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Adsorption on goethite of individual component from a solution containing phosphate, sulfate, or copper ion
was investigated. Competitive adsorption in the binary and ternary solution systems composed of phosphate,
sulfate, and copper ions was also investigated. In competitive adsorption systems with phosphate and sulfate ions,

the presence of phosphate ion reduced the adsorption

of sulfate ion largely. On the other hand, the presence of

sulfate ion caused only a small decrease in phosphate adsorption. This result suggests that phosphate ion is a
stronger competitor for adsorption on goethite than sulfate ion, which is consistent with the higher affinity of

phosphate for the surface compared to sulfate ion.

Compared to the results from single-sorbate systems,

adsorption of copper ion in the binary system of sulfate ion and copper ion was found to be enhanced in the

presence of sulfate ion. Addition of sulfate ion to the

binary system of copper ion and phosphate ion resulted in

a small enhancement in copper sorption. This result implies that the presence of sulfate ion promotes adsorption
of the ternary complex FeOHCuSO,;. The adsorption isotherms could be well described by the Langmuir

adsorption equation.
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Fig. 1. Concentration profiles at initial concentration of
0.2 mM (phosphate and sulfate : pH 3, copper :
pH 6).
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Fig. 2. Comparison of the adsorbed amount of
individual ions in the single, binary, and
ternary solution systems (initial concentration
of ions : 0.2 mM, pH : 3.8).
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Table 1. Comparison of adsorption capacity for competitive and noncompetitive adsorption of phosphate, sulfate
and copper ion (initial concentration : 0.2 mM, pH : 3.8)

Noncompetitive
Ions

Competitive (mmol/g)

(mmol/g) Binary 1 Binary 2 Binary 3 Ternary
POs” 0.117 0.113 0.07 0.094
SOs” 0.046 0.008 0.006 0.001
Cu™ 0.006 0.011 0.001 0.024
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Fig. 3. Concentration profiles in the ternary solution
system (goethite : 1 g/#, pH : 3).
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Table 2. Parameters of Langmuir and Freundlich model in the ternary solution system

Ton Langmuir Freundiich
g max (mmol/g) b R? K 1/n R?
PO,* 0.247 6.845 0.920 0.251 0.361 0.883
SO~ 0.007 3.910 0.704 0.084 0.604 0514
cu® 0.130 1.265 0.976 0.009 0.170 0.505
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