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Abstract

Both theory and application of the adsorption of Cr(VI) onto the iron oxide coated sand
{IOCS) have been investigated and discussed in this thesis. The continuous column test,
regeneration and reuse of the media were employed to assess the utility of IOCS. According
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1o the results, the larger quantity of iron coated onto quartz sand was produced in the lower
pH range (0.8~ 1.5). These iron oxides would be dissolved more difficulty in acid or base
solution. Furthermore, the adsorptioin efficiencies of Cr(VI) are better than those of IOCS
produced in higher pH range {7.5~ 10.0). The removal efficiency of Cr{VI) by IOCS increases
as the aqueous pll decreases. Once pH value is lower than 3.0, parts of iron oxides would
be dissolved. Therefore, the adsorption efficiency of Cr(VI) on I0CS decreases. When high
concentration of SO~ presents in aqueous system, SO3~ would compete with Cr(VI) for
the available adsorption sites of IOCS. Thus, the adsorption capacity of Cr(VI) on IOCS
decreases.

The results of the adsorption isotherms indicated that the saturated capacity of IOCS for
Cr(VI) from pH 3.0 to 6.2 is 0.4~ 0.6 mg-Cr/g-sand. A column packed with IOCS produced at
105°C, pH 1.0 and 24 hours was employed for continucus adsorption test. The concentration
of Cr(VI) in influent of synthetic wastewater was around 5.2 mg/l. Nearly complete removals
were achieved in treating as many as 100 bed volumes, while no removal of Cr(VI) occurred in
a column packed with quartz sand alone. The IOCS was also applied for treating lake water
{with Cr(VI) added). Because of higher concentration of cations, anions, SS and organics in
both water samples, the removal efficiencies of Cr{VI) were little less than that of synthetic
Cr(VI) wastewater.
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