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Chemical Stability of CMDB Propellants Containing DNTF

ZHENG Wei, WANG Jiang-ning, HAN Fang, TIAN Jun, SONG Xiu-duo, ZHOU Yan-shui
(Xi'an Modern Chemistry Research Institute, Xi'an 71065, China)

Abstract: The effect of factors such as DNTF content, the proportion'of NC and NG, plasticizers, stabilizers and
stabilizer content on chemical stability of CMDB propellantsicontaining DNTF were investigated. The results show
that time needed for color change of Vieille test decreases with_ indreasing the DNTF content. Time needed for
color change of methyl violet test incrteases with increasing ithe DN'TF content. The effect of proportion of NC and
NG on time needed for color change of Vieille and, methyl violet is little. The substitution of triethylene glycol
dinitrate (TEGDN) for NG increases the chiemical stability of DNTF-CMDB propellant. In three stabilizers N, N'-
dimethyl-N, N -diphenylurea (C,)%2-nitroaniline (2-NDPA) and N-methyl-4-nitroaniline (MNA), time needed for
color change of Vieille test of the propellant containing C,is longest, and time needed for color change of methyl
Violet test of the propellant containing MNA is longest.

Key words: physical chemistry; 3, 4-dinitrofurazanfuroxan (DNTF ); CMDB; stability; methyl violet method;
Vieille method
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Table 1 The formulation of DNTF-CMDB propellants

K w/%

W5 NC® NG  C, 2-DNPA MNA DNTF  Hfh
SY-1 19.9 3.5 1.5 0 51
SY-2 39.9 2.5 1.5 30 5.1
SY-3 29.9 4.5 1.5 50 5.1
SY-4 35.9 28.5 1.5 30 5.1
SY-5 39.9 24.5 1.5 30 5.1
SY-6 13.9 20.5 L5 30 5.1
SY-7 39.9 24.5(TEGDN) L5 30 5.1
SY-8 39.9 2.5 1.5 30 5.1
SY-9 39.9 24.5 L5 30 51
SY-10 39.9 2.5 L5 Lo 30 5.1
SY-11  39.9 2.5 1.5 Lo 3 51
SY-12 39.9 2.5 2.5 30 5.1
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Table 2 Comparison on stability of DNTF-CMDB
and RDX-CMDB propellants

HE 3 7 AT R t1/h t;/min
DNTF-CMDB SY-1 37.75 63
DNTF-CMDB SY-2 37.75 70
DNTF-CMDB SY-3 22.50 81

RDX-CMDB SY-1A 70. 00 63
RDX-CMDB SY-2A 70. 00 60
RDX-CMDB SY-3A 70. 00 70
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Fig.1 The DSC curves of DNTF-CMDB and
RDX-CMDB propellants
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Table 3 Effect of mass ratio of NC and NG on the
stability of DNTF-CMDB propellants

HREHS m(NC) : m(NG) w(2-NDPA)/% t/h  t,/min

SY-4 35.9:28.5 1.5 17.25 58
SY-5 39.9:24.5 1.5 18.75 53
SY-6 43.9:20.5 1.5 18475 52
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Table 4 The effect of plasticizers on the

stability of the propellants

PSS N w(@-NDPA)Y/% /b t/min
SY-5 NG 1.5 18.75 53
SY-7  TEGDN 1.5 30.25 80
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Table 5 Effect of stabilizers and its content

on the stability of the propellants

FEfGS KEM  w@EER)/%  n/h t/min
SY-2 C. 1.5 29.75 50
SY-5  2-NDPA 1.5 18.75 53
SY-9 MNA 1.5 14.00 93
SY-10 C;,2-NDPA  1.5,1.0 42.75 60
SY-11  C;,MNA 1.5,1.0 32.50 85
SY-12 C. 2.5 52.25 51

B3R5 A, TE 3 R B o, & C, HEEF B 4k
B0 8 B ] B K5 & MINA 7 g FR R 56 8 68
A B . R B, 2 BC 5 C, B9 5 & 43 B0 i 2
2.5 %0 B, #E 3 ) A 4 b B AR 68 B[R] AT 4R R B 52h
UE,

NC/NG f& & i) #4377 L 43 R B0 A B B
1,

A B NC/NG R R O —NO, 8 5 i 3
GXIE R By WG il S

RCH,0ONO, —>NO,+RCH,0

55 AN B G A 7 0 B RE B R B A fil
FEHINO, 5 NC 8, NG 2 8] 1 [ 8L » 4 Y -

NO,+RCH,0 —NO-+H,0+CO,+R’

NO, 5 NC 5 NG 8 R » 4 BB «

NO,+RCH,0 —NO-+H,0+CO,+R’

