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Evaluation of the Removal Properties of Cu(II) by Fe—Impregnated Activated
Carbon Prepared at Different pH
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Division of General Education, Kwangwoon University - *Sun-Jin Environment Co. Ltd
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ABSTRACT : Fe-impregnated activated carbon(Fe-AC) was prepared by Fe(IlI) loading on activated carbon(AC) in various preparation
pH. In order to evaluate the stability of Fe-AC, dissolution of iron from Fe-AC in acidic conditions was measured. In addition, batch ex-
periments were conducted to monitor the removal efficiency of copper by Fe-AC. Results of stability test for Fe-AC showed that the
amount of extracted iron increased with contact time but decreased with increasing solution pH. The dissolved amount of iron gradually
increased at solution pH 2 and finally 13% of the total iron loaded on activated carbon was extracted after 12 hr. However dissolution
of iron was negligible over solution pH 3. Removal of Cu(ll) by Fe-AC was greatly affected by solution pH and was decreased as
solution pH increased as well as initial Cu(Il) concentration decreased. Surface complexation modeling was performed by considering
inner-sphere complexation reaction and using the diffuse layer model with MINTEQA2 program.
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Table 1. Physicochemical characteristics of Fe-AC

Characteristics Description
pKal 6.5
pKa2 8.5
Surface sites(Ns) 1.93 x 10 mol/g
Specific surface area 1,018 m*/g
Micropore Volume 0.468 cm3/g
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Fig. 1. Fe content on Fe-AC prepared at different pH.
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Fig. 2. Stability test of Fe-AC at different solution pH.
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Table 2. Surface complexation reactions of iron oxides used
in adsorption modeling employing the diffuse layer
model(I=0 M)

No. Reactions Log K
1 Fe-OH + H' & Fe-OH," 6.5
2 Fe-OH © Fe-O +H' 8.5
3 Fe-OH + Cu*" & Fe-0-Cu' + H' 2.7

Table 3. Some important solution speciation reactions used in
adsorption modeling(T=25C, 1=0 M)

No. Reactions Log K

1 Cu” + Hy0 < Cu(OH)" + H' 8.0%*

2 Cu™" +2H,0 < Cu(OH), + 2H" _16.2%x*

3 Cu”’ + 3H,0 < Cu(OH); + 3H’ 26.8%*

4 Cu” +4H,0 < Cu(OH)," + 4H -39.9%*
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