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Abstract — This study was performed to understand temperature effect on retention behavior of fructose and glucose
as sugars and lactic acid and acetic acid as organic acids on poly (4-vinylpyridine) resin. The pulse tests were performed
to understand temperature effect on retention time of sugars and the results were not shown large change. As it was able
to predict with PVP resin not to be used for sugar separation generally, the results were shown poor resolution for sep-
aration of sugars and temperature effect on the resolution change of sugars also was not large. On the other hand, in the
case of organic acids on PVP resin, the pulse tests were shown temperature effect on the retention behavior was very
large. So, the frontal analyses were performed to understand quantitative adsorption behavior of organic acids at 35 and
65 °C. These adsorption characteristics of organic acids with PVP resin system can be used to preparative chromato-
graphic process such as SMB (simulated moving bed).
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g. 1. Temperature effect on pulse experiments of fructose.
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Fig. 2. Temperature effect on pulse experiments of glucose.
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Table 1. Temperature effect on retention volume of fructose, glucose, acetic acid and lactic acid and porosity of PVP.

Temperature (°C) 40 50 60
Retention volume (ml) Fructose 22.763 22.995 21.452
Glucose 22413 22.425 20.95
Temperature (°C) 35 45 55 65
Retention Volume (ml) Acetic acid 133 104 83 71
Lactic acid 445 323 288 170
Porosity Total 0.824 0.84 0.866 0.882
Inter-particle 0.596 0.581 0.582 0.589
Intra-particle 0.537 0.617 0.681 0.713
BUOO—- ++:35°C, ---:45°C, —:55°C, —:B5°C gggg_- »+:35°C, —-:45°C, —:55°C, —:65°C
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Fig. 3. Temperature effect on pulse experiments of acetic acid.
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Fig. 4. Temperature effect on pulse experiments of lactic acid.
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Fig. 5. Frontal analyses of acetic acid at 35 and 65 °C. (a), (b): results of frontal analyses at each temperature. (c), (d): Scatchard plot to estimate

the Langmuir isotherm.
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Fig. 6. Frontal analyses of lactic acid at 35 and 65 °C. (a), (b): results of frontal analyses at each temperature. (c), (d): Scatchard plot to estimate
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Table 2. Temperature effect on the Langmuir isotherm parameter a,

b for acetic acid and lactic acid

Temperature (°C) 35 65
Langmuir  Acetic acid a 18.628 15.781
isotherm b 0.247 0.178
Lactic acid a 35.277 30.679
b 0.186 0.165
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: total porosity

: external void fraction (between particles)

: intraparticle void fraction (within a particle)

: velocity of solute in the column

: temperature [°C]

: interstitial fluid velocity [m/min]

: structural solid density [kg/m’]

: amount of solute adsorbed [kg/kg adsorbent]

: solute concentration of fluid [kg/m?

: column length [cm]

: fraction of interparticle volume species can penetrate
: solute concentration of fluid during the ith step in frontal analysis

/1)

: amount of solute adsorbed after the ith step in frontal analysis [g//

solid volume]

: retention volume of the inflection point of the ith breakthrough

curve in frontal analysis [ml]

: column void volume [ml]

: volume of adsorbent in the column [ml]
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