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Fig.1 The schematic diagram of a continuous DNAN manu-

facturing system
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BT INT (3£ 1) R T A 6B 7 g &g, 78
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Table 1 Some properties of DNAN and TNT
compaunes density . heat of fo:nation oxygen balance
/g - cm /K + mol /%
DNAN 1.34 -184 “97
AP 1.95 -297 +34
TNT 1.65 _59 74

DNAN [ 5 94 ~96 °C, FUph /5 Sy 55 55 4 5T, 1
ST o e RS N-H 3L -4-fg 32K % (MNA) JE
WKy & H oy 0.5 @ 33.75 il MNA 5t fiE
fili DNAN [0 S FERZ9 10 °C, N3k 2 fias; B AL
Hl A 7 BsF, DNAN & J& F /b & 1) MNA #5 Jf
MNA 76 4 25 0 Bl & — it A & B iF DNAN [
1.5% 0TI T s ok i U 2 1Y o i DR U 4
WIEARTF B 42y, 5x N Doll 257" 32 41 1y 38 50 4
P (32 2) E T LIS B EDUE s TR0 B AR 24 % v o ek &
>k 203 cards, i LA DNAN/MNA 3L PAX-21 (1 of
i JRJE Oy 140cards (% 3) 10 S5 4h, e 440wl
DLV 20 0 % A Bovb, gL BEL WL Bk B L R
sl

&2 DNAN/MNA J SR 5 KE 2 7"
Table 2 DNAN/MNA based melt-cast formulations

. example example comparative composition
item
1 2 example A B

DNAN/% 33.75 27.5 28
MNA/% 0.5 0.5
AP/ % 25 12 12
RDX(1.8 pm) /% 30.75 30 30
RDX(100 pm) /% 10 30 30 59.5
TNT/% 39.5
paraffin/ % 1.0
card gap/#cards 155 188 188 203
energy of detonation

_3 9.2 9.5 9.5 9.5
/k) - cm
melting point/°C 86 91 93 81
exotherm/°C 167 167 139 167

DNAN/MNA Jhy 1) 15 4 1 25 K5 BEARAIK, T >R A
BUATHY B MEZY N T A s WA R R AT TNT 2611
KV KEZS U0 PAX-21 (il ds RR Y HA B M2 1) —
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o DNAN/MNA iy 3 (19 1 #5 1 24 foc W St i 0 i AE T
HORAG 18w, PAX-21 B3 8K /N BB A R TR B 1L B
KELGWE AR (R 1 1L B }i'lfﬂjm 25% . 3 I T
PAX-21 1 B X2y HPERE X L'

®3 PAX-21 5 B AL PEREN H
Table 3 The properties of PAX-21 compared Composition B

property composition B PAX-21
viscosity/Pa + s(91 °C) 16 32
shrinkage /% 10% 5.0%
theoretical density/g - cm ™ 1.72 1.75
measured density/g + cm 1.69 1.735
dent depth/m 0.41 ?ﬁa?jnessBS)
card gap/#cards 203 140
melting point/°C 83 91
SBAT onset/°C 162 168
DSC onset/°C 207 232
ARC onset/°C 175 160
ABL impact/cm 80 21
impact/cm >117 78
friction/kg 29.03 27.67
ESD confined/] 0.16 1.28
C-) pressure/Pa 2.705 x107 2.950 x107
theoretical temperature/°C 3978 3786
theoretical cylinder expansion 7 23 7 &7
/(k)+ cm™/6.5x%)

t/hrio.riticlal shock velocity 7940 8120
theoretical total energy of 9.10 9.91

detonation/kJ - cm =3

DOT hazards classification 1.1 1.3

Note: SBAT is Bulk Auto-Ignition Temperature, ESD is Electrostatic
Discharge Test,ABL is Automatic Bootstrap Loader.
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PAX-40: Octol % A #, HMX (3 pm) : HMX
(100 pm) : DNAN/MNA =21 : 44 ; 3572

PAX-41: Cyclotol fJ&:A 4 ,RDX(3 wm) : RDX
(100 wm) : DNAN/MNA =21 : 44 ;3507472

PAX-33: RDX,DNAN 3-fif§ -1, 2, 4-= M5
(NTO) f1/bi MNA. H NTO {0 T AP, fig i # &
T PAX-21 [ 110% ,y B JEZ§ 1) 98%

W =4, K E IR X &% DNAN NTO 1y 15 5% 1
FEAT I BT B T IMXA10T T M795 s &R
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Fig.2 DSC curves for RDX,MNA,DNAN and TNT
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Fig.3 DSC curves for relevant 50 : 50 mixtures

