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Removal of Heavy Metal and Phenol from Aqueous Solution Using Fe(lll)
loaded Adsorbent
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ABSTRACT : Iron coated media (activated carbon, sand and starfish) were prepared at pH 4 and applied for the treatment of
landfill leachate containing organic compounds and soluble metal ions such as Zn2+, Cu2+, Mn”" in batch and column experiment.
The amount of iron coated in media was analyzed with EPA 3050B method. The removal efficiency of metal ions and phenol was
compared with iron coated media. The amount of iron coated in Fe-AC and ICS(iron coated sand) were 1,612 mg/kg and 1,609
mg/kg, respectively, while it was higher with 1,768 mg/kg in ICSF(iron coated starfish). The result of batch study represent the
highest removal efficiency in the treatment of wastewater using iron coated starfish.

In column study, the removal efficiency of phenol and metal ions was higher in multi-layered system of ICS, Fe-AC and ICSF
compared to single layered system. Breakthrough time in the effluent was relatively enhanced for Cu®" and Zn*" in multi-layered
system while the removal efficiency of Mn”" were not varied much. Therefore, multi-layered system was identified as the better
system for the treatment of wastewater containing of metal ions and organic compound.
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Fig. 2. Schematic diagram of the column system.
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Fig. 3. Fe(lll) content on Fe—AC, ICS and ICSF.
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Table 1. Adsorption parameters and correlation coefficients
for three metal ions of each adsorbent

Parameters and correlation coefficient

Adsorbents | Adsorbate blma/kg) = RD
Culll) 3,906 0.17 0.996
Fe-AC Zn(ll) 1,195 1.96 0.986
Mn(Il) 888 5.29 0.994
Cul(lly 1,720 1.00 0.996
ICS Zn(ll) 690 3.38 0.982
Mn(l1) 494 6.89 0.997
Culll) 6.897 0.018 0.963
ICSF Zn(ll) 2,618 0.16 0.998
Mn(l1) 1,236 1.12 0.994
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Fig. 4. Adsorption isotherm of Cu(ll), Mn(ll) and Zn(l) by ICS.
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Fig. 7. Breakthrough curves for heavy metal in continuous system.
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Table 2. The removed amount of heavy metals from iron
loaded material in column experiments

Mn(IN(mg/kg) Zn(l)(mg/kg) Culll)(mg/kg)
Multi-layer 2,378 4,318 9,924
ICSF alone 1,686 2,900 9,610
Fe-AC alone 884 672 4,558
ICS alone 569 631 2,634
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