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ABSTRACT

In this work, a low-cost biochar (CP) prepared from carbonization of palm kernel cake
was applied as an adsorbent for removal of Pb”" in water. The CP was crushed and sieved through
a 400 mesh sieve to obtain a particle size of 38 [Im. An optimum volume ratio of FeCl, to FeCl,
(2 to 1) for modification by coating with Fe,O, onto CP surface (CPFe) was selected based on
lowest duration time used for separation of adsorbent from solution by an external magnetic field,
providing a saturation magnetization value of 20.94 emu/g. The chemical activation of CPFe by
KMnO, at ratio 1 g of CPFe to 25 mL of 0.20 N KMnO, was carried out, resulting in the
existence of MnO, on CPFe (CPFeMn). The adsorption capacities of Pb’ using CPFeMn were
49.73 mg/g. The physicochemical properties of CPFeMn and the presence of Fe,O, and MnO,

were investigated and confirmed by BET surface area, pH_, . Langmuir, Freundlich, and Dubinin-

pzc”
Radushkevich isotherms were studied for adsorption mechanism of heavy metals, and the results
found that Langmuir isotherm could be considered based on R® close to 1. The adsorption
behavior of CPFeMn was monolayer-physisorption and the maximum adsorption capacities (q,,,,)
for Pb” were 63.61 mg/g. The adsorption kinetic study was found to follow the pseudo-second
order model, and thermodynamic study indicated that the adsorption of metal ion onto CPFeMn

surface was endothermic. This research was proven that several of heavy metal ions could be

easily removed and separated from aqueous solution by using CPFEM.



