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2.3 & H
2.3.1 HDNI &K

FWT  FE M A B R BT R BRI 50 mL
=[O, 0.5 g(3.16 mmol)2,4-DNI fip Ak, i
40 CARJETH M 0.4 mL AKFIBE, SNy 4 h, e,
VRN, U8 VR KR S TR 19 0.58 g Bl R,
K% 96.6% .

"H NMR (DMSO-d, ) ,8: 6.456(s,3H,NH, ),
7.854(s,2H ,NH,) ,8.327(s,1H,—C.H)

"C NMR(DMSO-d,) ,5: 130.27(C5) ,146.881
(C4),153.979(C2),

IR Y& (KBr,v/cm ™" ): 2969 ~2811 (—NH),
3146 (=CH ),1105(—CN),1509,1348 (—NO, ),
1604 ( C=C ), 3347, 3260, 1620 (—NH, ), 3115,
2178 (—NH, ),

JC R G (%), CGHNO, 52l {5 (B8 fH)
C 19.02(18.95) ,H 3.19(3.16) ,N 44.31(44.21),
2.3.2 GDNIpEH

FW T MR PP R RS BEAS 1Y 50 mL
=0, % 1.76 g(11.1 mmol)2,4-DNI 1 0.5 g
(12.5 mmol) & &AL #Hm A 50 mL K i3, R 5
IMA 1.5 g SRR, 44 % 60 °C, )i 3 h, # &, %
B ug R OK TR, B T LR 2.1 g BRIk
% 87.2% ,

"H NMR (DMSO-d,),8:6.99 (s,3H,NH, ),
8.02(s,3H,NH,NH,),9.69(s,1H,—C,H),

"' C NMR (DMSO-d, ),8: 130.3(C5),146.9
(C4),154.1(C2),158.0( —C=N ),

IR 3% 3% (KBr, v/cm™): 1151 (—CN), 1504,
1358 (—NO, ), 1587 ( C=C ), 3501, 3432, 3384,
1669 (—NH,) ,3111(—NH, ),

JC &R 3 (%), CH,N, O, Sl {5 (B8 )
C 22.13(22.12) ,H 3.26(3.23) ,N 42.59(42.42) ,
2.3.3 GUDNI &K

TEM A B R BT v a1y 50 mL = Hf,
5.7 g 2,4-DNI f1.1.6 g EESLAIMA 40 mL KHr,
T E 60 °C SRIGIMA 6.5 g BRILIRAmS RS, 51 3 h,
FHE LA, R KR, B TR, T 6. 25 g B
A E67.7% ,

"H NMR (DMSO-d,),8: 6.991 (s,2H,NH,),
7.704(s,TH,—C.H) ,8.03(s,3H,NH, ),

"' C NMR (DMSO-d, ), 5: 130.266 (C5),146.905
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(C4),154. 083 (C2), 154. 484 ( —C=0 ), 155. 479
(—C=NH ),

IR Y64 (KBr,v/cm™ ) : 3470,3417,3348,1664
(—NH, ), 3126 ( =CH ), 2808 (—NH, ), 1754,
1693 ( C=0 ),1558( C=C ),1515,1384(—NO,) ,

JCE 4T (%), CoH,N,Op 52 i {5 (B8 )
C 23.06(23.17) ,H 2.71(2.70) ,N 43.12(43.08),
2.3.4 TAGDNI &K

FE N2 B b IR B I SR BEAR ) 50 mL = [
M, 0.5g2,4-DNI 1 0.2 g E &L m A 50 mL
K, ik 2 60 °C ARG MA 0.6 g =z SLNAH R L ,
N3 h, #E R, g, R K, A T, S
0.56 gk K, UINH 67.5% ,

"H NMR (DMSO-d, ), 8:4. 494 (s,6H,2NH,
2NH,),7.708(s,TH,—C.H) ,8.589(s,3H ,NH, ),

"”C NMR (DMSO-d, ) ,8: 130.285(C5),146.916
(C4),154.178(C2),162.84( —C=N—NH, ),

IR Y3 (KBr,v/cm™): 3376,3344,3214,1680
(—NH, ), 3123 (—NH," ), 3017 ~ 2790 (—NH),
1556( C=C ),1512,1301 (—NO,) ,1556( C=C ),
1127(—CN),

JLR I (%), CH Ny, O, SEE (BB {E)
C 18.41(18.32) ,H 3.78(3.82),N 53.81(53.44),

3 MRERTR

3.1 IE{LMERE

AT 2,4-DNIFD = P £6 19 %5 12 (%5 T
P B b B (A & ) L 4 R IR (DSC,
10 °C - min ™" ) ZE508E , th R Be SO T80 T A ol A UG
giRnFE,

&1 LLEH,2,4-DNI [l =Ffg LS, =
S8 HE TR 1 A B e, a5 %1 623.364 k) - mol 7',
3.2 BRUEETE

