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Abstract

This study evaluates heavy metal(Cu and Cr) adsorption characteristics produced from food waste charcoal extracted in an
optimal operation condition after analyzing activated charcoal of iodine adsorption and heavy metals that derived from an
activation process of carbide by the developed by-products of food waste treatment facility using the methods from previous
studies. As experiment apparatus, this study used a tube-shaped high temp furnace. The mixing ratio of by-products of food
waste treatment facility, carbide, and activation component(ZnCl,) was 1:1. The experiment was proceeded as adjusting the
activation temperature from 400 to 800°C and activation time from 30 to 120 minutes. The optimal activation condition for
iodine absorption was 90 minutes at 700 C and by using the produced food waste charcoal, this study conducted an experiment
on absorption of heavy metals (Cu and Cr) as changing pH of artificial wastewater and stirring time. As a result, pH 7 showed
the highest heavy metal decontamination ratio and in terms of stirring time, it revealed balance adsorption after 10 minutes.
This result can be particularly applied as basic data for recyclability of high concentration organic waste, by-products of food
waste treatment facility, as an food waste charcoal.
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Fig. 1. Photographs of experimental material.
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Table 1. Operating conditions for activation
Parameters Unit Conditions
N; flow mL/min 100
Heating rate T 20
Temperature T 400, 500, 600, 700, 800
Time min 30, 60, 90, 120
Mixing ratio . 1:1
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Fig. 3. lodine adsorption of activation temperatures.
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Fig. 4. lodine adsorption variations of activation times.
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Table 2. Heavy metal contents of activated material from food waste treatment facility in various activation temperatures

Temperature (C) Unit As Zn Cd Pb
Food waste mg/kg N.D 74.40 N.D N.D
400 mg/kg N.D 46.96 N.D N.D

500 mg/kg N.D 42.10 N.D N.D

600 mg/kg N.D 41.02 N.D N.D

700 mg/kg N.D 39.19 N.D N.D

800 mg/kg N.D 39.01 N.D N.D

Note) N.D : Not detected.
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Fig. 5. Changes in times for Cu and Cr adsorption on different concentration.
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Table 3. The parameters of Freundlich adsorption isotherm for heavy metals

Heavy metals 1/n k R’ values
Cu 0.48 1.39 0.9468
Cr 0.64 0.97 0.9954
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Fig. 6. Freundlich adsorption isotherms for heavy metals.
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al., 1994).
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