9 3% fig B2
T2, Hoth TATB 78 1-20 5:-3- 1 35 bk s 5% 2 £
([Emim]OAC) W ¥ fift i e K, i %1 (11£1.0) g/100 g,
T B 78 CH,COO X TATB H. A5 & 1t % ff 1 6 |
L fipp AL B R A ok A R -0 A AR DB I o -2 S )
K AF 53 TATB 9 25 B 4% (40 Scheme 3) , 25 4% 38 I 7
LI I R A R AT N A &R A Bk 7 B A
fil S A e o g, R U S L Bl P oL B AR Oy sp? 2 Ak
G i e R S R TR N R YNNI = B
o-EE W . B E T AR R M, Han 4k 227 5
TEFWAKE DMSO A 1K & X TATB M ff 1, &
M 80% DMSO 5 20% [Emim]OAc 40 & 1 1R &1k &
X} TATB [ ¥ fif i 35 21 4 g/100 g, nl UL 7E B AR 26 B 1
[Fi] B 1, il 20 i 205 v ) VS AR

ZJE , da TRV SRS T 3-2 -1 - bR g Y 4
A6 8 C LEmim ] BF,) | 3-T K&-1-F B& wk e g 360 1k B
([Bmim]BF,) .3~ T - 1-HELBK S wAL#E ([ Bmim JPF,) |
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R2 TATBFE 100 CHI T AS[a] B 13 M v 1k v fe i o)

Table 2 Solubility of TATB in different ionic liquids at 100 °C*!

I R X solubility / (g/100 g)
[Bmim]C CH,CH,CH,CH, cr <0.5
R [Emim]C CH,CH, Cl- <0.5
N [AIIyImlm]CI CH,—CH cl- <0.5
@) X [Meomim]Cl CH,OCH, cr <0.5
r\|l [Bmim JHSO, CH,CH,CH,CH, HSO," <0.5
N [Emim INO, CH,CH, NO,~ <0.5
[Emim]OAc CH,CH, CH,COO~ 11
NH on N, Oho " 4 V& fi JBE i S, 6 100 CCHY ¥ f# B2 4 0.5 g/100 g, i
ON N0 minons ’ JiE TH 55 & 145 CHE, %A 15 8] 0.85 g/100 g, {H &I
T’ A4 WA Y U A LB, ORI AT RE W K Cl Y
HoN N, T NHg | NH; TATB 43+ W2 508 &8, IR T TATB 11 &5 M 4%
NO, L e T i TATB .
0”0 3 75 9510 A 5 TR I BS T WA 5 DMSO A
TATB c-complex Ve R X TATB I i PR 1 52 0, B8 1 WOAR P B 7 2 24

Scheme 3 Schematic of o-complex formation from TATB?

3-00 H-1-FP R mR w9 AE ) (ComimBr) Fl 3-T J-1-H1
Fenk s &AL ([Bmim ] Cl) FL b B T W AR X TATB #Y
oS R T - e R N S N S SN S o G
TATB ¥ fift T 68 19 52 W, 3 & 07 25 19 i 7 0 % &k 31
TATB ANREV i T 07 = A & WA i 7E [Bmim ] Cl

F3  TATBAERIFE FHAK-DMSO KAV 77 i it v fige i >

F = W JS e wE SR L Rk ok 2 BB T 4 B
NO, . CF,COO I CH,COO™, Bk iy B T ik 1k 5
DMSO B 5 & % I X TATB B ¥ f v n 26 3 TR, 4%
%ﬁﬂ“ém(TﬁﬁiﬁaEﬁ%%ﬂ%Z £h):m(DMSO) N
1:4 0, ZEAEFX TATB BA R U I e 1 18
fift 15 0.630 g/100 go

Table 3  Solubility of TATB in different ionic liquid-DMSO co-solvents'*

ionic liquid-DMSO co-solvents m(ionic liquid) : m(DMSO) T/°C  t/min  solubility / (g/100 g)
methylimidazole butanesulfonate trifluoroacetate-DMSO 1:6 100 120 0.429
butanesulfonic acid pyridine trifluoroacetate-DMSO 1:6 115 10 0.214
1-methyl-3-butanesulfonic acid imidazole acetate -DMSO 1:4 110 90 0.630
butanesulfonic acid pyridine acetate-DMSO 1:4 110 120 0.430
butylmethylimidazole bromide-DMSO 1:6 110 110 0.164
butyl triethyl quaternary ammonium nitrate-DMSO 1:4 110 260 0.248

R 4O F S ST T TATBAE[Emim JOAc
MV AR B, 1B 4y CH,COO™, #F58 & B, 70 °Chy,
TATBE[Emim JOAc H VA B 3.24 g/100 g, it
BE TR 2 90 °CH, ¥ i B2 W] I A% 6.01 g/100 g; 7] it
KRGS WESE T TATBZE[Emim JOAc 5 DMSO iR
GHRARPNEME (LS MRELERLE FHRKS
DMSO [ &t 307, I S 90 CIF, TATB Y % fit
FER K, iA55] 9.8 g/100 g, TEIZAK R BEAT H 45 A, B i
B 2B R 88.431% 42 1 %] 98.104% . Hoffman'™®
R FEFH LEmim JOAC XF TATB #4715 ff , 1 fift 1 3k

