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Table 1 Properties of some energetic compounds
name FOX-12 FOX-7 DNTF RDX AP ADN CL-20
chemical formula C,H,N,0,  C,N,H,0, CeNg Oy C,H N, O, NH,ClO, NH,N(NO,), C¢H(N,,0,,
relative molecular mass 209 148 312 222 117 124 438
oxygen balance/% -26.8 -21.6 -20.5 -21.6 34.0 25.8 -10.1
melting point/C - 236 110 203 (dem;:ii)mon) 91.5 -
density /g + cm~ 1.8 1.9 1.9 1.8 1.95 1.8 2.0
formation enthalpy/kJ + mol = -355.3 -133.76 644.3 70.7 -290 - 140 415.5
x2 MU EYMETHEEFNESHNE
Table 2 Energy characteristics of some monopropellants of energetic compounds
energetic materials FOX-12 FOX-7 DNTF RDX AP ADN CL-20
I,/N +s- kg‘l 2379.6 2343.6 2696. 4 2610.2 1550.3 2002.5 2665.3
C*/m-s"! 1517.6 1490.5 1671.8 1650.2 990.3 1282.6 1638.9
T./K 2798 2799 4069.0 3297.0 1433 2100 3590.0
My 23.71 24.68 31.21 24.68 28.92 24.81 29.19
mole fraction of the
main combustion products
H, 0.15 0.15 0.15 0.12
N, 0.5 0.3 0.4 0.3 0.1 0.4 0.4
0, 0.3 0.2
cl, 0.1
HCI 0.1
H,0 0.2 0.2 0.2 0.4 0.4 0.1
CO, 0.1 0.15 0.2 0.15 0.2
(0{0] 0.1 0.2 0.4 0.2 0.2
F3 THREHFMREMESSE 3.2 4 DNTF By 414 X E HE 37
Table 3 Combustion and energy characteristics 3.2.1 4 DNTF {1y 35 B 301 SR & # 1 51
of hydroxy-terminated polybutadiene propellant DL 28t 0 A BB ke M O i 3 300 T 5 S il L Hrh
ap rox owre Al oo P W (PEG) R ALH i (NG) 19 & AR AS , 535
60 25 0 2542.35 1587.1 3209 26.16 -21.45 8% *ﬂ 27% °© FH DNTF %H3EX1JC RDX i%’T‘ TE # IJ g
60 15 10  2548.93  1589.2 3271  26.75 —20.42 EIAE ., NFE 4 ATLUEH B DNTF & &3,
60 0 25 2557.54  1591.4 3362  27.69 -18.87 R 2R P FIE B oh R 3 RS IE AN HES S S AR X
50 0 35 2561.89 1600.9 3376 27.20 -23.39 ﬁ?ﬁgi@%éﬁ‘@iﬁﬂ E"th%‘l‘, %,I DNTF %ém,{%@
40 0 45 2563.96 1609.0 3385 26.73  -27.92 ﬁﬂ 75‘ ':P E"J RDX HTJ‘ , ﬁ\: }E l/b\ tt 7tl:' i%ﬁ 7][] T
30 0 55 2563.69 1615.7 3384 26.27 -32.45 g ok . -
20 0 65 2559.91  1618.5 3359  25.83 -36.98 61.97 N« s - kg™ FAEHBEHM T 23.8 m - ™0 X
10 0 75 2518.12 1566.7 3130 26.53 -41.50 IEED% ’I_J‘ DNTF E‘I’I/\@JXE}EE& I"SEXX%T&L IJXTEF/IﬁT?
5 0 80 2506.25 1556.6 2942  27.26 -43.77 HEEF P REE EAF 2R, 75 4l T DNTF A9 FE
0 0 85 2506.78 1550.5 2974 28.11 -46.03

B T RDX A% 2, PG, IR i) DNTE S8 5B ke 1 003
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Table 4 Combustion and energy characteristics

of cross-link modified double base propellant

RDX DNTF L . ¢ . L. W %

/N -s- kg /m - s /K /%
65 0 2584.63 1638.0 3185 23.85 -21.63
60 5 2589. 86 1640.7 3219 24.10 -21.11
55 10 2595.03 1643.2 3254 24.35  -20.60
50 15 2600.15 1645.9 3288  24.60 -20.08
45 20 2605.14 1648.1 3322 24.86 -19.56
40 25 2610.10 1649.9 3355 25.12 -19.05
35 30 2614.95 1653.0 3389 25.39  -21.77
25 40 2624.44 1655.7 3457 25.95 -17.50
15 50  2633.57 1658. 4 3524 26.54 -16.46
0 65  2646.60 1661.8 3627 27.46 -13.22
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Table 5 Combustion and energy characteristics

