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DNTF 149.907 157.702 148.568 7.85x10" 143.25 147.47 7.65
MZ,4—MDNI:M =51:49 143.982 151.468 142.534 4.09x10" 140.20 141.51 2.43
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B 9 A5 0 5 2, 4-MDNIZE 15.19°,20.75°,24.54°,
31.85°, 46.44° %5 4b 4 W Wb B9 77 5T 0% 5 2, 4-MDNI/
DNTF ik 3L 45 ¥ 78 11.75°,15.04°, 21.24°, 23.54°,
24.55°,28.24°,31.83°,38.00°% kb A4 IH &k A7 5 s , A
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Fig.7 XRD patterns of 2,4-MDNI, DNTF and their eutectic
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Fig.8 SEM photos of 2,4-MDNI, DNTF and their eutectic
2,4-MDNI ¥ 21 5B [ 5 2% 1] 52 A B0 0048 4 0k, 8 4t 3%
0 D' T - % s DNTF BE [ 3% 10 52 20 W 2 A% 21K 45 i
i, v 2 5 2 22 1R] B A SE B, HL oS 2 v B A ]
P AR FLIR S, Ko M AR IR L 7 B B 3 1) R R 22
—. [ 8cH2,4-MDNI/DNTF K344 4 i o B35 1R F-
ALK B, L o i 3 DR S AR B A 2, 4-MDNI A
DNTF 5 1Y BE [ RF 5, B [ 3 1 5L J2 88 ot i 7
R, 1B A AROK ZR AR IR A 3X T BB
TR A W) 78 5 3T 35 10 B 3T I R R R A AR R W o 2

¥y s R S 8 2, 4-MDNI 1 5 B, T &
DNTF B %5 F 2 10 R 5 A1 5 B0 o AHEL 3R T DNTF,
odgs Wy 48 o 2 T A A B L SR I ok > A R T
HRJE R .
3.4 HIHBRERBERERE

2,4-MDNI . DNTF } 2, 4-MDNI/DNTF {i 24 4y
14 48 o J B RN BE SRR MR S R W K 2. K 2P
A LA, DNTF A 8 of 8% 58 AR 48R B 355 100%
SR FEAR 1R 52, 4-M DN $i o J86 B8 FN EE 82 I 12 0,
FEHH R 00 Bl EER T 5 2, 4-MDNI/DNTF R 3L 45 9
1 i o TR B ORI BE 482 JER R 43 00 R 64 % 1 52%, Ui B
2, 4-MDNI [ AFFE ] LLBH 2 B I DNTF 9 8%

&2 2,4-MDNI.DNTF J 2,4-MDNI/DNTF % 3655 ¥ 1 i o
0B 2 IR 4 4

Table 2 Impact and friction sensitivity test results of MDNI,
DNTF and their eutectic

impact sensitivity friction sensitivity

sample

/% /%
2,4-MDNI 0 0
DNTF 100% 100%
My svon: Monre=51:49  64% 52%

DNTF

fdl 1 EXPLO-5"" " {4 43 5 %F 2, 4-MDNI/DNTF X
YA T R R AR R R . P RATRE
WG HEEAGBIRM B EER SR LR 3,
2,4-MDNI/DNTF i 3t 4 9 4= il k% 405.26 kJ-mol™ .
W 1.844 geem™ T UK 2 B0 TR 12 5 4y
fif i BE 266.4 °C, 5 TNT A0 ; K& 3 8705 m-s™, 1 &
33.6 GPa, fig f 7K ¥ = T H ai % UL KE 25 2 ik DNAN
DNP . BOM 4 B3 5 MTNIAH 24, B A7 ) fal 749 17

TR
A 5o

F3  2,4-MDNI DNTF B HARS A 4 15 HAh o UJ5 5 K 24 43 PR g e g7

Table 3 Comparison of detonation properties of 2,4-MDNI/DNTF eutectic and other melt cast explosive carrier

