20 6 Vol.20 No. 6

2002 11 CHINESE JOURNAL OF CHROMATOGRAPHY November 2002
1 2 2
1. 100084 2. 518057
2 4

UNIFAC Dortmund

UNIFAC
0658 A 1000-8713 2002 06-0526-04

Prediction of Eluotropic Sequence of Solutes
in Countercurrent Chromatography

ZHOU Yu-jie! CHEN Fu-ming® LI Zong-cheng®
1. Department of Chemical Engineering Tsinghua University Beijing 100084 China
2. Research Institute of Tsinghua University in Shenzhen Shenzhen 518057  China

Abstract According to the retention equation of countercurrent chromatography CCC  the eluotrop-
ic sequence of solutes depends mainly on the order of their partition coefficients between the two im-
miscible liquid phases. The varying tendencies of partition coefficients of some compounds in aqueous
or non-aqueous solvent systems by calculating the phase equilibria with universal quasichemical func-
tional group activity coefficient UNIFAC  Dortmund model are predicted. These compounds in-
cluded saturated and unsaturated fatty acids ethyl esters N-2 4-dinitrophenylamino alcohols  p-nitro-
phenyl glucosides and so on  with simple structures and much differences in polarity. It has been found
that the predicted tendencies of partition coefficients of the analogues were consistent with the experi-
mental ones reported in literature and the best results were obtained for saturated fatty acid ethyl es-
ters in hexane-acetonitrile 1:1 in volume ratio solvent system. The establishment of a method for
prediction will be helpful for the selection of non-electrolyte solvent systems in CCC.
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Fig.1 Partition coefficients of saturated fatty acid ethyl esters
T n C Xu =12 in hexane-acetonitrile 1:1 in volume ratio solvent system



528 - 20
1.5 =
®  Fatty acid ethyl esters -
1.0
N oost 2.2 24
P 0.5 r
ot -7 3 2 4-
05 L . I L ! - -
-0.5 0 0.5 1.0 1.5
K, 5
lg Kea
2 - 1:1
Fig.2 Partition coefficients of fatty acid ethyl esters in hexane-
acetonitrile 1:1 in volume ratio solvent system
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Fig.3 Partition coefficients of fatty acid ethyl esters in hexane-
ethanol-water 1:0.9:0.1 in volume ratio solvent system
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Fig.4 Partition coefficients of fatty acid ethyl esters in hexane-
methanol-water 1:0.9:0.1 in volume ratio solvent system
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Fig.5 Prediction of partition coefficients of ten solutes in solvent
systems with different volume ratios of heptane to pentanol
V  heptane + pentanol 1V water =1:1
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