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Effects of Oxalic Acid and pH Values on Sorption of Cadmium in Minerals
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Abstract: Effects of oxalic acid and pH on Cd’*sorption on goethite, bayerite, gibbsite and kaolinite were conducted by a batch
equilibrium technique. The results showed the sorption capacity of Cd** by testing minerals decreased in an order as: goethite>
kaolinite = bayerite> gibbsite. In the case of 10 mg + L.=" of Cd** in equilibrium solution, the capacity of Cd** adsorbed on goethite
was eight times more as that on gibbsite, and was 3 ~ 3. 5 times on kaolinite and bayerite, respectively. The effects of oxalic acid on
Cd** sorption were characterized by peak — like curve. Within a range of low concentrations of oxalic acid( <1 or1. 25 mmol * L™"),
sorption capacity of Cd®* was enhanced with increasing concentration of oxalic acid; continuously increased oxalic acid concentration
(> Lorl.25 mmol * L7") caused the decrease of Cd’* sorption capacity. Effects of different concentrations of oxalic acid on Cd**
sorption obviously varied with pH in the systems. When pH was lower (pH <6), oxalic acid promoted sorption of Cd**, whereas the
degrees of this promotion weakened with pH rise. At the pH > 7, oxalic acid restrained sorption of Cd**. The sorption of Cd** on
minerals was closely relative to the concentration of introducing oxalic acid. When small amount of oxalic acid was introduced, all
oxalic acid in solution was almost adsorbed by testing minerals, and a little of it remained. Then this caused that the complexing of
oxalic acid with Cd**, and competition between oxalic acid and Cd** on sites of mineral surfaces were declined. In addition, after
minerals adsorbed oxalic acid, the increment of negative charge on mineral surfaces occurred, which benefit electrostatic sorption of
Cd?*. If large amount of oxalic acid was added, oxalic acid remained much more in solution, and which was not beneficial to Cd**
sorption. Effect of interaction of oxalic acid and pH on Cd** sorption was dependent on: changes of properties on mineral surfaces,
speciation of heavy metal ions, complexing intensity between organic acids and heavy metals caused by variation of pH; sorption and
fixation of organic acids on minerals; competition of organic acids in aquatic phase. The dynamic changes of Cd** sorption at different
pH and oxalic acid concentration resulted from the comprehensive effects of several factors discussed above.
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Figure 1 Sorption isotherm of Cd on minerals
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Figure 2 Effect of oxalate on Cd adsorbed by minerals
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Figure 3 Relation between percentage of Cd adsorbed

on goethite and pH
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Figure 4 Relation between Percentage of Cd adsorbed
on bayerite and pH
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Figure 5 Relation between percentage of Cd adsorbed

on gibbsite and pH
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Figure 6 Relation between percentage of Cd adsorbed

on kaolinite and pH
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