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Phase Diagram Construction of a Polar Alcohol-Salt or Sugar
Aqueous Two-Phase System by Component Analysis
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A polar alcohol-salt/sugar system aqueous two-phase system is advantageous, because of low cost and high operability. In this
study, the aqueous two-phase formation behavior was investigated and the phase diagram was constructed by the component analysis
method. The strength of the two-phase formation ability was almost the same for ammonium sulfate, sodium sulfate, sodium tartrate
and sodium citrate, and was considerably smaller for ammonium nitrate. For alcohol types, the order was 1-propanol > 2-propanol >
ethanol, and for sugars, the order was glucose > sucrose. The two-phase formation ability of salt seems to be related to the magnitude
of the salting-out effect, and the effect of nitrate ion was consistent with the Hofmeister series, but the other anions did not show a
clear deference. The two-phase formation ability of polar alcohols was explained by their hydrophobicity. It was found that the
two-phase formation ability of sugar is weaker than that of salt, and the sugaring-out effect is not so large.
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Table 1 Minimal salt and sugar concentration required for formation of aqueous two-phase system.

I-propanol  1-propanol  1-propanol  l-propanol  1-propanol  l-propanol  1l-propanol  2-propanol  ethanol

ammonium  ammonium  sodium sodium trisodium glucose sucrose ammonium  ammonium
sulfate nitrate sulfate titrate citrate sulfate sulfate

0.6 mol% 9.2 mol% 0.4 mol% 0.9 mol% 0.9 mol% 4.1 mol% 2.2 mol % 0.8 mol% 1.1 mol%
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Fig.1 Effect of feed salt concentration on contents of (a) water,
(b) salt and (c) alcohol in 1-propanol-salt aqueous two-phase

system.
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Fig.2 Phase diagram of 1-propanol-salt aqueous two-phase

system.
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Fig.3 Effect of feed salt concentration on contents of (a) water, Fig.5 Effect of feed sugar concentration on contents of (a)
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