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Abstract — ACF discs were surface treated using NaOH, HBi@! connected to a graphite bar, for the electrosorption of
cobalt ions from an aqueous solution. The total acidity of ACF decreased by NaOH treatment which maintaining the same
average pore size and specific surface area. The total acidity, specially carboxyl groups, increasegieatiidt, although
the specific surface area was reduced by co. 20%. The Point of Zero Charge (PZC) of ACF decreased from pH 3.1 to 2.6 and
2.2 by HNQ and NaOH treatment, as a result of increases in anode ion density on ACF disc surface. Therefore, the adsorption
rate of cabalt ion by NaOH treated ACF disc was twice larger than that of non-treated ACF disc, while thaj tEaRO
ACF disc was only one fifth of the non-treated ACF disc in electrosorption. The electrosorption rate increased with the elec-
trolyte concentration, however, it slowly decreased above 0.2 N NaCl because of competition befivaad 4.
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Fig. 1. Photographs of ACF-discs.
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Fig. 2. Schematic view of electrosorption apparatus.
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Fig. 3. pH monitoring of ACF-disc contained NaOH and HCI solution
at 40°C, 100 rpm.
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Fig. 4. Adsorption isotherms of chemically treated ACF-discs.
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Table 1. Structural characteristics of chemically treated ACF-discs

ACF Sser (MPG)V, (cClg) Vs, (cclg) Aver. pore dia.(A)
KF-1500 1,614 1.06 0.83 14
KF-1500-HNQ, (20°C) 1,315 0.80 0.57 17
KF-1500-HNQ, (40°C) 1,560  0.70  0.64 18
KF-1500-HNGQ, (60°C) 1,576 0.72 0.67 18
KF-1500-NaOH(20°C) 1,460 0.82 0.59 15
KF-1500-NaOH(40°C) 1,557 0.71 0.66 18
KF-1500-NaOH(60°C) 1,568 0.71 0.67 18

Table 2. Surface acidity of chemically treated ACF-discs

ACF Functional grougmeq/g) Total acidity
Carboxyl Lactone Phenol (mea/g)

KF-1500 0.044 0.487 0.314 0.850
KF-1500-HNGQ, (20°C) 0.785 0.861 0.633 2.230
KF-1500-HNQ, (40°C) 0.668 0.614 0.344 1.626
KF-1500-HNQ, (60°C) 0.640 1.164 0.112 1.916
KF-1500-NaOH(20°C) 0.012 0.542 0.125 0.680
KF-1500-NaOH(40°C) 0.086 0.072 0.456 0.610
KF-1500-NaOH(60°C) 0.060 0.128 0.392 0.580
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Fig. 5. Zeta potentials of chemically treated ACF-discs.
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Fig. 7. Electrosorption of Co(ll) on chemically treated ACF-discs a+0.2 V,
0.05 N NaCl, Co=30 ppm.
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Fig. 8. Electrosorption of Co(ll) on NaOH treated ACF-discs at 0.05 |
NaCl, Co=30 ppm.
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