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Cyanide Attenuation by Granular Activated Carbon and UV-Light

Hyo Eun Lee!, Young Jae Kim', Soo-oh Park!, Yoo Hyun Sung?, Chan Oh Park? Hyun-Ju Lee?,
Min Jang® and Young Jae Lee'*

IDepartment of Earth & Environmental Sciences, Korea University, Seoul 136-713, Korea

2Developmemf and Environment Team, Korea Resources Corporation, Seoul 156-406, Korea

SWater treatment and Rock Engineering Rsearch Team, Institute of Mine Reclamation Technology, Cheonan
331-803, Korea

Sorption of cyanide on granular activated carbon and attenuation of the cyanide by UV-light over a wide range
of conditions such as pH and concentration were investigated through batch experiments. Cyanide uptake by acti-
vated carbon is much effective at [CN]i; < 2 mg/L. The sorption of cyanide on activated carbon at pH 7.0 is
greater than that of pH 9.0. It is found that the ratio of CN uptake to CN in solution increases at pH 9.0 whereas
at pH 7.0 the ratio decreases, suggesting that reactivity of activated carbon increases as a function of pH. The sorp-
tion of cyanide rapidly increases during the first 30 min, followed by sharp desorption until 3hr, and then the sorp-
tion increases and reaches the maximum sorption during the duration of experiments, implying that the sorption
mode could be changed through conformational change during the initial stage of the cyanide uptake by activated
carbon. Total amount of cyanide desorbed from the activated carbon during the period of desorption experiments is
less than 1.5% of total sorbed cyanide, indicative of strong and stable sorption of cyanide on the activated carbon.
The sorption with mixture of activated carbon and Ham-Baek sludge shows less effective on the removal of the
cyanide. It is noted that UV-light is much effective on the removal of cyanide but also the attenuation is achieved
until [CN], is up to 10 mg/L. Our findings demonstrate that both activated carbon and UV-light are very effective
on the attenuation of cyanide over a wide range of environmental conditions.

Key words : cyanide, granular activated carbon, UV-light, attenuation, sorption
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Table 1. XRF result of Ham-Baek Mine Sludge.

Components wt%
SiO, 6.73
TiO, 0.01
AlO; 0.28
Fe,05 56.25
MnO 0.29
MgO 0.02
CaO 2.16
Na,O N/D
K,0 N/D
P,0; N/D
LOI* 15.18

N/D: Not detected
*: Lost of ignition
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Fig. 1. XRD pattern for Ham-baek Mine Sludge formed in
Spring and Winter. It is noted that all peaks are good
agreement with peaks of schwertmannite, indicating that
the sludge is no other than schwertmannite.
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Fig. 2. SEM images and EDX data of Ham-baek Mine
Sludge formed in (a), (b) Spring and (c), (d) Winter.
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Fig. 3. Sorption isotherm of cyanide on GAC at pH 7.0 and
pH 9.0.
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Fig. 7. Cyanide uptake by GAC and Ham-Baek Sludge at
pH 7.0 as a function of time.
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