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Fig. 1 Process flow diagram of ultra-fine PYX

with solvent-nonsolvent technique
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Table 1 Size distribution of raw materials PYX
d(nm) G(d) C(d) |d(nm) G(d) C(d) |d(nm) G(d) C(d)
67.2 0 0 375.1 0 8 2094. 1 0 8
78.5 0 0 438.5 0 8 2448.5 0 8
91.8 0 0 512.8 0 8 2862.9 0 8
107.4 8 2 599.5 0 8 3347.4 0 8
125.5 9 5 701.0 0 8 3913.8 0 8
146.8 9 8 819.6 0 8 4576.2 0 8
171.6 0 8 958.3 0 8 5350.6 0 8
200.7 0 8 1120.5 0 8 6256.1 0 8
234.6 0 8 1310.1 0 8 7314.8 99 39
274. 4 0 8 1531.8 0 8 8552.6 100 69
320.8 0 8 1791.0 0 8 10000.0 99 100

Note: G(d),particle light scattering relative intensity which its particle size is

d; C(d) ,particle accumulation which its particle size is less than d.
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Table 2 Size distribution of ultra-fine PYX

d(nm) G(d) C(d) [d(nm) G(d) C(d) |[d(nm) G(d) C(d)
1.0 4 1 23.7 0 4 562.3 33 14
1.3 5 3 31.6 0 4 749.9 67 34
1.8 4 4 42.2 0 4 1000.0 100 64
2.4 0 4 56.2 0 4 1333.5 74 86
3.2 0 4 75.0 0 4 1778.3 40 98
4.2 0 4 100.0 0 4 |2371.4 5 100
5.6 0 4 133.4 0 4 |3162.3 0 100
7.5 0 4 177.8 0 4 14217.0 0 100
10.0 0 4 237.1 0 4 15623.4 0 100
13.3 0 4 316.2 0 4 17498.9 0 100
17.8 0 4 421.7 0 4 [10000.0 O 100
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Fig.2 SEM photograph of ultra-fine PYX
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Table 3 Experimental results of energy output

samples steel engraving/mm average/mm deviation
raw materials | 5001 353 1,285 1.333 1,298 1.308 0.016
PYX
ultra-fine
PYX 1.453 1.445 1.437 1.461 1.402 1.438 0.018
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Table 4 Experimental results of ignition point of 5 s delay

samples ignition point/5 s/C
raw materials PYX 426.9
ultra-fine PYX 422.7
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Table 5 Results of impact sensitivity test

samples Hyy/cm
raw materials PYX 40.1+0.10
ultra-fine PYX 101.3 £0.13

WS R LI, i46)E PYX BOREPE & Hyo L
J5UBH PYX 4 & 1 61,2 em, 4 PR 1152.62% .
FE 23 A BRI T AR R — B0 R a5 K G B A
FRSR IR B B AR IR R rh, DA R A R0
B R AR (85 TR ik ) o A TR A RO D AR
FEWE AT SR IR T S A I3 i = ) R A B G 2 — i
P ] Ay e i D ol SR T S X iR R
S AN DK a3 R 9 0 S I, BT R o U
T B S RS I ) SR R A 2 48 o I KR X By
FEU TR F K 1 B 9 P T A A o R
IR A 5 I BeOX 8 R A AR B E P A

JH S 52 1 B BE DR 3R0E 2 phe e M 43 o R v A 10
KEHE" . BAEL T AR YO AL R
K 2 22 i) 2 <A 258 D DR T ok R 4 o R ROR R AR

4 &

(1) LA DMF S5, 2 8K AR 5, R FH v 5] -
BV A ORI A T H YRR AR d, =
1.06 me‘Ji}%‘(}KZE’( PYX,

(2) 40 PYX FYBE & fa i 8% & R 1 o SRR R
AR AR, O & 18 4 PYX [ PYX 50K
RER A (A ) #2071 9. 94% i i IO RE AR T
152.62% 1 % =&AL T 0.98% ,

A Ja 3 R A5 L A AR Uik AR R b 4 Ak
77 i 4 WA 5 O T AT IR AN B BE SR o
S

(1] BRI, K25 R0y F 5 mOr et [M]. et 5o Tl i ptit: ,2004.
LU Ming. Molecule and Formulating of Recipe of Explosives[ M].
Beijing: Ordnance Industry Press,2004.

FT5N%, 2. 2,6- MR35 - FE L IE 98T 2k A R AR T
[J]. &HEMRE,1994,2(3) : 25 -28.
WANG Nai-xing, LI Ji-sheng. A new method of synthesizing 2 ,6-bis

—
[\S}
[

(picrylamino) -3 ,5-dinitropyridine [ J ]. Chinese Journal of Energetic
Materials ( Hanneng Cailiao) ,1994,2(3) . 25 - 28.