—

0
95 100 105 110 115 120 125
temperature / °C

B4 RDX £ DNAN g v i
Fig.4 Solubility of RDX in 100 g DNAN

25

N
o

—
3

-
o

o

dissolved mass of RDX /g

4.2 DNAN HZ& %k

DNAN P 7 W A 35 1 235 2R S s £ H 3 95 00 25 T
H, PR DNAN IR A R RLS R G ™7 K
F . Defence Science and Technology Organisation ¥
N A A (R 1000 em®) 237 B 7R 76 95 “CH,

CHINESE JOURNAL OF ENERGETIC MATERIALS

DNAN [y28 R # #2412 mg - min ™' {£ 125 CHf, 728 &
N 34 mg - min 'y FE A5 0 K HES KT,
KR S RN LIRS R o S5 Ab a7,
MNA BJIIA 38 1] LI DNAN. 78 K BRI
4.3 mNERE

8 K F] W. Defence Science and Technology
Organisation%} DNAN MNA &/ﬁ\ﬁtﬁa‘é?ﬁ%ﬁ%%,ﬁk
WL HEAT T A3, S5 RN 4 R 4l DNAN i) 5
J(“/},%'IEF!F‘\%(?)M °C), DNAN/RDX I MNA/RDX

RaYr 5)(@ g3 211 C Al 201 °C,
DNAN/TNT 1 1B &% 5 KR E N 266 C,
ARX-402714 10 °C - min " f FFil 3 £ 9 TGA 20 b7 i
AT 220 °C TR AR R AR, 78 235 °C ik 3 fr g
1B, XA b5 KGR 25 R — 3

&4 DNAN RHEARFRIRGY I A KR E

Table 4 Temperature of Ignition for DNAN and various mixtures

materials Tignition / °C
DNAN 347
MNA 290 -370
RDX-ADI 219
RDX-DYNO 212
ARX-4027 (60/40RDX/DNAN +0.25% MNA) 220
TNT 306
DNAN/RDX(1 : 1) 211
MNA/RDX(1 : 1) 201
DNAN/TNT(1 : 1) 266

Note: ADI and DYNO are manufacturer.
5 DNAN 5x#BinBEEE

DNAN T*%H’J%#—Fé‘é%ﬁiﬁﬁﬂﬁﬁz}i@,
1 P4 5 G DT S0 AR 9 A SR A AR R B 3 A
DNAN £ & i f4 %€ B9 Meisenheimer 2% & ¥ v [8]
P70 BORSCHR [39 ] X 4 25 ) Meisenheimer %4
BT T ARGE B I BCA A O R 25 VR R Y S
O B 5 1 3 Ak TR RN B B o BRI TR T B
G DNAN 526240 ot i) £ fih

W K F] V. Defence Science and Technology
OrganisatioanL DNAN 5 ARX-4027 B¢ 5 Bt B # B Y
BERELEST TG, INT W ERKRZ5, FANE
A5 DNAN R & M B J, ink 5 frm. 18
DNAN/TNT BE/R LA 1 01 21 0 8 /944 mill [ 1k 2 72
H, B8 DNAN 5 INT JE i 1R E M a9 (na
W) 0T R B XX S A f&FﬁE A7k, (H
S - MERUE B0 AT REAE R AEAE R
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# 5 3 T DNAN SHISCRAYE 100 *CH40 h
2 R PR B 25 OR, B A B HE R R T
2 mL - gf1 ,iX UL DNAN 5 RDX MNA FiI TNT 241
B A NEOGE A2 DNAN HI TNT [a] 4 2% 5 11 1
SEAR T A, 3R UM SO Rl ) B0 € DK B 68 5
LGB AR S S EE "

R 5 DNAN S5ACIR G K 25 55 E Pl g 45 21

Table 5 Vacuum thermal stability test results for relevant mixtures

gas evolution

mixtures(50/50) observation

/mL - g™!
DNAN/RDX 0.06 satisfactory
DNAN/MNA 0.07 satisfactory
DNAN/TNT 0.06 formation of deep red liquid
RDX/MNA 0.12 satisfactory

Note: 50/50 is mass ratio.
6 ZERIE
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Review on Melt-Castable Explosives Based on 2,4-Dinitroanisole

ZHANG Guang-quan, DONG Hai-shan
(Institute of Chemical Materials, CAEP, Mianyang 621900, China ')

Abstract: 2 ,4-Dinitroanisole (DNAN) is a promising alternative that possesses suitable melt point and adequate properties, may
enable the development of a new class of low sensitivity melt-cast formulations for use in IM by virtue of reduced sensitivity.
Synthesis and properties of DNAN including thermal characteristic and compatibility with relevant materials were overviewed. As a
key ingredient in low sensitivity melt-castable explosives, DNAN-based formulations were also reviewed.
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