Influence of Operating Conditions on Heavy Metal
Cation Removal by Fly Ash in Aqueous Solutions
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ABSTRACT

Disposal of a growing amount of fly ash creates environmental problems and utilizations of the
material has to be developed in industrial fields. Ash is known to remove metal ion from water.
However, the best operating conditions have to be found and a better mechanism knowledge has
to be approached.

Coal fly ash was used to study adsorption of several catiofi§ (@t, zr**, Cd* and PB")

within various experimental conditions : dry or wet fly ash, pH, metallic ion/fly ash ratio.
Adsorption isotherms were carried out at room temperature for different pH. It has been shown
that alkalinity of fly ash is an important factor and pH control is required. At high pH,

precipitation is performed with a complete removal of the ion but a dissolution of alumina sites
has been shown. At a pH range between 3 and 6, depending of the hydrolysis properties of the
metallic ion, adsorption is the main mechanism. The removal ordef’is Pof* > Ni** > Zrf*

> Cdf*. For a pH < 3 a smaller adsorption capacity is found due to a competition between metal
cations and hydronium ions. It was also shown that better removal was obtained by using an
adsorbent made with a mixture ash/lime 80/20 mass % and performed at pH 5.



