HWAHAK KONGHAK Vol. 38, No. 2, April, 2000, pp. 210-218
(Journal of the Korean Institute of Chemical Engineers)

Crystallization of Benzoic Acid Using Supercritical Carbon Dioxide as Anti-Solvent
Young-Shin Kim, Ick-Cheun Kim and Sunwook Kim"

School of Chemical Engineering, University of Ulsan
(Received 4 October 1999; accepted 31 December 1999)

o OF
i =

297 COE anti-solveni: ARE-3t] 7] SIkE<] mIAl RS AlZsEaL, o8] 71X A3 W7t ARE dake] =271
2 Felol vXe FFS 2@ A3 U B2 benzoic acig A€, IAE 317 SUlRE meth-
anols AHESITE Z2AARAL S Fske Wl wet o] 7K FAo] AT F el  drelMe (1) ¢
gt ool gool] 2AARAE 7eke W, (2) 2UAFA A4S risks W, (3) &A% 2AARAE co-current
A A&AoR RAlsle WA 2 IO WS AREEoH, FA 0 W ERTE olu g} theet Ay WHEE W
SAZIEA wA] RS Azl o)50] F3 Au Rkttt A (1) el U Folo] g9 anti-solvert]! £
AFAIE 71 7ol crystallizeryts, capillarydl”d 2 anti-solvent injectiont |7 W3kA|7|HA A3S 3319
o 4=kl =717} capillary W72 anti-solvent injectior* ] 7tolE BI1HBIR. oW crystallizeg] o] 71kl webde ¢
o] Z717h Ak A (2elM= crystallizer dEell whet ixke] Z717F Ao crystallizer =9}
capillary 7391& gl <1t Anti-solvengl solutiors co-currerlzll #AlsHe A @PIME crystallizer &=,
capillary W73 3 retentionde|7} E7kstel| wie} 4zke] =)= S7kek vhHel crystallizer 42, capillary Zeo], &<]
SE 9 CO, vent ratel]l mEAE vHEIEA R T2 W Hlgle] 7P AlSErt F AL & ¢ AT Ee 7 A
AT Ao w2 47 wslel] gk AukHl S Axsfeet HE s HEF ANl dTEA Aol 7hE
Eipi=y

=]
=
A]—%

o]

Abstract — The fine particles of organic compound have been prepared using supercritical carbon dioxide as an anti-solvent
and the effects of various experimental variables on the particle size and their morphology were also investigated. We selected
benzoic acid as a testing material and used methanol to dissolve benzoic acid. It can be said that there are several processes
depending on the method to inject supercritical fluid or solution. In this work three different kinds of methods, which are
(1) addition of supercritical fluid in the solution of constant volume, (2) method to inject solution into supercriticaldluid an
(3) continuous co-current spraying of solution and supercritical fluid, have been utilized. And the fine particles have been pro
duced varying processing methods as well as experimental variables and the effects of those on the particle charaeteristics hav
been analyzed. In the case of injecting supercritical fluid into the constant-volume solution like method (1) we have performed
experiments changing crystallizer pressure, capillary diameter and injection time of anti-solvent. The experiments show that
particle sizes are proportional to the capillary diameter and the anti-solvent injection time, whereas particle sizewitlecrease
increasing crystallizer pressure. In the experimental method (2) we can get the results such that the particle sizestdecrease wi
increasing crystallizer pressure but increase with increasing crystallizer temperature and capillary diameter. The experimental
method (3), which sprays anti-solvent and solution co-currently, is the most reliable method to produce fine particles and the
results show that particle sizes increase with increasing crystallizer temperature, capillary diameter and retention-length con
trary to the opposite behaviors of crystallizer pressure, capillary length, solution concentration, aerdtC&e. From the data
for each experimental methods and conditions we have been able to explain the general behaviors of particle size change by
employing supersaturation ratio and supersaturation rate consistently.
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