1084 R Y T

NEHRS: 1006-9941(2015)11-1084-05
2l K £-CL-20 /Estane & 5 FRAE
E R, EMNF, IRE, £EF

(PAARFMIEHFZER, L E KE 030051)

OE: O TARHIS SRS WA AL ZE bE (CL-20 ) b B % REAR AL AR | DA SR (U6 Y IR 0 TR L 1 47 4k ( Estane) £ 8 0], SR JH 40
WE 25 i i 14K e-CL-20/Estane ki1~ & D41 $iff L (0 BB ( SEM) \MOSIoR B2 20 A7 48 38 S vl 7 S BB ( TEM) (X5 e A 54X
(XRD) 2278 74 it #id: (DSC) i i R SR AE 1 RE ot BRORE T80 RLAR | S Y e G PR i JRRUEE o 45 2R 3R W, Estane 7T LA
WL B e CL-20 R, F 45 UKL A M BRIE sl BRTE , P {EDRLAE O 456.3 nm GRS & B JBURE CL-20 KERETZEH
TR T LA £-CL-20/Estane [ A0 KF I 5 B 43 1 9 224.52,228.65 CHI1 229.87 C, AUKBIFIE T ZANLL &7

B0 9 £-CL-20 /Estane AR T BRI W 6 R-PE 9% 75 1 35.80 cm H551 41.30 e,

K4 e-CL-20/Estane; HLAURAE ; BIR Wik MEEH
FESES: T)55; 069 XEktRERD: A

DOI: 10.11943/j.issn.1006-9941.2015.11.009

1 5 &

PNRYFE N R A AR 2% % (HNIW, CL-20) 15 9 7
i ik 5 T BRI A AT A [ Ao ) L ) 2
T AR 25 1w R 2 4%, R A ik 2R 490 110 i JR L s RE A
AR AFEAE S i sk Y {H CL-20 HLARJER 3 &5 | b 7
RGP, B T . BFRFE W CL-20 76 & i
A5 AL AL B S RO (R R R R |
JAL TR 5 ) AR, BAKE S PR, i R R R
A /N R IR JEE 43 A 249 20 A B 5 ik B 1) TR A
2 — B E N AR E TR T B

HER G & T 2R L, H ik 1 g
AULTF LA WK B AR E KR
VAR AD T s B L T R I R O
R A KB TR M A CL-20 SEAE IR 25, R AUk i
BR (3 ~5 pm) BORHLAN AR 24 4], A K i R Y
AT EL £ 7 T LB LS e . iR R
FHAR s R A RETE S KBRS AR T
2V IR A A0 T BB CL-20 347 (0, K B

Wi EH: 2015-01-08; fEE HE: 2015-04-01

HemB: R & WU sm H (51305120201)

EHE B LR (1987 ) Wb, B K T2 AR
e-mail; JIWEI7327@ 163. com

BEBRAN: EAE(1967-) 282, TZNF BB RS & HA T
FNEEAR B2 FHAR T TP . e-mail: wjywjy67@ 163. com

Chinese Journal of Energetic Materials, Vol.23, No.11, 2015 (1084-1088)

H 3 KLV LAY HNIW AR AR BORS T — 5 19 il JRK
RO H 4 BRI AN B AR iR AR I
GO A SR R A R A CL-20, 45 R K
W% CL-20 & T ERIE , RLEER 2] (1 ~2 pm) , {4
IR D) R A fn - B BB R T,
ABESELL Estane S RGEEF,1,2- " L ke M ARE I, R
PR TR 55 T 1B ] 15 2N K UKL £-CL-20/Estane,
[ZRNR LR K ROk R Ry S A RN PR RSO

2 XIERSY

2.1 KA ENE

LR T, B el mE st AR R A BRA |5 OE g
Bt oM el AL BHAE T RAE; 1, 2-2 8 ke, b
g, IR B AL TARA R CL-20 J5okE, o[ 4% 28 4k
H$ 4L Estane, 43 Hr 4, 7R 56 T K240 T A R A
ZEMOK, S0 % A il s Btichi 290 /NBYIG 55 4 4% | B
T B AN RAF
2.2 £-CL-20 /Estane fy & &
2.2.1 BEEZEWMEILZ§& £-CL-20 /Estane

BIE W% T2 H14 e-CL-20/Estane 43y W A~ 45
B (1) WRHE R K3 g CL-20 i F 10 mL 1 22
TR 390 v e ) B WS T, T IE PR B4R S AR 5] o
R GAEE R RFLL S 1 2 7 B IE BB B T T b
P s S5 G AR T R R R b R R 40 Hz,
) B 3 A7 6 FF, 3 PE B B 30 ming, Ji P 4B 350 ~