Chinese Journal of Energetic Materials, Vol.28, No.10, 2020 (1026—-1034)

9~10 g/100 g, [A B2 i 5 T 60 CHE K i A ] 25
P B R SR B 5 e T A5 R B R LT R . AR R
PO B SE T AR Emim ]JOAc 5 DMSO & 4
FIXT TATB By ¥ fg vk W58 AR 2 S [Emim JOAc 5
DMsoaﬁiﬁittﬁnz7H¢,%ﬁ¥r§§'ijc,émo g/100 g.
an' SRS T TATB 76 B 1 1A 1-T 3&-3-H1 3%
%ﬂmﬂﬂaihtﬁf 110 CH (¥ gk s i i R 2.38 g/
100 g, 4 T Ml 25 17 °F Bk 42y 1.48pum 1Y TATB
U AN
Maiti'®"' 45 F H &7 16 2F % ) 4k BT AL (COs-

A A AL www.energetic—materials.org.cn
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MO-RS) 43 5l i & T XF TATB % fift & B K14 BA 25 1 Al
BHES 7, 1 S0 55 1, 3-— B Lk i BH 25 7 (MeMim™)
A7 PF,BF, JAICI,” T \Br .CI" FI F-LFh BB T
TN PO TATB ¥ il 1 i o (4 M 2 2 A [) 45 1
N AE DMSO 11 200 %5, H R RUE FREA L Cl/h i
TR R, & — A L CIRE A i AU B 32 1R s 18 0 FANAR
16 1-2 -3 F BEBE W (EMim™) \1-2 JE-2, 3- F kg
Bt (EdiMim*) \ MeMim* (IR (G*) | B & Y B 3 JR
(MTI) 0 H 8 (TMA) RS HEEEAR(HMG®) L Fh fH
B P o O A AR R R, BRI PH B TR RE A R
ANV RO TR S RN 3 TR . Z 5, Mal-
lik'© 45 R 55— M SR B 43 3l 124 (FPMD) J7 ¥ 5%
TATB 7E 7K A DU H 35 551 i v 1) 4 e AL o V5 e
B R P AE T A & B N CH R R S PR Rt 5
i F LA .

#4 [Emim]OAc 5 DMSO Ky it 4t b X TATB %5 fif £ 1 52
i 57

Table 4 Effect of mass ratio of [Emim] OAc and DMSO on
the solubility of TATB7?

m([Emim]OAc) solubility m([Emim]JOAc) solubility

:m(DMSO) /(g/100 g) :m(DMSO) / (/100 g)
0:10 1.80x1073 4:6 8.4
1:9 0.1 6:4 8.6
2:8 8.0 8:2 8.1
3:7 9.8 10:0 6.0
o * HMG'i-‘/T MA'F/MTIF
, | ® EdiMim F MgMim’F
10° | guanidinium'F EMimF S P
2 MeMim'Cl
=10 Y
> Q,,/(J/
= 0 77(,,9/0"‘//( 4
5101, ec= 88— DMSO
3 & MeMim'Br
10" | = DMF
2 Pyridine
10° ‘

20 40 60 80 100 120 140
temperature / °C

B3 TATB {54 Fhif il CRLAE B 7 1) P S8 (220455 )
LS B WAL 9 He e
Fig. 3 Comparison of experimental (open symbols) and

computed (filled symbols) solubilities of TATB in various sol-

vents, including ionic liquids'"

g5 Lk R TR B AR TATB (1% i B AN TR]
IR AT A B T AR X TATB BLA 4 10 7% fi v, 5t
H AT A 5% 25 3R os , BI85+ FRICH,COO™, [H & +
B AiE AN B B AR XS TATB B IR fig kel . 5%
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Review on the Dissolution Characteristics of TATB in Different Solvents

JIA Jian-hui, CHEN Jian-bo, LIU Yu
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: 1,3,5-triamino-2,4, 6-trinitrobenzene (TATB) has good detonation energy and excellent safety performance, which is
the only single explosive meeting the insensitive high energy explosive (IHE) standard. However, TATB has strong intramolecu-
lar and intermolecular hydrogen bonding, which makes it difficult to dissolve in common solvents. While improving the solubili-
ty of TATB is not only an important prerequisite for product refining, quality control and shape control, but also an important
way to reduce the production cost and environmental pollution. Therefore, improving the solubility of TATB is an important ba-
sis for engineering application. The research progress of dissolution characteristics of TATB in different solvents are reviewed, in-
cluding common solvents (e.g. dimethyl sulfoxide) , strong acids and bases (e.g. concentrated sulfuric acid, sodium hydroxide
solution) , and ionic liquids (e.g. 1-ethyl-3-methylimidazolium acetate), et al. The existing advantages and disadvantages of the
current solvent systems in dissolving TATB are analyzed. The dissolving solvents and methods of the future are also anticipated,
for instance, developing new combination solvents to improve solubility, and studying the dissolution mechanism by using com-
putational chemistry method.

Key words: 1,3,5-triamino-2,4,6-trinitrobenzene (TATB) ;solubility; solvent dissolution;ionic liquid ;research progress
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