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Adsorption behaviors of multi-element heavy metal on white pottery clay
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Abstract: Batch experiments are conducted to study the adsorption process on white pottery clay for single (Pb, Cd, Cu), binary

(Pb-Cd, Pb-Cu, Cu-Cd) and ternary (Pb-Cd-Cu) solutions. In the single system, the kinetics and isothermal balance adsorption
characteristics of different metal ions are analyzed. The results show that each of the adsorption process is fast and can reach
balance in three hours. The kinetics adsorptions of Pb, Cu and Cd on white pottery clay are well described by the
pseudo-second order model. The Langmuir isotherm models can predict the isothermal adsorption process of three metal ions
well on white pottery clay. The order of the maximum adsorption capacity of ions is lead >> copper > cadmium. In the binary
system of Pb-Cu and Pb-Cd, Cu can significantly inhibit the adsorption of Pb on white pottery clay, and the adsorption capacity

decreases with the increase of the initial concentration of Cu. The effect of Cd is relatively small. For the binary metal solution

Cu-Cd , the adsorption of Cd is inhibited when the concentration of Cu is higher than a certain value, and no change occurs over

it

the certain value. In the ternary system, because of the superposition effect of competitive adsorption between ions, three kinds

Cd, and the change of Pb concentration has less effect on the adsorption amount of Cu and Cd

of metal adsorptions decline significantly. The adsorption quantity of Pb decreases with the increase of concentration of Cu and
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Fig. 1 SEM micrographs of white pottery clay
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Table 1 Kinetic parameters of three metal adsorptions on white

pottery clay for pseudo-second order model

F Geexp Gecal h ka 5

J& /(mgg") Amgg') Amgg' min’)/(g'mg ' -min’)

Pb 125.816 126.904 24.667 1.524% 10°  0.9995

Cu 37980 37.764 10.145 7.114X 107 0.9982

Cd 31400 31.094 11.947 12.357X 107 0.9990
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Fig. 2 Curves of test and predicted values of three metal kinetics
adsorption tests
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Table 2 Langmuir isothermal parameters of three metal adsorption

tests on white pottery clay

&R Olmgg")  b/(L'mg" R
Pb 155.039 0.067 0.9956
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Fig. 3 Curves of test and predicted values of three metal isotherms

adsorption tests
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Fig. 10 Curves of isothermal adsorption in ternary system
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Fig. 12 X-ray diffraction spectra of white pottery clay
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