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Development of Anion Exchanger Supported by Metal Oxides for Acid Blue 80
Removal from Synthetic Wastewater
By Chisanupong Wichianchai
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ABSTRACT

This study developed an anion exchange material (A520E), impregnated with metal
oxide nanoparticles, and removed Acid Blue 80 (AB80) dye from aqueous solutions. In the
synthesis, we investigated and optimized supporting materials, various metal oxide types, and
preparation solvents to achieve maximum AB80 dye removal capacity. To reduce the charge
repulsion force between cationic salts, including Fe**, Mn?*, Zn*, Fe**/Mn**, Fe**/Zn*, and
Zn**/Mn* ions and fixed-positively charged quaternary ammonium (R,N*) functional groups of
the anion exchange support, a mixed solution of (1) RO: Eth (1:1) and (2) HCl: Eth (1:1) was
employed as the solvent for the metal salts during preparation. Equilibrium batch adsorption
tests demonstrated that A520E-Mn (RO: Eth) and A520E-Zn/Mn (HCL: Eth) exhibited AB80 dye
removal capacities of 13.55 meg/¢ and 13.17 mg/g, respectively. Further characterization
included evaluating the point of zero charge (pHpzc), the effect of pH, sorption isotherms,
kinetic models, and regeneration studies. The maximum adsorption (g.,) capacities for AB80
were observed to be 238.10 mg/g for A520E-Mn (RO/Eth) and 121.95 me/g for A520E-Zn/Mn
at a controlled pH of 7.0+ 0.1. Kinetic analysis revealed that the adsorption process is best
described by ' pseudo-second-order kinetics. The exhausted A520E-Mn (RO: Eth) and
A520E-Zn/Mn  (HCL: " Eth) materials demonstrated excellent reusability, maintaining their
adsorption capacity over two cycles of exhaustion and regeneration using a mixed solution of

5% NaOH and 47.5% ethanol.