of non-crosslink modified double base propellant

I, c* T, 0,
NC RDX DNTF FOX-12 ! . . My
/N-+s+kg™ /m-s /K /%

39 33 0
39 30 3
39 25 8
39 20 13

0 2480. 16 1563.0 3144  26.15 -21.16
0 2483.13 1564. 3164 26.33 -20.85
0 2488.01 1566. 3197 26.63 -20.34
0 2492.80 1568. 3229 26.93 -19.82
39 15 18 0 2497.44 1570. 3261 27.24 -19.30
39 10 23 0 2501.96 1571. 3293 27.56 -18.79
39 0 2506.35 1572. 3324 27.89 -18.27
0 2510.57 1573. 3354 28.22 -17.75
5 2520. 60 1578. 3365 28.19 -16.79
7 2524.59 1580. 3368 28.18 -16.40
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34 0 33
32 0

B W R DO 9 W

33

M5 BILLE H, B DNTF %5 Juft RDX, 4 if
FIAY BRI EL b CRRAE S B R e TR R AN HE T X A X
T % W B R, 4 DNTF 58 4 B JR fid 7w i
RDX ®f, J B 98 L op F0 4R AFE 3 B2 AN B o T
30.41 N+s-kg '.10.4 m -+ s ', XFEW DNTF %}

e 1 B R A U A 0 R A RE A SR AR B . 24
B FOX-12 5] AMR R R BURER 43 NC, NER 5 ATLUE
HE L AR TR ) B B e I S AR 5 R AT R R 4k
BB B R AOF YA X T A AR AR N
B F FOX-12 #RBEME T 5 A AL 2F 4 25 (NC) A oL, H.RE
i bb NC &y, A 8w 10 2 8 1k, R A FOX-12 3
43 B NC AT 58X $2 i A 52 196 WM BSOS 0 70 19 25
PEREA F .
3.3 4 DNTF §§ GAP E i3 7

GAP HE 7 7] By 98 78 a7 , (H 5 1 AH XA, B Ut
F DNTF B ft RDX 4@ GAP #EdE I RE &L . A&
6 B LRI LAE b % DNTF 2 4 Bt RDX, #E
HEF 45 e REPE S HOE W K, i S 3 K GAP &
s FEAIC DNTF & 5 J5 , AH 7 A9 #fE 28 550 2338 BE o B AR
T o XU B EARE BT 1 AR KT RS A e R Rk
P75 GAP 5 DNTF L4 .

F6 GAP EIEHFIGMREMEE ST
Table 6 Combustion and energy characteristics

of GAP propellant

GAP RDX DNTE '™ B ¢ o L. My, O
/N-s-kg™' /m-s /K /%
10 9 0  2528.97  1613.9 3045.0 22.97 -31.56
10 80 10  2540.96  1621.2 3122.0 23.43 -30.53
10 60 30 2564.52  1634.9 3279.0 24.40 -28.46
10 40 50  2587.48  1648.1 3442.0 25.45 -26.40
10 20 70 2610.20  1660.2  3617.0 26.60 -24.33
10 0 90 2633.59  1672.7 3824.0 27.86 -22.26
20 0 80 2532.29  1560.3 2726.0 21.50 -33.26
240 76 2484.76  1604.2 3239.0 24.28 -37.66
26 0 74 2464.54  1584.3  3145.0 24.14 -39.85
28 0 72 2447.36  1563.6 3052.0 24.08 -42.05
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Energy Characteristics of Propellant Containing 3 ,4-Dinitrofurazanfuroxan ( DNTF)

LUO Yang, GAO Hong-xu, ZHAO Feng-qi, CHEN Pei, ZHANG Zhi-zhong, ZHOU Yan-shui, LI Shang-wen
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Under standard condition (p./p, =70: 1) ,the energy parameters of the propellant containing 3, 4-dinitrofurazanfuroxan

(DNTF) are calculated by CAD system of propellant energy calculation. Results show that the specific impulse of the DNTF mono-

propellant is 2696.4 N + s « kg ™' and is similar to that of the CL-20 monopropellant. The theoretical specific impulse and character-

istic velocity of propellants including hydroxy-terminated polybutadiene composite propellant, composite modified double base pro-

pellant and GAP propellant are increased by DNTF substituting the ingredient RDX or AP. DNTF has no chlorine and its friction

sensitivity is much lower than that of RDX, therefore, DNTF introduced into the propellant composition is helpful for the comprehen-

sive performance of the propellant.

Key words: physical chemistry; 3, 4-dinitrofurazanfuroxan ( DNTF) ; propellant; energy characteristics