FIH] 2,4-DNI =T A B e 6 114 5200 25 B2 70 A= 1
Fr R VLW AR &7 277 3 T 2,4-DNI = F
AL s R T S5 R 2,

XF 2,4-DNI i) =BG LB 0 883 64T T I, 4
TR (S8 GJB772A —97 J73: 601.2) # K F125 cm
(2 kg ¥k, Hyy ), EEH )% (2 18 GIB772A - 97 J5 %
602.1)P=0% ()& 3.92 MPa,#££f 90°, 255 20 mg) ,
H3 1 FI5R 2 AL 1,2 ,4-DNI = FloA DL B B A
A 1 AR L TR RN A RS , o TAGDNI (MR e A
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RERL AT, B AR AR ™ 1 H 1) HCL F1 H, O, [l CO Al
H, B A B R

M TAGDNI PERERE 7T AR i, TAGDNI gt B2 £

K1 2,4-DNI Jiieh ity FEAL P A

%, R g, P2 P AL 2 e VA, 58 A RE B
AL HEE TR O FH R, AT A D R AR AR AR - 4 50 5 fE S
TGN 22— AR 2D A B £1 50 5 S5 [ 400 7] — R
B, HE VR 255 P RE KPR 4 v

Table 1 Physical and chemical properties of 2,4-DNI amine salts
compound appearance molecular formula r/1(i;0rogen content l;g s em /T;T‘Cp ?kj . mol -1 ?kkjl? ol !
2,4-DNI yellow powder C;H,N,O, 35.44 1.77 265 -267 1756.37 290.00
GDNI yellow powder C,H,N, O, 42.42 1.67 301 2669.32 304.84
TAGDNI yellow powder C,H;(N;, O, 53.44 1.72 254 3626.60 623.36
GUDNI yellow powder  CsH,N, O 43.08 1.71 276 3324.19 356.19

Note: AH; is heat of formation, Q is combustion heat, T,
R2 2,4-DNIh B WAE 2L VERES 2K
Table 2 Explosion parameters of 2,4-DNI amine salts and

common explosives

materials pcy/GPa Dey/m+s™!
TATB 26.20 8142.00
HMX 40.90 9343.00
GDNI 26.43 7903.17
TAGDNI 34.57 8948.68
GUDNI 33.88 8874.50

4 & B

LA 2,4-DNI Wy J5URL, & 8 T GDNI, TAGDNI,
GUDNI HDNI U R AL & 4 o 1 38 40 e 2 B9 44
LR BRI IR T R MR o 45 OR R
],GDNI .TAGDNI, GUDNI H.A4 & 4= ks 5 & &
R DL B AR A R L R DB R RE A R R
AR LT T
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Solubility of TNT in Supercritical Carbon Dioxide

WEN Li-qun'’, ZHANG Tong-lai’, QIN Qing-feng'
(1. Chemical Industry and Ecology Institute of North University of China, Taiyuan 030051, China; 2. School of Mechatronic Engineering, Beijing Institute of
Technology, Beijing 100081, China)

Abstract: The UV-Vis absorbance data of TNT/acetone, TNT/toluene and TNT/acetonitrile with different concentrations were
measured. Acetonitrile was used as recrystallizing solvent,and the solubility of TNT in supercritical carbon dioxide(SC-CO,) was
tested at 303,308,313,318, 323 K and at pressure range of 10 —25 MPa. The relationship of concentration and absorbance of
TNT/acetonitrile solution at 248 nm wavelength was established. The results show that the solubility of TNT in SC-CO, decreases
with increasing of the temperature at the pressure (less than 15 MPa). However, it will increases with increasing of the
temperature at high pressure ( more than15 MPa). TNT has a high solubility in SC-CO, and its value can get up to 14 mg TNT per
gram of CO,.

Key words: physical chemistry; supercritical carbon dioxide(SC-CO, ) ; TNT; ultraviolet-visible (UV-Vis)
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(k3272 1)
Synthesis and Properties of 2 ,4-Dinitroimidazole(2,4-DNI) Salts

YANG Wei, JI Yue-ping, WANG Wei, CHEN Bin, WANG Ying-lei
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Using 2,4-dinitroimidazole (2,4-DNI) and organic amines as starting materials, four new salts,i. e. ADNI (A = guanidine,
triaminoguanidine ,gunanyl urea,and hydrazine ) ,were synthezised with yield of 87.2% ,67.5% ,67.7% and 96.6% respectively. The
resulting salts structures were identified with FTIR, NMR and elemental analysis. The authors measured density, melting point, thermal
stability ,combustion heat,impact and friction sensitivity ,and calculated formation enthalpy, detonation velocity and detonation pressure
for all the salts (not including hydrazine). They exhibit relatively higher energy level, lower sensitivity, and better thermal stability.
Among them , TAGDNI may be promising in applications to propellants with low signals,as a substitute for partial ammonium perchlorate
(AP). Results show that TAGDNI has higher enthalpy of formation (623.36 kJ - mol *' ), detonation velocity (8948.68 m - s™'),and
detonation pressure (34.57 GPa) ,and its characteristic height (H,) is 125 cm (2 kg hammer).

Key words: organic chemistry; 2,4-DNI salt; synthesis; property
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