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Abstract − Experimental researches on the preparation of benzoic acid fine particles by RESS process with supercritical CO2

have been performed and the effects of operating conditions on the physical properties of particles prepared were examined.

Benzoic acid fine particles were prepared with orifice disk as an expansion device in wide range of operation conditions. The

particle size and particle size distribution increased with the increase in the extraction temperature, the extent of dilution of

supercritical benzoic acid solutions with supercritical CO2, and pre-expansion temperature. However, they decreased with

extraction pressure. The distance between orifice nozzle and baffle had no effect on the particle size and particle size distri-

bution if it was longer than 9 cm.
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Fig. 1. Schematic diagram of experimental apparatus for RESS process.
1. Check valve 7. Extraction cell
2. Low temp. water bath 8. Filter
3. Main pump 9. Quick connector
4. Auxiliary pump 10. Collector
5. Safety pin 11. Rotameter
6. Storage tank 12. Gas meter

Table 1. Experimental conditions for RESS experiments

Experimental variables Range

Orifice disk diameter(µm) 30, 50, 100
Extractor pressure(psi) 1,600-2,200
Extractor temperature(oC) 40-60
Pre-expansion pressure(psi) 1,600-2,200
Pre-expansion temperature(oC) 40-60
���� �38� �3� 2000� 6�
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Fig. 2. Representative XRD patterns of raw benzoic acid and particles
from RESS process.

Fig. 3. Optical microscope photographs of raw benzoic acid and benzoic
acid fine particles prepared by RESS process.
(a) raw benzoic acid, (b) through metering valve, (c) through orifice
nozzle[extraction pressure=1,800 psi, pre-expansion temp.=35oC ori-
fice nozzle dia. for (c)=30µm]

Fig. 4. Particle size distribution of benzoic acid fine particles from RESS
process at different extraction temperatures.
(a) 35oC, (b) 45oC, (c) 55oC
HWAHAK KONGHAK Vol. 38, No. 3, June, 2000



390 ���������	
�����
��

-

YZ CO2 s/�� RESS @A�� ª§¨h
 ÚÛ, ��� 567

¼ �- 20-40µm
 ª§¨h ��B�& OP  =B">&.

ÚÛ���
 ª§¨h ÚÛH�^ 56$� ª§¨h ��
 �M

�� ��� ����� O�� Ï¨
 �s�� êo�, � ^x ÚÛ

H��� 56� ��B
 ����� �"Õ Ä�+§
 SALD 2001

����õA�� s/�l õA  �J� Fig. 4� :Ü°>&. Fig. 4

� �], ÚÛH�^ ¸^i.é 56$� ��
 ����^ �Sx�

=(W��� �½
 �ø�^ �Í�� =)
 j . %&. Fig. 4
 ��

���B�� �S{ ª§¨h ��
 �M x�J ��æ�� ­�l

ÚÛH�
 ë.� Fig. 5� :Ü°>&. Fig. 5� �], ÚÛH�^ ¸

^i.é 56$� ª§¨h ��
 �M x�- ¸^�# �����

�S{&� =
 j . %&. "?  �J� Schmitt� Reid [15]̂

�#  XYZ CO2� �  ª§¨h
 /o� data� "/�l oí

i . %&. Schimitt� Reid
 ¬­ �J� 
�] 2,000 psi
 ÚÛ

�q��� ÚÛH�^ ¸^i.é ª§¨h
 XYZ CO2� �  /

o�^ �Í�¡�, Ë ¬­�� ÚÛH�^ ¸^�] ÚÛ�� :b�

XYZ ª§¨h /0 �
 ª§¨h ù�^ �Í�� �&. XYZ

ª§¨h /0 �
 ª§¨h ù�^ �Í�] ��1�� ��!


'�l XYZ ª§¨h /0" ��i K �Sx� J���^ �Í

�� �&. "?  £- J��� KL� �A� JA�� ��^ �

Q$# ��
 6Ò��" �Sk, �M x�" �# ����^ �-

��B" 56$� =�� oí�&. "?  �J� anthraceneJ phe-

nanthrene
 XYZ CO2� �l RESS @A�� O��� Q��� ¬

­� µ�l, /g
 /o�^ �Í�] �� 7 J���^ �Í�#,

��� � 56- �Q$# ��
 6Ò" ¸^$S 56$� ��


��^ ¸^ &# �#  Liu� Nagahama[16]
 ¬­ �J�� N�

�� ="&.

XYZ ª§¨h /0 �
 ª§¨h ù�^ 56$� ��
 ���

�� ��� Ï¨
 O�&� st- ÚÛ�q
 ��78]� µ 

tÆ":, XYZ ª§¨h /0� XYZ CO2� F��l ª§¨h


ù�� ��78]� µ  tÆ��� ! i . %>&.

ÚÛ�q" 56$� ª§¨h OP ��
 ��� ����� O�

� Ï¨
 :Ü°# %� Fig. 6
 �], ÚÛ�q" ¸^i.é ��

B
 �M x�" �Í�# �� æ�� �Í�� =�� :Ü: %&.

"?  ç( ó7 ÚÛH�
 Ï¨�� !�� ¾� u" XYZ CO2

� �  ª§¨h
 /o�� �"i .^ %&. XYZ CO2� � 

ª§¨h
 /o�� !  Schmitt� Reid[15]
 tÆ�J� �], �q

" ¸^i.é /o�^ ¸^�� =
 j . %&. ���, ÚÛ�q

" ¸^�] ÚÛ!
 #:� XYZ ª§¨h /0 �
 ª§¨h ù

�^ ¸^�l ��7 �- J���� 56�� KL� ����^

¢# OP  ��B" 56$� =�� oí�&.

�� pump� "/�l XYZ CO2� XYZ ª§¨h /0� F�

Fig. 5. The effect of extraction temperature on the average diameter and
standard deviation of benzoic acid fine particles from RESS pro-
cess at 2,000 psi.

Fig. 6. The effect of operating pressure on the average diameter and stand
ard deviation of benzoic acid fine particles from RESS precess at
35oC.

Fig. 7. The effect of dilution of supercritical solution on the average
diameter of benzoic acid fine particles from RESS process at
2,000 psi and 45oC.
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