MR . ALY PYX A R BRAE B[], KM 24k, 1998,
21(1): 68.

—
)
[

DENG Ming-zhe. Waste acid disposal during production of heat-resistant
PYX[J]. Chinese Journal of Explosives and Propellants 1998 ,21(1) : 68.
(4] BERR, HZ . WE 2,600 (f k) -3,5- il 2 Mk 0 4103 11 B
FLI1. KIE25°#4) ,1997,20(1) : 20 -21.
XUE Chang-rong, GAN Yun-qing. Certificated study of 2,6-dipicryl-
amino-3 , 5-dinitro-pyridine pureness reference material [ J]. Chinese
Journal of Explosives and Propellants ,1997,20(1) : 20 - 21.
SR EO BRI, . PYX LN MT SR (D], ke 22
#12,2006,29(2) : 69 -71.
JIN Peng-gang, CHANG Hai, CHEN Zhi-qun, et al. Investigationon

—
W
[

thermal behavior of PYX by infrared spectral analysis[J]. Chinese
Journal of Explosives and Propellants ,2006,29(2) : 69 -71.

—
)}
—

Robert Varga, Svatopluk Zemana, Martin Kouba, et al. Decomposition
of some polynitro arenes initiated by heat and shock Part 1l Several
N-(2,4,6-trinitrophenyl ) -substituted amino derivatives [ J ]. Journal
of Hazardous Materials ,2006,A137 . 1345 - 1351.

X EAE, AR, Seik. HMXORLEE B HC 9000 X 98 ARG 45 1 24 o i
PR AR Ve R i po e [ )], J% AR, 2000, 21 (4):
357 -360.

LIU Yu-cun, WANG Zuo-shan,CHAI Tao. Influence of HMX particle

—
~
[

size and gradation on the shock sensitivity the output of a PBX explo-

sive[ J]. Acta Armamentarii,2000,21(4) : 357 —360.

(F#213 W)



53 K B4 . KNO,/C H NO,/NC 5 K 25 fF 5% )13

tics,1996,8(4) : 92 = 95. [127] sko/NES 20 ME, AR5, 46, & BB RL 3 B 14 o el R i BR(E A
(1] &4, 2B, — RSk R A4 BB i)]. & WLT]. P ot TR 2% 2441 ,2004 ,28(3) = 295 - 298.

FUHE T A2k, 1994, (1) 22 =27, ZHANG Xiao-bing, YUAN Ya-xiong, CHEN Jian, et al. Numerical

WENG Chun-sheng,JIN Zhi-ming. A forecast of the inbored fire cycle simulation of plasma ignition of energetic materials[J]. Journal of

with a new type of ignition system[ J]. Journal of Nanjing University of Nanjing University of Science and Technology, 2004 ,28 (3); 295 —

Science and Technology 1994 (1) ; 22 —27. 298.

Study on KNO,/C,H,NO,/NC Type Composition

CUI Qing-zhong', JIAO Qing-jie’, REN Hui*, YANG Rong-jie'
(1. School of Materials Science and Engineering, Beijing 100081, China;
2. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The equilibrium states of KNO,/C;H;NO,/NC composition were calculated in least free-energy principle. The feasibility
of new igniting charge substituting for black powder were disscussed from decomposition process,sensitivity and combustion property.
Compared with black powder,impact, friction and electrostatic sensitivities of KNO,/C H;NO,/NC composition decreased obviously.
Combustion heat and working capabilities were increased by about 57% and 40% , respectively. Its use in central tube ignition
system show that the peak value of in-bore pressure wave is about — 20 MPa, and the interior ballistic properties are improved
evidently.
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Preparation and Performance Testing of Ultra-fine PYX

WANG Bao-guo'?, ZHANG Jing-lin', CHEN YA-fang'
(1. College of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China;
2. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Betjing 100081, China)

Abstract: In order to improve energy output and impact security of 2,6-bis( picrylamino) -3 ,5-dinitropyridine ( PYX) , the micron PYX
particle with mean particle diameter of 1.06 pwm was prepared with solvent-nonsolvent recrystallization technology. The experiment was
carried out with DMF (N, N-di-methylformamide) as solvent and distilled water as nonsolvent. Its particle size and distribution were
characterized by Scanning Electron Microscope (SEM) and Laser particle size analysis. The results show that fine PYX ignition point
of 5 s delay is decreased by 0.98% ,its impact sensitivity is reduced by 152.62% and its steel engraving is increased by 9.94% .

Key words: materials science; ultra-fine PYX; recrystallization; energy output; impact sensitivity; ignition point



