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0.066 g(0.45 mmol)FOX-7.0.247 g(1 mmol)2,4,
6- A4 0. 058 g(1 mmol) % fLEIF1 0. 064 g
(1 mmol) BRmg 5tk AR B 6 h, ¥ 51 2= % R, I
Rt U, IR S EAm AR, WER 71.3%, m.p.
225 ~226 °C; '"H NMR (DMSO-d,, 300 MHz) §:
8.55(s,2H,aryl H),8.73(N—H); "C NMR(75 MHz)
5:124.8,125.9,141.8,142.1,157.5,161.5; IR
(KBr,»/cm™ ) 3450,3330,3080,1610, 1560, 1480,
1320,1140; MS(ESI™) ,m/z: 569 M-1]",430 (F% Fri) .
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b. theoretical
B 1 TFT ML shgE
Fig.1 IR spectrum of TFT
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Fig.2 NMR spectrum of TFT
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Table 1 Effect of catalytic system on synthesis of TFT
catalytic reaction reaction product yield of
system phenomena /MS TFT/%
KF,imidazole golden yellow powder 569 71.3
KF,K,CO, dark red powder 228,358,569 -
imidazole golden yellow powder 569 32.4

3.3 OB

T8 N, h 30 mL » min™  FHEHZ N 5 °C - min™,
W EE 50 ~350 °C, 7% HAx ™ ¥ iy DSC ik, 45 4 an
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M3 AT, - 2, 2- T A
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Fig.3 DSC curve of FTF
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b. side view
B4 TFT Wzt
Fig.4 The optimized structure of TFT
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BRI
R(NO,),+nCH,—RH, +nCH,NO, (1)
TR A B 892.7 k) - mol ™',

H T K-) J5 B 32 %5 B 5 B, TR A WF 5 A Al
H] Monte-Carlo %t i1 75 1 i1 % % B i[5 iF, & %
Politzer {4 & 74 % B2 A 1E 28 30 R w v EORS E L 315E
WA 1.85 g cm™
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i Kamlet-Jacobs 2 =8 1 I 42 35 ( D) FI42JE (p)
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Xp, D o, km - 575 p MR, GPay N b 450
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%2 TFT . FOX-7 1 PYX (A1 RE XS e
Table 2 Comparison of the properties of TFT, FOX-7 and PYX

i H
compound ;;:;%C 7<gc-rycsrt:’|3 ﬁ g™ ﬁ(m -7 7GPa /;:1
TFT 225-226  1.85 1751.26  8.83 36.25 156
FOX-7 238 1.88t%%! 8.87!2"1 33,9012 126!
PYX 4601221 1,752 7.94121 28,91(2] 107022

HI3E 2 AT, TFT (945 SR AR T FOX-7 I g 5 45
Fyrb g A O R A R R T PYX, 5
FOX-7#ik; ME# 5 FOX-7 Y, & T PYX; B R
T FOX-7; i = T FOX-7 5 PYX, XFEW TFT
P 5 M 1 R, R VR E ) R o BB T A R

4 & it
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W S Ak A A AR T 46 A A R TRT R 71.3% .
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FTRALE

(2) TFT {34 AT B R 331.3°C, 5 T FOX-7,
FH FOX-7 5 2,4,6-= Rl 5 5 2 I I 5 5 & 1
T

(3) 7£ B3LYP/6-31++G(d,p) FE KV F L4k
TFT By 4544, ] Monte-Carlo J7 i i fili i% 4k & 4 1) 3
WHEH1.85 g - cm™ KamIet-Jacobs /\Jtﬁ‘%ii?ﬂg
BRI R 1751.26 "R 8.83 km - s g
JE# 36.25 GPa,
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Synthesis and Property Prediction of 1,1-Bis( picrylamino) -2 ,2-dinitroethylene

JIA Ya-nan, SHEN Cheng, WANG Peng-cheng, LU Ming
( School of Chemical Engineering Nanjing University of Science & Technology , Nanjing 210094, China)

Abstract. 1,1-Bis(picrylamino)-2,2-dinitroethylene ( TFT) was synthesized using 2,4 ,6-trinitrochlorobenzene and 1,1-diamino-
2,2-dinitroethylene (FOX-7) as raw materials and KF and imidazole as catalysts by condensation with the yield of 71.3% and
melting point of 225-226 “°C. lts structure was identified by IR, NMR and MS. lIts thermal stability was analyzed by DSC and the
decomposition temperature was 331.3 °C, which indicating that its thermal stability was better than that of FOX-7. The theoretical
density of TFT after optimizing predicted by Monte-Carlo method is 1.85 g - cm™. The heat of detonation, detonation velocity and
detonation pressure predicted by Kamlet-Jacobs formula are 1751.26 J - g™, 8.83 km - s™' and 36.25 GPa, respectively. Impact
sensitivity ( Hy,) is 156 cm. All the results show that TFT is more insensitive and has higher detonation pressure than FOX-7 .
Key words: 1,1-bis( picrylamino)-2,2-dinitroethylene (TFT) ; synthesis; detonation performance; thermal performances
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