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Studies on the Transport of Acetic Acid by Electrodialysis

Dong-Min Choi, and Yoon-Mo Koo'
Department of Biological Engineering, Inha University, Inchon 402—751, Korea

ABSTRACT

Electrodialysis of acetic acid was studied to find out the trend of the transport of organic acids
through ultrafiltration and ion exchange membranes. The net transport rate of acetic acid was deter-
mined from the electro-migration velocity relative to the electro-osmotic flow rate through the mem-
brane. Electro-osmosis flows through ultrafiltration membranes were from the anodic side to the ca-
thodic side in the presence of electric field. The surface of ultrafiltration membrane was measured by
the electro-osmotic flow to be charged negatively. Different transport behaviors of acetic acid were
found with the ultrafiltration membranes of different materials. In general, regenerated cellulose mem-
branes(YM series) were more effective than polysulfone membranes(PM series) for the transport of
acetic acid. The transport of acetic acid was affected by electric strength, distance between the elec-
trodes, surface area of electrode, temperature, and pore size of membrane. The transport rate through
the ion exchange membrane was 1.5 to 3 times of those through the ultrafiltration membranes at the
constant current of 150 mA in the experimental ranges. The transport rate of acetic acid through the
ion exchange membrane increased by 10% with a pulse electric field of 10 sec/hr.
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Fig. 1. Schematic diagram of experimental device
for electrodialysis. Arrows represent the
transport direction of acetic acid in the
presence of electric field.
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Table 1. Characteristics of several commercially
available ultrafiltration membranes

Membranes MWCO Composition  Properties

YM1 10°

YMi10 10* regenerated non-ionic,

YM30 3x10* cellulose  hydrophilic

YM100 10°

PM10 10* non-ionic,

PM30 sxqot  Pobsulfone - ohobic
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Fig. 2. Acetic acid recovery with ultrafiltration
membrane(YM1) at 20C. Feed solu-
tion:250mL, ionic strength of 0.03mol/L,
pH 50. Initial product solution:1000mL,
ionic strength of 0.03mol/L.
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Fig. 3. Acetic acid recovery with YM1 at various
distances between electrodes. Feed and
product solution :same as Fig. 5.
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Fig. 4. Acetic acid recovery as a function of time
through membranes(YM]1, 10, 30, 100) at
20°C, ionic strength of 0.03 mole/L, pH 5.0,
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Fig 5. Electro-osmotic flow rate as a function of
time through YM100 at 20°C, ionic strength
of 0.03mol/L, pH 5.0, 150mA.
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Fig. 6. Effect of ionic strength on electro-
osmobility through YMI membrane at ini-
tial temperature of 20°C, pH 5.0, 150mA. R.
I. S.:square root of ionic strength.
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Fig. 7. Effect of membrane property on acetic

acid recovery at ionic strength of 0.03mol/
L, pH 50, initial temperature of 20,
150mA.

YM series :regenerated cellulose, PM se-
ries : polysulfone.
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Fig. 8. Electro-osmotic flow rate in acetic acid re-
covery with PM and YM series.
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Fig. 9. Acetic acid recovery with AMX and
YMI100 membranes at 20C. Feed solu-
tion :250mL, ionic strength of 0.03 mol/L,
pH 50. Initial product solution:1000mL,
ionic strength of 0.03 mol/L.
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Fig. 10. Acetic acid recovery and change of elec-
tric potential between electrodes with
various pulse current through AMX
membrane at 20C, ionic strength of 0.03
mol/L, pH 50, 150mA.
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