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Fig.1 Schematic representation of SAS apparatus

1—-carbon dioxide, 2—high pressure pump, 3—pre-warmer,
4—reacting tank, 5—back pressure valve, 6—recycling tank,

7—solvent pump , 8—solvent container
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b. ultrafine CL-20 sample obtained without surfactant
B2 JsORE AT AR I 2 T I A SRR Al 9 1 9 v B TR R
Fig. 2 SEM of raw material and ultrafine CL-20 samples

obtained without surfactant
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BACPCS4800 15.0kV 8.1mm x10.0k SE(M)

a. sample with 1% PEG-200
B 3mSR R A R B

5.00um [l BACPCS4800 15.0kV 8.2mm x10.0k SE(M)

b. sample with 2% PEG-200

5.00um Il BACPCS4800 5.0kV 6.3mm x10.0k SE(M) 5.00um

c. sample with 3% PEG-200

Fig.3 SEM of ultrafine CL-20 samples obtained with surfactant in different concentrate concentrations
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Fig.4 Curve of particle size and particle size distribution
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Fig.5 FT-IR of ultrafine CL-20
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Table 1 Comparison of peak between « crystal and ultrafine

CL-20 in fingerprint region

peak
1168 1094 1052
1166 1094 1053

a crystal
ultrafine CL-20

989 951 904 880 834 824 864 850 817
990 950 903 879 834 824 863 852 817
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Fig. 6 TG-DTG curves of common « crystal forms and
ultrafine CL-20
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b. ultrafine CL-20
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Fig.7
ultrafine CL-20

DSC curves of common CL-20 with o crystal forms and
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Fig.8 FT-IR of ultrafine CL-20 after heating

R 2y BRI JE A i 4 SRR X H
Table 2 Comparison of peaks between y crystal and ultrafine

CL-20 in fingerprint region

peaks
v crystal 1168 1094 1052 989 951 904 880 834 824 764 750 717
sample 1 1166 1094 1053 990 950 903 879 834 824 763 752 717

Note: The sample 1 is the product obtained after the first phase of weight loss of

CL -20 ultrafine particles in TG test.
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Preparation of Ultrafine CL-20 by Supercritical CO, Anti-solvent Method

ZHU Kang, LI Guo-ping, LUO Yun-jun

(School of Materials, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The Supercritical CO, anti-solvent method (SAS) was used to prepare ultrafine CL-20 using Ethyl acetate as solvent and
PEG-200 as surfactant. At 50 °C, 12 MPa and mass concentration of 5% , the ultrafine CL-20 was obtained. The sample was
characterized by SEM, FIRT, TGA, DSC. Result shows the surface of particles is smooth and the average particle size is 1.33 um
with good particle size distribution. And the process of CL-20 crystal formation in SAS was analyzed.

Key words: organic chemistry; supercritical carbon dioxide; anti-solvent; CL-20; ultrafine; crystal formation mechanism
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