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Removal of Bromate by Iron, Copper and Silver Impregnated Activated Carbon

Seong-Woo Choi! - Seung-Cho Park

Department of Environmental Engineering, Dong-A University

ABSTRACT : The purpose of this research is to remove the bromate that is a disinfection by-product of water purification by ozone. I
achieved a high rate of removal with iron, copper, or silver impregnated activated carbon by using both the adsorbing power of granular acti-
vated carbon and the oxidizing power of metal ions as deoxidizing agents. In the removal test of bromate with the quantity of activated
carbon input, I injected each activated carbon by 0.1, 0.3, 0.5, and 1.0 g and let them react for 240 minutes. I found the quantity of
removed bromate was in proportion to the amount of input. The removal rate of bromate increased about 20% when I used acid treated acti-
vated carbon. The metal impregnated activated carbon had a higher removal rate of bromate than that of general activated carbon by
about 30~ 50%. Tron impregnated activated carbon showed a 92% removal rate of bromate. Iron, copper, or silver impregnated activated
carbon removed about 0.9~ 1.5 mg Br0y/g while general activated carbon removed about 0.02~0.45 mg Br0;/g. In the continuous column
reaction, there were breakthrough phenomena at 96, 180, and 252 hours when I tested EBCT by 1, 2, and 3 minutes while I was chang-
ing the flux rate of bromate from 15.6 to 46.8 mL/min.
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Fig. 1. Schematic diagram of continuous type experimental
apparatus.
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Table 1. Analytical conditions of ion chromatography
Dionex-100
lonPac AS14 Analytical Column(250x4 mm 1.D)

Ton Chromatography

Column TonPac AS9-HC Analytical Column(250%4 mm LD}
Detector ED40 Electrochemical Detector

Suppressor Micromenbrane Suppressor

Eluent 3.5 mM NayCO; + 1.0 mM NaHCO;

Flow Rate 1.2~1.3 mL/min

Analysis Time 10 min

System Backpressure | 1200 ~ 1500 psi
Background Conductivity| 18 ~20 uS
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Fig. 2. Changes of bromate concentration by dosage of CAC
and CAC’.
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Fig. 3. Changes of bromate concentration by dosage of FeCAC
and FeCAC’.
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Fig. 4. Changes of bromate concentration by dosage of
AgCAC" and CuCAC®,
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Table 2. Concentration of bromate after removal treatment
with various activated carbon and metal impregnated
activated carbon

Item CAC | CAC" | FeCAC | FeCAC® | CuCAC? AgCAC*

Bromte(ug/L) | 295 | 20.1 | 9.3 54 193 | 183
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Fig. 5. Bromate removal and reduction by various activated
carbon and metal impregnated activated carbon.
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