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1. CO, cylinder 7. Mixer

2. Syringe pump inlet/outlet valve 8. Constant-temperature stirred water bath
3. Syringe pump 9. Eqilibrium cell

4. Pressure gauge 10. Decompressing sampling valve

5. Cosolvent vessel 11. U-shape tube

6. High pressure pump

12. Rotameter
13. Wetgas meter
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Fig.1 Sketch of experimental equipment
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Table 1 Solubility of benzoic acid in SC-CO, (x10~* mol/mol)

AR 6 24 8.0~23.0 MPa. Pressure (MPa) 308.15 K 318.15K 328.15K
8.0 0.375 0.103 0.0695
yas I\ 11.0 0.888 0.519 0.339
3 -H % '1:7‘ 7 )fﬁ 13.0 1.51 1.18 0.637
17.0 2.29 2.37 2.45
N DRALE S 36 A2 AT P IR R 2547 LR e 1) S 20.0 2.60 2.99 3.70
N \ o 23.0 2.85 3.39 4.23
MR, SRR H S, 75 318.15 K, 9.3 MPa [4c14 T
%2 FRREFFEREHIRBIES 0, P HARE
Table 2 Solubility of benzoic acid in SC—CO, with different cosolvents (x10~° mol/mol)
Pressure (MPa) Ethanol Ethylene glycol Ethyl acetate
328.15K 308.15 K 318.15K 328.15K 308.15K 318.15K 328.15K
8.0 0.366 1.01 0.332 0.161 0.587 0.136 0.121
11.0 3.93 1.49 1.01 0.755 0.983 0.797 0.642
13.0 8.09 2.25 2.12 2.12 1.74 1.33 1.07
17.0 13.6 3.56 4.67 5.25 3.02 3.27 3.34
20.0 15.3 434 5.36 6.37 3.45 3.85 4.25
23.0 4.70 5.85 6.84 3.60 4.25 4.90
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Fig.2 Solubility of benzoic acid in SC-CO,
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Fig.3 Solubility of benzoic acid in SC-CO,—ethylene glycol
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Fig.4 Solubility of benzoic acid at the temperature of 328.15 K
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Table 3  Average cosolvent coefficient (E) of benzoic acid

Temperature (K) Ethanol Ethylene glycol Ethyl acetate
308.15 - 1.792 1.255
318.15 - 2.083 1.323
328.15 7.854 2.228 1.497

I 3 I EATLLAE N, 4l L BMZIRE
Wi = Pty AR — e R b de i T i SC-CO,
ROV AR IEE S AEL = Tl AN ] ST FR0T [ A58 SO A (B
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IX L et AN L 18] i 4 S AE s DTG &
BEy L BER IR ORGSR, ReE R, S
WU E AR SR, TRIREE S, T B R R
FER R R AL, B T = A B EAN ], B
J BN ], BRI TG 6 R AR I F CO, Hh i
JEE (V4 e i EE AR AN,

4 B R R R R BRAR A

X T [EA S A A IR A CO, Hh s il 5 1) OIS
M, R ESETME T RN 2, H i A DA B )
Chrastil®'$2 tH 119 = 2 $07 e 4T85 a5 M 1 = ook
R, WA LeE R TR R OIS, e R A
LR A 2 G SRR A% A150) 22 b IO AT 5 L L1
AL, Sovoval' ™t £ S i Al (K = Tk RIS IR H T
B ORI, DL (2).
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BIG A CO, FIEIRIE, o NI FIAETR A H I 1)
I3 BEIR T K, m, n R E S H. ARSI K HE HAR Y,
X S AR AT T O
O A R R AR v SR SR AL IR~ 25 446 5065 AH
XPixRZE AARD HA(2)1HE, tHE SR WL 4. L, cal
REVEAE, exp AARLIE, N IS X0 N i
Qﬂﬁ}ﬁd\ \iﬁ:
NmM%:%i
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Xcal Xexp

2~ 21 [4100% . )
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20

R4 BRETEESITRENXKIKIRE
Table 4 The correlated deviation of parameters for
solute—-SC-CO,

Cosolvent k m n AARD (%)
Ethylene glycol 0.418 0.223 0.761 7.10
Ethyl acetate 0.227 0.379 0.732 5.56

Note: AARD is the abbreviation of average absolute relative deviation.
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Solubility of Benzoic Acid in Supercritical Carbon Dioxide with Different Cosolvents

LIYing, SHI Bing-jie, ZHANG Ze-ting, JIN Jun-su, YU En-ping

(College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The solubility of benzoic acid in supercritical carbon dioxide with or without ethanol, ethyl acetate, ethylene glycol as
cosolvent were measured at temperatures of 308.15, 318.15 and 328.15 K and pressures from 8.0 to 23.0 MPa respectively. It is revealed
that the cosolvents added into the supercritical carbon dioxide could enhance the solubility of benzoic acid remarkably, and the effects of
the three kinds of cosolvents were different. The enhancement degree of solubility by the cosolvents is ranked with the order:
ethanol>ethylene glycol>ethyl acetate. In addition, the effects of temperature, pressure and cosolvent on the solubility were also
discussed. The measured data of the solubility of benzoic acid in supercritical carbon dioxide were correlated with those calculated with
the Sovova equation.

Key words: benzoic acid; supercritical carbon dioxide; solubility; cosolvent



