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A study on adsorption behaviors of activated carbon powder
and loess for heavy metal in aqueous solution

Kyung Ho Lee

Dept. of Environmental Engineering, Kyongju Univ.
Hyohyun-dong 42-1, Kyongju-city, Kyongbuk 780-712, Korea

The adsorption behaviors of activated carbon powder and loess for zinc, copper and lead for each in aqueous

solution by Batch test were studied. The important factors to get rid of heavy metal ions are to the amounts

of adsorbent, reaction time of stiring, pH, temperature and ionic strengths. It has been shown that copper and

lead appeared good adsorption efficiency under concentration of 10 ppm, also in case of zinc has 20 ppm.

general the more quantity of adsorbent increase, the more adsorption efficiency has. In case of reaction time
among factors had nearly 100% remove copper and lead ions in aqueous solution in half of hour, but zinc had
de-adsorption phenomenon passed 30 min. on the decreasing of adsorption efficiency. On the other hand the

adsorption efficiency had increased in higher temperature. Also copper and lead in Alkali, Zinc ion in acidic
part of pH range had a good adsorption efficiency. In last as the addition of strong electrolyte had not effect
on adsorption efficiency at all. After all the best selectivity for carbon powder and loess were lead, copper and

zinc in turn. Also loess has not good one to compare with carbon powder as the adsorbents, but the best adsor-

bent for zinc ion.

Key words: heavy metal, adsorption efficiency, carbon powder, loess, ionic strengths, pH, selectivity,

strong electrolyte
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Table 1. The components of activated carbon powder.
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Todine
pH As Cu Pb Zn Cd Cl ABS value adsorption
power
Activated
carbon 4.0~11.0 <Zppm <10ppm <10ppm <50ppm <Ilppm <0.5% 2950mg/g <50
Si0,
65% AlL,O5
%
\_Lime, Fe

Mg, Na, K
5%

15%

(a) The chemical compositions of
loess

Quartz
60%

Feldspar
and Mica
10%

>

Silts Carbonate
5% minerals

25%

(b) The mineral components of
loess

Fig. 1. The mineral components and chemical compositions
of loess.
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Fig. 2. Batch test (A:pH meter B:Thermometer C:Stirrer
D:Sample Solution E:Titration System).
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Table 2. Operating condition of Atomic Absorption

Spectrophotometer.
Wave Lamp Support
Length(nm) Current(mA) Fuel Gas Gas
Cu 3274 3 Acetylene Air
Pb 217.0 6 Acetylene Air
Zn 213.9 5 Acetylene Air
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Fig. 3. The adsorption efficiency to change of activated
carbon.
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Fig. 4. The adsorption efficiency to change of loess
amounts.
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Fig. 5. The contents of heavy metal of activated carbon.
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Fig. 8. The adsorption efficiency to change of reaction
time during addition of activated carbon.
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Fig. 9. The adsorption efficiency of zinc on adsorbents to
change of reaction time(PAC:Powder of Activated
Carbon).
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Fig. 10. The adsorption efficiency to change of stirring
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Fig. 13. The adsorption efficiency of copper(Il) to change
of pH(PAC:Power of Activated Carbon).
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Fig. 14. The adsorption efficiency of lead(I) to change of
pH (PAC:Power of Activated Carbon).
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Fig. 15. The adsorption efficiency of zinc(Il) to change of
pH (PAC:Power of Activated Carbon).
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Fig. 16. The adsorption efficiency to change of ionic
strength during addition of activated carbon.
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