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A study on the recovery of chromium
from metal-plating wastewater with spent catalyst
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Abstract

A large tons of spent iron oxide catalyst come from the Styrene Monomer(SM) production company. It is caused to pollute
the land and underground water due to the high alkali contents in the catalyst by burying them in the landfill. In order to recycle
the spent catalyst, a basic study on the recovery of chromium ion from metal plating wastewater with the spent catalyst was car-
ried out. The iron oxide catalyst adsorbed physically Cr*® in the lower pH 3.0, that is the isoelectric point of the spent catalyst.
It was found that the iron oxide catalyst reduced the Cr*® into Cr+3 by the oxidation of ferrous ion into ferric ion on the surface
of catalyst, and precipitated as Cr(OH); in the higher than pH 3.0. The Cr*S was recovered 2.0~2.3 g/L catalyst in the range of
pH 0.5~2.0, but it was recovered 1.5 g/L. catalyst at pH 3.0 of wastewater. The recovery of Cr was increased as the higher con-
centration in the continuous process, but the flowrates were nearly affected on the Cr recovery.
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Table 1. The chemical composition of spent iron oxide catalyst.

Components Ce Mg | Ca | Mo | K;O | Fe;04

Composition(%)| 7.37 | 1.06 | 122 | 1.41 | 844 | 75-76
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Fig. 1. Schematic diagram of adsorption apparatus in con-
tinuous process.
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Fig. 2. The recovery of chromium, Cr concentration, and pH
of filtrate at various initial pH of wastewater.
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Fig. 4. (a) pH of filtrate, (b) recovered chromium concentration, and (c) total recovered chromium depend on the passing time

at various pH of wastewater.
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Fig. 5. (a) pH of filtrate, (b) recovered chromium concentration, and (¢) total recovered chromium depend on the passing time

at various chromium concentration
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Fig. 6. (a) pH of filtrate, (b) recovered Cr concentration, and (c) total recovered chromium depend on the passing time at various

flowrates.
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