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Abstract: Hydroxyl-metal-clay complexes are ubiquitous in the nature and they have high adsorption capacity towards heavy metal cations and oxy-anions.

Therefore they can significantly influence the environmental transport and pollution control of the above contaminants. In this work hydroxyl-ferric—
Bentonite complex ( HyFe-Bent) was synthesized by modifying bentonite with FeCl; and Na, CO;. XRD characterization results showed that the basal
spacing of HyFe-Bent was larger than that of the original bentonite ( 1.81 nm vs 1.52 nm) . Pore structure analysis results showed that BET surface area
of HyFe-Bent was also about twice that of the original bentonite ( 108.4 m?g~' vs 52.2 m*g~') . The results of simultaneous adsorption experiments
indicated that cadmium cation ( Cd) and phosphate ( P) could be synergistically adsorbed on HyFe-Bent. On the other hand the results of sequential
adsorption experiments showed that the adsorption capacities of Cd and P could be significantly influenced by their adsorption orders. If P was adsorbed
before Cd both their adsorption capacities were comparable to those obtained from the simultaneous adsorption experiment. However if Cd was adsorbed
before P their adsorption capacities would decrease evidently. With increasing solution pH from 3 to 6 the adsorption capacity of Cd increased
accordingly while that of P decreased. We propose that apart from the ligand exchange and ion exchange adsorption mechanism Cd and P may form Fe—
P-Cd complex on the surface of HyFe-Bent which can significantly enhance the adsorption capacity of Cd and P on HyFe-Bent.
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Table 1 Langmuir model constants and correlation coefficients
Langmuir
a b R?
P p 9.31 1.07 0.9645
60 mg*L~' Cd +P p 9.66 1.01 0.9403
100 mgeL.~' Cd +P p 10.42  0.81 0.9413
Cd Cd 18.80 0.22 0.9659
60 mg*L"' P + Cd Cd 20.92 0.15 0.9489
100 mg*L.™' P + Cd Cd  22.08 0.23 0.9251
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Table 2 Effect of addition order of P and Cd on their adsorption capacity
4 . P pH on HyFe-Bent
cd Cd /(mgeg™') P /(mgeg™")
pH ' pH P — 9.26 +0.05"
Cd 14.80 +0.02* —
P Cd 8020.0 :
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( pH=3 ) | (, (,
Cd P 15.25 +0. 15 7.01 £0.09%
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Cd P pH 2.5 ~ : (p<0.01)
55 3.5-6.5 pH
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