sample AH,/kJ-mol™ p/g-cm™ T,/ T,/°C D/m-s™" p/ GPa
2,4-MDNI 173.5 1.694 144 369.0 7866 28
M, 4 vioni Monre=51:49 405.26 1.844 92.7 266.4 8705 33.6
DNTF 644.3 1.937 110 253.6 9250 411
4,5-MDNI - 1.64 74 226.3 7605 24.2
TNT -55.5 1.64 80.8 266.5 6940 19
DNAN -184 1.54 94.6 351.7 5974 9.5
DNP 120.5 1.87 85 347 8100 29.4
MTNP 4.53 1.81 91.5 248 8650 33.7
MTNI 170.3 1.8 94.7 314.9 8800 35.6
BOM - 1.832 84.5 183.4 8180 29.4
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(1) 38 3 % il B2 DSC A2 T 2,4-MDNI/
DNTF — LR &K R T-x M1 1A, 15 %] 2, 4-MDNI/
DNTF SR HAE Y 4 A M, oni: Mone=51:49, F
IRk 92.7 °C,

(2) 439 fdi B Flynn-wall-ozawa J5 % . Doyle J5 &
M Kissinger J7 #5715 T 2, 4-MDNI  DNTF & H A% 4t
T& W3RN Bl F1 2 2800, 2, 4-MDNI/DNTF 1 #1443
fif J2 % 1% AL fE E, A 146.0 kJ-mol™, 8 HT IN T+ A K
4.09%10"; 43 B8 R R U] AR SL G W) B R A4F ) A
FE T

(3)2,4-MDNI 5 DNTF B RG24 T
— 3 [ 43 () AE AR F 5 S0 0y Rk 1 3% 1T A RO T S
b DNTF A & 35 ol 3% o R I3k 2 1 g 4 i 2 0,
2, 4-MDNI/DNTF St % 9 M b F DNTF & B B 3% %
I 45 AR BE B 4 T 35 AKOF- R 8705 mesT! R
J£33.6 GPa, A RA4F 1M PERE .
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Preparation and Properties of 2,4-MDNI/DNTF Binary Eutectic

ZHU Jun-wu', WANG Lin-jian', LIU Yu-cun', WANG Jian-hua', TAN Ming’, DUAN Ying-jie’, Ql Zhi-bin'
(1. School of Environmental and Safety Engineering , North University of China , Taiyuan 030051, China;?2. Sichuan Huachuan Industries Co., Lid,Chengdu
510100, China)

Abstract: 2,4-MDNI/DNTF eutectic system was prepared by using 1-methyl-2, 4-dinitroimidazole (2,4-MDNI), a high energy
insensitive explosive, to improve the high sensitivity and high melting point of the dynamite carrier 3, 4-dinitrofuroxan (DNTF).
The melting and liquefaction processes of 2,4-MDNI/DNTF with different ratios were studied by differential scanning calorimetry
(DSC) , and the T-x phase diagram was established. The melting and decomposition processes of 2, 4-MDNI, DNTF and
2,4-MDNI/DNTF eutectic at different heating rates were studied. The kinetic parameters of 2,4-MDNi, DNTF and their eutectic
were calculated by flynn-wall-Ozawa method, Doyle method and Kissinger method respectively. XRD and SEM analysis were
carried out for the three substances. The hyposensitivity of 2, 4-MDNI to DNTF was studied by sensitivity test. The detonation
properties of 2, 4-MDNI/DNTF eutectic were calculated by using EXPLO5. The results show that the molar composition of
2,4-MDNI/DNTF eutectic is 51:49, and the average melting point is 92.7 °C. As the heating rate increases, both melting and de-
composition reactions are delayed. The activation energy E, and pre-exponential factor A of thermal decomposition of eutectic
are 146.0 kJ-mol™ and 4.09x10", respectively. In XRD test, the low eutectic of 2, 4-MDNI/PETN generates a new diffraction
peak at 260=18.60°. The microstructure of the solidified surface is obviously better than that of DNTF. The impact and friction sen-
sitivities of 2,4-MDNI are both 0%.The impact sensitivity and friction sensitivity of eutectic are 64% and 52%, respectively. The
theoretical density of 2,4-MDNI/DNTF eutectic is 1.844 g-cm™, and the calculated detonation velocity is 8705 m+s™'. The eutec-
tic of 2,4-MDNI and DNTF was prepared with ideal melting point and good thermal stability. At the same time, the sensitivity of
DNTF can be significantly reduced while maintaining its high energy level.

Key words: energetic eutectic; 1-methyl-2,4-dinitroimidazole (2,4-MDNI); 3,4-dinitrofurazan oxyfurazan (DNTF)
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