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3 HKBERSITIR

3.1 RBHER

PLZBE R e L E s BRI S 5 R T R
AR T . [E 4 LR AR R B0 45 2 T A5 5
fl9 AP 8 240 UK B9 TEM ], 25 °C,9 MPa, JhJE i %
35 kg - h™' IR R 1.0 g - (100 mL) ~' 5 fF
TAEFI AL AP 50 £ 0 KT R (18] 4a) , 7 8
B} 60 nm; 40 °C,9 MPa,J}JE# %k 14 kg - h ™',
VG S 1.0 g - (100 mL) ~' 4 19 2 19 401k
AP EH R ERIE M Z i A (18 4b) Pk R 8 pm;
25 °C,9 MPa, F+E# %y 14 kg - h™ g ta vk & h
1.0 g« (100 mL) "4 TFEEI 411 AP 200 F
AR ERR FVDRIR (B 4c) |, F R g 24 pm

AR IR B 2 5 A R A K SR TR R
2SN T AR B GAS 214k i T 1y 5 o B
3.2 W EHF
3.2.1 SREX AP #EH R

B 5 AN R HG U AR i VRS- 2o 3 i 3
AL TE L. AIEL S ATRAE e LA Z BN I, i
S XA R i 25 S T B T A R R R T R R
TR TAEHE T, APTE 2015 v ) v it 13 6 25 3 2 1Y
X Xk

WWWw. energetic-materials. org. cn



LB R R o4 2 e SRR B A GAS IS

145

a. polyhedron( x10%)
4 LEENETIMAE AP ) TEM [
Fig.4 TEM photographs of ultrafine AP recrystallized from ethanol
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Recrystallization of Ammonium Perchlorate from Ethanol Using Supercritical Carbon Dioxide as Antisolvent

WEN Li-qun'*, ZHANG Tong-lai’, QIN Qing-feng'
(1. Chemical Industry and Ecology Institute of North University of China, Taiyuan 030051, China; 2. School of Mechatronic Engineering, Beijing Institute of
Technoloty, Beijing 100081, China)

Abstract: The recrystallization of ammonium perchlorate ( AP) was carried out using supercritical CO, as the anti-solvent and
ethanol as solvent. The volumetric expansion curves of CO,-ethanol were measured and the vapor-liquid equilibrium of CO,-
ethanol system was calculated with Peng-Robinson equation. The effects of the main operation parameters on the result of the gas
anti-solvent( GAS) recrystallization process were studied experimentally, such as the initial concentration of the solution,the final
pressure and hold time after the pressurization. It is shown that the average grain size increases when the temperature rises. And
the average grain size decreases when the initial concentration increases at 25 °C and by contraries at 31 °C and 40 °C. Meanwhile
the faster the pressure raising,the more uniform little AP grain could be produced. If the final pressure is more than 9 MPa, the
increase of pressure has little effect on average size of AP particle. When the pressure is 6 MPa, the increase of hold time leads to
a significant increase of the average grain size with a wide distribution. But when the final pressure is 9 MPa, there is a little
change in size, only a slight change in its morphology. The effect of the intensity of liquid flow and the physical and chemical
properties of the solvent itself were prevailing when compared to the effects of the other operation parameters. Finally, AP particles
(60 nm, polyhedron) with narrow size distribution were obtained at 9 MPa, 25 °C and 35 kg - h ™', and the phenomenon of
intercrystalline fracture was found in AP particle.

Key words: physical chemistry; ammonium perchlorate; supercritical carbon dioxide; gas anti-solvent; ethanol
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