DOI: 10.22059/ijswr.2018.247444.667810 _(\YSY-VYYS o) WAY il 3 cyate  0bouis FA 0,95 eyl ! S5 5 T oliiicns

Kinetic and Thermodynamic Studies of Cd and Pb Sorption using Diatomite from Aqueous Solutions
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ABSTRACT

In this study, kinetic and thermodynamic of Cd and Pb sorption from aqueous solutions were studied using
diatomite. Kinetic sorption of heavy metals was analyzed by pseudo-first-order, pseudo-second-order,
Elovich and power function equation in terms of their fitness. Freundlich, Langmuir, Temkin, Dubinin-
Radushkevich (D-R) isotherm models have also been used for fitness of adsorption data in different
temperatures (283, 293, 303 and 313 K). The results showed that the sorption of Cd and Pb by diatomite is
intensified by increasing contact time and temperature. Kinetic sorption of heavy metals data showed the best
fithess with the pseudo-second-order equation (R?=0.99) and a good fitness with Langmuir and D-R
equations. The thermodynamic parameters such as Gibb's Free Energey (AG), Enthalpy (AH) and Entropy
(AS) indicated that the adsorption of Cd and Pb ions were spontaneous and endothermic at 283-313 °K.
Regarding to the adsorption energy of D-R model, Cd adsorption by diatomite (E< 8 kJ mol™ ') is probably
followed by a physical process, but Pb adsorption by diatomite (E> 8 kJ mol™ ') is probably followed by a
chemical process Diatomite has a greater efficiency for removal of Pb (RE=99%) than that of Cd (RE=86%)
from aqueous solutions. Therefore, diatomite could be used as an efficient sorbent for the sorption of Pb and
Cd (1) from polluted water resources.

Key words: Heavy metals, Isothermal adsorption Equations, Pseudo-first/second order kinetic models,
Thermodynamic parameters
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1. Chemical precipitation
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1. X-ray diffraction (XRD)

2. X-ray fluorescence (XRF)

3. scanning electron microscopy (SEM)
4. Sears

5. NaNO3
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