29 Ho5 W 'J:% ME Ej ‘{EF' _E'-:l Vol. 29, No.5
2009 4£ 9 H EXPLOSION AND SHOCK WAVES Sept. » 2009

XEHS: 1001-1455(2009)05-0550-05

THRIKE e B CL-20 BOFI & RIESMHRE

FTHREV,EEF,KEAY B O
(1. ZEp TR 2 Gt 5 T AR i db A K FE 0500035
2. db K2 T 5B 248, 18 KJE 030051)

HWE CRHBIG A SIEPRE T (gas anti-solvent, GAS) H AR il & T ¥ hifE R 721, 9 nm MK G « 1
ANAE LS A2 T 28 be (CL-20) , o AR ST 28 0 21 48 6 3% (Fourier translation infrared spectrum, FT-IR) , %
WA CL-20 (9 & B HEAT T 8850 3F AT T /I e A il 3 8 o Je B 0 08 e O il . B 5 R R ) AL )R
AR 2 e T CL-20 iofr s i JaR 32 14 I B JE2 52 R A T 58. 6 %6 o J8 o JER I A RSk v e B2 80 T 84, 190, T 48 2 A

PRFFAE
KB HRAE T2 vhh RO RURBUIE R AR WAHOK G CL-20; @ Y 5 i o JR B 5 1R R
hE %S 0381;TJ55 EfRZFRARE: 130 - 3510 XEkARERL: A
1 31 &

20 4t 90 A AXJF ), v AE B A RO BF S 2 B s BE L . A AR X A A S AL 2% be (HNIW,
CL-20)/F /& B 5 %5 BEBHOREI SO AUAR R, ] AR K 25 L HE R 0] L 4 5 25 K o T 24 300 1) e RE 4 4 BE G A2
s RGN R ARG PR H A RRHE AR 5 A AR R Y (H CL-20 708 & L B ) 42 o 4
B BRI T e R Ve . A TR S RE AR IE AR 5 DA R T g R HE R R B 2 AR R 2 LD
BB 2 A T T B A A L A AT R L R T Y UE Y S K 2 B R O AT« 3 B R Y
FE 24 s 0 HE 25 34T A0 A I 22 AL K 24 AT i B 1 5 30 A 0 R

20 A3 R H T OB RS BB A Ak Z2 T B Ak A PR R AT 2 T R AR SR B R B R M B, A
CL-20 JuHZ WK K S CL-20, Br AR B 538 CL-20 UKL & AR I %5 B 09 00 S Mk e Ah ik 2 AT b ik
TR A < R G L T2 A B R L X e CL-20 B9 L LR R R SR R R L,

HHl A CL-20 i85 75 ik 28 A MU B 1k L J 25 vk I S I AR R R SR F L sl 3L 6 ik
UM RAE . R, Sivabalan 5 SR 75 i 4l B TR 48 T HCK 9 CL-20, [R] B 2R FH 25 78 9 4 1t 4
% (differential scanning calorimetry, DSC)XF HE47 T 2 AE L 3003 100 B X 50 U 52, 1%
FAES LN G R S R0 A ik Sy AR ), SR IV S0 -FR R 2 WF 9 T CL-20 1840 4k i 2 T 20, il
HH TR e B CL-20, 3% H S B i 47 7 %651,

AR LA TR LW ) R Im S CO, AR L 25 6 i B4R ) R, R AR i FL R BTis A R
) 2 % S-S T2 45 22 00 A I W AR 9 e B CL-20 , %o JHE vl g Je6 B | i o Ja 38 0 A0 JR 3 0t £ )
L I i vk se R b By A

2 K I

2.1 Tk e B CL20 M5 R
H GAS $ AR $ & 40 CL-20 MHLER 2 & He AREE A A 3% (CL-20) [ 3 WA P, 1 v i 3
) A IR o PN 3R RE R AN ) s B IR 1 38 o 7 1 39 OV A L P B0 TR 4 T L IR TRUIAR S

« WA EER: 2008-03-31; f&E HEF: 2008-09-04
HE&EWMB: BHFHEQHTHHZY06020302-9)
EE® A FHEEQ70— 58, Hb L msE,



%53 EARES . WK e 8 CL-20 (] &  RAE 5 Mg 551

T AR AR B LA EE A AR BRI A R
FE.FTEL BRBIG S GAS 3 A 0 o v Sohmon - [Rdting 00, | {Frer g
Bk LU AR G R /AR R AR B ik R (Acetie o,
Mg 2 1w T AR AR, BAESEIR
<HHE AT ULEE - CL-20 Ki F 1 R H /N oAy F) L 78
A Ao T 25 i v B S R 1 /N 5 11 A A% R
P 1 A K 23 D R ST o AR LR Y R R )
. HPEE-FHARE T 2RBME 1R,

7R IS S 2 T A R 2 BEAG I o
O HEAT o FE R A A T i B OK e AL CL-20
PAZER K 9 43 8O B T 90plus 080G 18
OB R AR SEATINGR . FRAR 7 i BRLAR BB AR A3 AT
ST 1R G HYRAREN d BB ROEH
SHHFAXT SR B s C(d) Y RiFE/NT d BB Rk
THRIME. NEPUES  EREREFET
1S 2B A e B CL-20 fURAR FR/NR 709, 2 nm,
RN 739. 6 nm, HAFEHPRAE R 721, 9 nm.,

B R B L LR 2, bR R N2 B

Condensation Reducing pressure

Acetic ester

Sub-micron CL-20
B 1 #BIG A GAS HA Il £ Wik % CL-20 09 T. 2 i e

Fig. 1 Process flow chart of submicron CL-20

by the gas anti-solvent technique

S e s 472 B = ¥r Z \
0.5 ym,ﬂu%tﬂ1ﬂ*i*i4éﬂij(g@ 2.5 um’Ei/J‘ s ooum
M)/NT 0.5 pmos B BE 73 A 803350, 5 306K EE 3 2 WK% e B CL-20 A 4140 H 58 R
BT AT 0 25 S AR — 3, Fig. 2 SEM photo of sub-micron CL-20

F1 THKeB CL20 EARNRE R F

Table 1 Particle size and distribution of sub-micron g-CL-20

d/nm G(d) Cd) d/nm G(d) C(d)
703.3 0 0 727.3 73 87
709. 2 29 10 733.4 38 99
715.2 64 31 739.6 2 100
721.2 100 63 745.8 0 100
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Preparation, characterization and performances of submicron &-CL-20

WANG Bao-guo'?*, CHEN Ya-fang®, ZHANG Jing-lin""*, GAO Min'
(1. Post-doctoral Workstation , Ordnance Engineering College ,
Shijiazhuang 050003, Hebei, China;

2. College of Chemical Engineering and Environment » North University of China ,
Taiyuan 030051, Shanxi,China)

Abstract: Submicron e-CL-20 particles with the mean particle diameter of 721. 9 nm were prepared by

the gas antisolvent technology and were confirmed by the SEM results. Polymorphs of submicron e-

CL-20 were identified by FT-IR spectroscopy. Small-scale gap tests were performed for submicron e-

CL-20, and its impact sensitivity and ignition temperature were measured. The gap thickness decrea-

ses 58. 6% and the characteristic droop is higher 84. 1% than that of the raw material, while the igni-

tion

temperature with 5 s delay is the same as that of the raw material.

Key words: mechanics of explosion; shock wave sensitivity; gas anti-solvent technology; sub-micron

CL-20; polymorph; impact sensitivity; ignition point
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