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Abstract — The electrosorption of U(VI) from waste water was carried out by using activated carbon fiber(ACF) felt
electrode in a continuous electrosorption cell. In order to enhance the electrosorption capacity at lower potential, ACF
felt was chemically modified in acidic, basic and neutral solution. Pore structure and functiona groups of chemically
modified ACF were examined, and the effect of treatment conditions was studied for the adsorption of U(VI). Specific
surface area of al ACFs decreases by this treatment. The amount of acidic functional groups decreases with basic and
neutral salt treatment, while the amount increases a lot with acidic treatment. The electrosorption capacity of U(VI)
decreases on using the acid treated electrode due to the shielding effect of acidic functional groups. Base treated elec-
trode enhances the capacity due to the reduction of acidic functional groups. The electrosorption amount of U(VI) on the
base treated electrode at —0.3 V corresponds to that of ACF electrode at —0.9 V. Such a good adsorption capacity was not
only due to the reduction of shielding effect but also the increase of OH™ in the electric double layer on ACF surface by
the application of negative potential.
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Fig. 1. Schematic diagram of continuous flow-through cell.
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Fig. 2. Adsorption isotherms of N, on ACFsat 77 K.

Table 1. Structural properties of surface modified ACFs

ACF
Structural propety R-ACF A-ACF B-ACF N-ACF
Specific surface area (m?g) 1733 482 1234 1617
Total pore volume (cc/g) 0.83 0.23 0.59 0.77
Micropore volume (cc/g) 0.59 0.14 0.40 053
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Table 2. Surface acidities of modified ACFs
ACF

Acidity R-ACF A-ACF B-ACF N-ACF
Funtional group (meg/g) Carboxyl 012 368  0.01 0.13
Lactone 1.30 167 013 0.12
Phenol 104 177 069 109

Totd acidity (meg/g) 246 712 083 134
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Fig. 3. Electrosorption of U(VI) with a variation of potentials on R-ACF
at pH 4.
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Table 3. Electrosorption capacity (mg/g) of U(VI) by surface modified

ACFs

ACF
Potaid RACF  A-ACF  B-ACF  N-ACF
ocP 21 20 46 31
-0.1V 180 152 207 205
-02V 193 181 212 210
-03V 223 189 239 236
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