Bl R ki www. energetic-materials. org. cn



4k e-CL-20/Estane i % 5 F£ 1

1085

420 v - min”' % b R AE A CL-20 ¥, 18 A
DL A IS I (A Ak M ) rh IS | I AR RN LS R
JIZE Wi 128 0.5 ~0. 6MPa, CL-20 %5 ¥ # Wt
BB AT B AR, (2) FRH 0. 1588 Estane,
BWEF7mL 1 2- 2 ok  REH LB WA
BRI A 1, 2- 50 2 B U v T AR 1Y)
TR, Hov CL-20 Fi&t 5 Estane i b 95 @ 5,
1,2- "G 0MEES CL20 WSl 98 : 2, &%
e 445 T ) 2 1% B T Y3 o 85 20 8 W A B Mini Btichi290
INFAE 5 TR T AT %5 T 445 3] e-CL-20/Estane,
WESE TR B A TIRIE 85 °C(1,2- A ke il &
9 83.5 °C, A BE B T H B 0, IR R AR T
M 2- TR ORI, AR S, S kA
PEKEF ) RHE R 3 mL - min™' (GERLE RN, 2
T2 ORLAE I B A T DURR, 3 ZE AR R R R
b IR R i R T 1 R A 2R e, RV B S S S
K25 T IR BE I, S 80™ R AR, W25 S
357 L« h™ (it o Romlad /I, 25 5 i f 7 R I N
AR I S A AR S B I PPN IS [R] PN I 28 R MR R D g
W 10 55 AL RIOR 22 |, T BUKE 28 0K A 3 R 58 B T 22 1
5 MR T R fr N, SO I AR, JIURE 2% 18 2 B 1 e
¥R, REAE RS
HR T Z W amE 1 fiR.

[rawCL-20 H : I I
- [«v; solution | o refining lhl white emulsion ‘
ethyl acetate | . ry -
) N-heptane i
— i estane |
| CL-20fEstane |« _spray diying 4@‘”“_‘— |
) ~ ™ dichloroethane

1 BUEmIE T T 26 % £-CL-20/Estane iy T2 i 2
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a. raw CL-20

ous suspension method
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Fig.2 SEM images of different CL-20 samples
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b. £-CL-20/Estane prepared by suspension spray drying method
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Fig.3  Particle size distribution curves of different ¢-CL-20/

Estane samples
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Fig.4 TEM patterns of £-CL-20/Estane prepared by suspen-

sion spray drying method at different locations in the eyepiece
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c. £-CL-20/Estane prepared by suspen-
sion spray drying method
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Fig.5 X-ray diffraction patterns of different CL-20 samples
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sample description . log(A/s™")
/k) + mol™

raw CL-20 188.56 18.74

&-CL-20/Estane( aqueous suspension ) 172.52 15.74

£-CL-20/Estane( suspension spray drying ) 179.57 17.83
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Preparation and Characterization of Nano-£-CL-20 /Estane Explosive

JI Wei, LI Xiao-dong, WANG Jing-yu, AN Chong-wei

( School of Chemical and Enviroment Engineering, North University of China, Taiyuan 030051, China)

Abstract: To control the crystal form of hexanitrohexaazaisowurtzitane (CL-20) and reduce the mechanical sensitivity, nano-g-CL-20/
Estane particles were prepared by the suspension spray method with polyurethane elastic fibre (Estane) as coating agent. The particle
morphology, particle size, crystal type, thermal stability and impact sensitivity of samples were characterized by scanning electron
microscopy (SEM) , laser particle size analyzer, transmission electron microscope (TEM), X-ray diffraction (XRD), and different
scanning calorimetry (DSC) and mechanical sensitivity test. Results show that the Estane can be successfully coated on the CL-20
crystal surface and its particles are ellipsoidal or spherical with mean diameter of 456.3 nm. The CL-20 crystal form is still & phase.
The critical temperature of thermal explosion of raw CL-20, g-CL-20/Estane made by aqueous suspension method and &-CL-20/
Estane made by suspension spray drying method is 224.57, 228.65 °C and 229.87 °C, respectively. Compared to water slurry meth-
od, the impact sensitivity of £-CL-20/Estane is reduced. The characteristic drop height is increased from 35.80 cm to 41.30 cm.
Key words: ¢-CL-20/Estane; mechanical sensitivity; suspension spray method; thermal stability
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