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Abstract Manganese (Mn) exists in various oxidation states and
Mn(II) is the most mobile species of Mn, which is toxic to plants
and limits their growth. Therefore, the purpose of this study was
to reduce Mn toxicity by immobilizing Mn using various adsorbents
including iron oxides and calcium compounds. Ferrihydrite,
schwertmannite, goethite were synthesized, which was confirmed
by X-ray diffraction. Hematite was purchased and used as Mn
adsorbent. Calcium compounds such as CaNOs;, CaSO,, and
CaCO; were used to increase pH and oxidize Mn. For Mn
adsorption, Mn(II) solution was reacted with four iron oxides,
CaNQO;, CaSO,, and CaCO; for 24 hours, filtered, and the
remaining Mn concentrations in the solution were analyzed by
inductively coupled plasma optical emission spectroscopy. The
adsorption rate and adsorption isotherm were calculated. Among
iron oxides, the adsorption rate was highest for hematite followed
by ferrihyrite, but goethite and schwertmannite did not adsorb Mn.
In the case of calcium compounds, the adsorption rate was high in
the order of CaCO;>CaNO;>CaSO,. In conclusion, treatment of
CaCO; was the most effective in reducing Mn toxicity by
increasing pH.
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Fig. 1 Adsorption rate of Mn by various iron oxides
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Fig. 2 Langmuir and Freundlich adsorption isotherm models for Mn
adsorption on hematite

Table 1 Parameters of Langmuir and Freundlich isotherm for the
adsorption of Mn(Il) on hematite

Adsorbent Langmuir parameters
. Q" (mg/g) b (L/mg) R’
Hematite
1.2 0.430 0.932
Adsorbent Freundlich parameters
. K¢ ((mg/g)(L/mg)1/n) n R?
Hematite
0.68 11.43 0.971
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Fig. 3 XRD pattern of Mn adsorbed hematite (Hematite: before Mn adsorption, Hematite + Mn fresh: freshly adsorbed Mn on hematite, Hematite +
Mn incubation: aging after Mn adsorption on hematite)
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