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Th(V), V(V), and Fe(III) biosorptionifrom /real wastewater of thorium chemical
precepitation process by Ca-pretréated*Cystoseria indica alga: breakthrough
curves modeling in a fixed bed column and biosorption mechanism study
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Abstract: In this researchsork, the ability of Cystoseria indica brown macro-alga from Phaophyta family and pre-
treated with calciumyfor Th(IV), V(V), and Fe(IlI) biosorption from real wastewater of thorium chemical precepitation
process was investigated-in a fixed bed column with 5.25 cm bed height and 1.5 cm diameter. The experimental results
showed that in Th(IV}), biosorption from two-component feed solutions of Th(IV) - V(V) and Th(IV) - Fe(IIl), the
competition between Th(IV) and V(V) ions is more significant than the competition between Th(IV) and Fe(III) ions.
Also, in the Th(IV) bigsorption from real wastewater, the biosorption capacity of Th(IV), V(V), and Fe(IIl) was obtained
as 104.60, 24.15, and"17.39 mg/g, respectively. It shows the affinity of Th(IV) ions to Ca-pretreated Cystoseria indica
algae is higher than that of Fe(Ill) and V(V) ions. The biosorption breakthrough curves were modeled using Bohart-
Adams, Thomas, Yoon-Nelson, Belter, modified dose-response, Gompertz, and modified Gompertz models. The results
showed that the modified Gompertz model better agrees with the experimental data. Also, the Fourier transform infrared
(FTIR) analysis and the measurement of calcium concentration in real wastewater showed that functional groups of
hydroxyl, amine, amide, methylene, carboxyl, and sulfate had the most participation in the ion exchange mechanism with
Th(IV), V(V) and Fe(III) ions.

Keywords: multi-component biosorption, Brown alga, Fixed-bed column, Breakthrough curve, Empirical model
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