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Vapor-liquid-equilibrium and volume expansion calculations of
COy/acetone, CO,/ethanol and CO,/ethanol/water at high pressure by
using --mPR equation of state

Jiang Maoxing', Hu Xiaohui’, Wang Jinxian?, Zheng Shengxuan®, Li Jun’
(1. Tan Kah Kee College, Xiamen University, Xiamen, Fujian 361005, China; 2. Department of Chemical and Biochemical
Engineering, College of Chemistry and Chemical Engineering, Xiamen University, Xiamen, Fujian 361005, China)

Abstract: The vapor-liquid equilibirum (VLE) and volume expansion of the liquid phases for the CO,/acetone and
COy/ethanol binary systems and the CO,/ethanol/water ternary system have been investigated using the #~-mPR equation of
state (--mPR EoS). Calcualted results have been compared with published experimental data and those obtained from the PR
equation of state (PR EoS). The correlations for the published VLE data of the above binary systems and the prediction for
the ternary system showed that both the ~mPR EoS and the PR EoS can provide fairly good VLE calculations, but ~mPR
EoS gives slightly better results. The volume expansion prediction for the above systems and the comparison with the
published data showed that the ~mPR EoS gives better results to PR-EoS for the binary systems and provides more
reasonable results around 7.8 MPa (there exists a maximum volume expansion) for the ternay system.
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Table 1 Pure component constants

Moy i T /K Pei /MPa @;
CO; (1) 304.21 7.382 0.225
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Table 2 Optimized binary interaction parameters for the

COy/acetone system

ki ki
O ——— :
100 dx10°  x10°  dp0
PR EoS 30135 —5.15 45087 —2.45
t-mPR EoS 20682 —6.54 10.8588 —7.14

®3 3INTRUERRBE(EASH(-mPR EoS)

Table 3 Optimized interaction parameters for three binary

FIEEEIA, HoHr SO e R I SR 13- 141858, HHIA 1
A& 2 "IAD: SR H PR-EoS A1 -mPR EoS JREFRISHEA
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i( ) 00069257 3312  —0.0272796 2.999
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A1) —0.6516378 16450 01238899  1.643
7K3)
Q)
=) —0.1684039 1178  —02905446 5.897
7K(3)
x4 REFENITEIRE
Table 4 AAD for the VLE calculations by PR-EoS and
t-mPR EoS
Sl
kg TR o
PR-EoS +mPREoS HdEM.
CO(1)/  xx10*> 0.0 0.82 4
HEAR) <100 026 0.32
COMly  xx10* 143 0.42 .
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COMly  xx10*> 0.1 0.06 305
KGB)  »x100 0.02 0.01
QY TK 1.66 1.60 4o
KB)  px100 270 2.74
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COy(1Y ,
N mx10 1.95 1.39 S
LEQ2) R 201"
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7K(3) .
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Fig. 1 Volume expansions calculated by different EoS for

the CO,/acetone system at different temperatures experiment
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Fig.2 Volume expansions calculated by different EoS for
the CO,/ethanol system at 298.15 K
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Table 5 AAD for the volume expansions calculated from

PR-EoS and +-mPR EoS

AAD(/Vy) Suly)
® A ,
PR-EoS #mPREoS S
CO(1) +HEE(2) 0.197 0.169 26!
COx(1)+ ZFEQ) 2.04 1.09 180!
CO,(1)+ZEEQ)7k(3) 897 113 378
50} i
S &
3 A e
~ & . =
< e =
0F LT
L .. ‘.\ .
N
0 3 1Iﬂ 15
P/MPa
(a) PR-EoS
sot i
5 . ak ] 'I-
S dr=m s
< ot -
‘1 -
oy 4
v N p
- ~
' . 2 = o 1
0 5 10 15
#/MPa
(b) ~mPR EoS

#IECEBRE5% €05; I0.72; A0S
B3 3132K TF LE/K/CO bk £ MR AR IR F o+ -
Fa R i izl
Fig.3 Volume expansions of ethanol/water/CO,at 313.2 K
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