2-DNPA MNA 5 ZZ i i) {2 G5 # 2 o, B
EAMEBEAEMS, KBS THRIOINO RRA R
B, 5 NO #1 0, BB G SAEENO, A& KA KL,
FER T T ERER /R — DN B NO, KK, C,
AMLBE R INO, Ak, & BB WINO Ak, (HC, TR ik
NO, S Ay B AHXT A, 78 U B 0 WU #E
FIBCJ7 o, A 2-DNPA 5 MNA ] LA fif B 3 22748
T 3G TE 4R SR AT WO A R R AL
B DNTF 7 NC/NG W 1E T < &8 4 i , Bir LA 3
hn 2 2 ) H & & W] LU g DNTF-CMDB # 3 71 #4 4k
A, B AR 8 B ) 300

B it , 7 DNTF-CMDB # # 5| o, 7] DL A C,
BN % RIS A C, o = [ B8 i oAt %2 2 51

3 4 it

(1) FE#EDNTF & &/ i, DNTF-CMDB #



#33RE AW

# f, TILF, B %, £ ,DNTF-CMDB i3 7 b % % % 13

T 4 2, BEL A ) 46 A, Y B 50 A A e 1R) 3
5 RDX-CMDB # 3 % 4 . % , DNTF-CMDB #k i#
F R 2 LA B R 0, F R R A R R AR K

(2) FING fER 87t ,NC 5 NG Ji & H i) 28
{6 % DNTF-CMDB #f 3 5] 4 1, BL A5 €2 B (8] 1 B
5675 8, B JE) Y 5 e 4% /0 s Fl TEGDN A 3% %8 57 B
DNTF-CMDB #k i 7] 4 4k th, BL A5 €5 B &) Fn R 36 4%
A5 68, B5f ] 357 B R NG 7 33 38 550 B 19 28 B[R G

(3) #£C,.2-NDPA MNA =Ffp&EH &, 4C,
e 7R A 2 b B AR 0 B ) B S, B MINA HEBESR Y
FA 3 20 A5 B R B K

B30k

(1] S, kEE. 3, 4- " FHEEHE RIS,
CN, 02101092. 7[P]. 2002.

HU Huan-xing, ZHANG Zhi-zhong. 3, 4-Dinirofura-
zanfuroxan explosive :CN,02101092. 7[P]. 2002.

[2] #ledE,skEE MR, %. SHEEHEME 3,42

il 2k 1k M R AR AL R P BB R B R A SR LT . R DR,
2004,25(2):155-158.
HU Huan-xing, ZHANG Zhi-zhong, ZHAO Feng-qi»
et al. A study on the properties and application of
high energy density material DNTF) [J.]. Acta
Armamentarii, 2004,25(2):155-158.

(3] BWRGE, BRI, B, 2. 3,4- %20k 0 2 g vk g

(DNTF) iy 25 1 30 3 #E 3E 5] [T 1\ #E BEBER 5 2004, 25
(6):570-572.
ZHAO Feng-qi, CHEN Pei, LUO Yang, et al. Study
on the composite modified double base propellant
containing 3, 4-dinirofurazanfuroxan (DNTF) []J .
Journal of Propulsion Technology, 2004, 25(6):570-
572.

(4] JEZE,ELT,5KEM, %. CL-20,.DNTF MIFOX-12 7

CMDB #3350 o B R [T . R JE 2524 , 2005, 28(1)
19-21.
PANG Jun, WANG Jiang-ning,ZHANG Rui-e, et al.
Application of CL-20, DNTF and FOX-12 in CMDB
propellant [J]. Chinese Journal of Explosives and
Propellants, 2005,28(1):19-21.

[5] #f, EMLT,AEK. & DNTF #3357 R
BetE AR FT [T ]. HEH B A ,2006,27(5) :469-472.
ZHENG Wei, WANG Jiang-ning, ZHOU Yan-shui.
Combustion performance of DNTF-CMDB propellant
[J]. Journal of Propulsion Technology, 2006,27(5):
469-472.

[6] ZHENG Wei, WANG Jiang-ning, REN Xiao-ning,
et al. An investigation on thermal decomposition of
DNTF-CMDB propellants [ J ]. Propellants, Exp-
losives , Pyrotechnics, 2007, 32(6):520-524.

(7] X7, &8s et #ar A (M. Jb T« B B Tolk 1 AR
#t,2008:65-71.

LIU|[Zi-ru. Thermal Analyses for Energetic Materials
FMJ]. Bejjifigy National Defence Industry Press,
2008k 65-71.

83 | Oyumi Y, Brill T B. Thermal decomposition of en-
ergetic materials 14. Selective product distributions
evidenced in rapid, real-time thermolysis of nitrate
esters at various pressures[J]. Combust and Flame,
1986,66:9-16.

[9] x4k, kIEZY ik EdfE (M. Jbat bR BT R
2 AR, 1997 215-221.

LIU Ji-hua. The Physic-chemical Performance of
Powder [M]. Beijing: Beijing Institute of Technology
Press, 1997.:215-221.



