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As(IIT) Oxidation and Phenol Adsorption by the Activated Carbon Impregnated
with Mn Oxide

Mok-Ryun Yu - Jae-Kyu Yang* - Yoon-Young Chang’L

Department of Environmental Engineeing, Kwangwoon University - *Division of General Education, Kwangwoon University

ABSTRACT : Application of manganese-impregnated activated carbon(Mn-AC) in the treatment of synthetic wastewater containing both
organic and inorganic contaminants was investigated. Phenol and As(III) was used as representative organic and inorganic
contaminants, respectively. When the stability of Mn-AC at acidic condition was evaluated with variation of solution pH ranging from
2 to 4, Mn-AC was unstable below pH 3, while negligible dissolution of Mn was observed above pH 4. This stability test suggests a
plausible applicability of Mn-AC in the treatment of wastewater above pH 4. Compared to AC-alone, the adsorption rates of phenol
as well as adsorbed amounts of phenol by Mn-AC were slightly decreased due to the decrease of the surface area by impregnation.
The maximum adsorbed amount of phenol by Mn-AC was corresponds to 75% of that by AC-alone from the adsorption isotherm
study. The oxidation efficiency of As(Ill) by Mn-AC was greater than that by AC-alone at lower pHs while reverse trend was
observed as pH increased above 7. From this work, it was found that Mn-AC could be used in the simultancous treatment of both
phenol and As(III).
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Table 1. Physicochemical characteristics of AC and Mn-AC

_ Description
Characteristics
AC Mn-AC prepared at pH 6
pH 8.51 7.04
Mn Content(mg/kg) 5.8 1724.8
Specific surface area(mzlg) 943.8 823.5
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Table 2. Experimental conditions used in batch experiments
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Fig. 3. Adsorption of phenol by AC and Mn-AC as a func-
tion of time.
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Fig. 5. Reciprocal plot of phenol adsorption onto AC and Mn-AC with variation of phenol concentration at pH 6.

Table 3. Parameters for Langmuir equation

Parameters AC Mn-AC
K, 0.06 0.04
Q(g/Kg) 166.7 125.0
r’ 0.999 0.985
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