HWAHAK KONGHAK Vol. 37, No. 3, June, 1999, pp. 417-420
(Journal of the Korean Institute of Chemical Engineers)

TYUSo| ojABIEtaS} SHBO| MSEHE &Y

BHE R - MEEY

Fdohsta sste

3}
SF

% FASeRR

(1998 79 289 HF, 1999 24 9d AfE)

Measurement of Mutual Solubility of Carbon Dioxide and
Lubricating Oil at High Pressure

Hyo-Kwang Bae' and Jung-Tae Seo

School of Chem. Eng. of Tech., Yeungnam Univ.,
214-1 Dae-Dong, Kyongsan 712-749, Korea
(Received 28 July 1998; accepted 9 February 1999)

(=]
S

FEH TPlAFISY
328.15 K9} 343.15Ke] 2%%}
42 BIRAR, DA
Bhsl 8RR HBEHTE

04:

AAE AMgsle] TAEAE Q] o] dslebAiet SERESY] AT 83EE 298.15K, 308.15K,
2MPzoM 20 MPa Alele] St 9lolA 43t ¥ERES &5 YR eR 7t
37E2 Kesler-Leed] AaaA| e 2gl F4slar g Aol o3t 71-qfd 59 oiis
Aatslo] Akt 247k vlastaen e Halz & 4Rt

Abstract — The mutual solubility of carbon dioxide and lubricating oil was measured at the temperatures 298.15 K,
308.15 K, 328.15 K, 343.15 K and the pressure range between 2 MPa and 20 MPa, by using the flow-type apparatus for high
pressure gas-liquid equilibrium. Supposing the lube oil fraction as a pure psudocomponent, the average molecular weight, crit-

ical properties and acentric factor were estimated by Kesler-Lee correlation. The solubilities of carbon dioxide in liquid phase

and lube oil in gas phase were predicted by using an equation of state. The average absolute deviations between observed and

calculated concentration of each phase were not great.
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Fig. 1. Vapor-liquid equilibrium for carbon dioxide and ethanol system
at 314.15 K.
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Fig. 2. Effect of CO, flow rate on CO, solubility in lube oil(at 308.15 K

and 5.0 MPa).
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Fig. 3. Mutual solubility of lube oil and carbon dioxide at high pres-
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Table 1. Experimental result and deviation between experimental and calculated x and y

Temp.[K] Press.[MPa] X y Ax Ay

298.15 1.96 0.048 0.999 0.0146 —0.0010
5.00 0.124 0.999 0.0001 -0.0010

6.57 0.159 0.999 -0.0309 —0.0010

7.36 0.170 0.999 -0.0147 —0.0008

10.20 0.173 0.998 -0.0049 —0.0020

11.96 0.173 0.995 0.0004 —0.0050

14.81 0.174 0.993 0.0099 —0.0070

16.18 0.175 0.991 0.0148 -0.0090

308.15 2.06 0.043 0.999 0.0128 —0.0010
5.20 0.113 0.999 0.0103 -0.0010

6.57 0.147 0.999 0.0020 -0.0010

9.12 0.173 0.997 -0.0155 -0.0021

10.79 0.174 0.994 —0.0144 —0.0057

12.85 0.176 0.990 —0.0088 —0.0099

14.90 0.178 0.987 —-0.0017 -0.0130

18.33 0.180 0.984 0.0094 —0.0160

21.86 0.181 0.980 0.0195 —0.0200

328.15 2.06 0.032 0.999 0.0093 -0.0010
5.20 0.079 0.999 0.0093 -0.0010

7.94 0.129 0.999 0.0080 —0.0010

9.81 0.151 0.999 —0.0025 —0.0010

11.47 0.166 0.999 —0.0068 —0.0003

15.00 0.184 0.995 —0.0028 —0.0042

16.08 0.187 0.993 —0.0003 —0.0063

19.12 0.195 0.989 0.0098 —0.0108

21.86 0.199 0.988 0.0182 -0.0119

343.15 1.96 0.025 0.999 0.0065 -0.0010
5.10 0.072 0.999 0.0155 —0.0010

7.94 0.115 0.999 0.0160 —0.0010

10.00 0.138 0.999 0.0069 -0.0010

11.86 0.154 0.999 -0.0027 —0.0008

13.92 0.169 0.999 —-0.0086 —0.0000

15.39 0.179 0.998 —0.0084 -0.0004

18.04 0.197 0.994 0.0001 -0.0045

X, y : weight fraction of carbon dioxide in lube oil-rich phase and carbon dioxide-rich phase respectively.

Ax, Ay : deviation between experimental and calculated value.
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Table 2. Optimum parameters of Peng-Robinson equation of state and
average absolute deviation(AAD) of carbon dioxide weight

fraction
Temp.[K] Opt. ADD of x AAD of y
parameter
298.15 0.0648 0.0234 0.0002
308.15 0.0688 0.0221 0.0005
328.15 0.0812 0.0189 0.0003
343.15 0.0845 0.0247 0.0001

X,y : See the footnote of Table 1.
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