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Development of hybrid cation exchanger loaded with hydroxyapatite
nanoparticles for removal of Rhodamine B dyes from synthetic wastewater
Mr. Chonlachat Ainwanna

Mrs. Sirinat Muenlao

ABSTRACT

This research investigates the development of a novel hybrid cation exchange material for
the effective removal of Rhodamine B.(Rh.B) dye from synthetic wastewater. The hybrid matérial is
formulated by impregnating hydroxyapatite (HAR) nanoparticles onto a cation exchd@nge resin. This
synergistic approach aims to leverage the combined properties of both thelcation exthange resin
and HAP nanoparticles to enhance the adsorption efficiency of Rh B dyes. The study systematically
compares the performance of two- distinct hybrid adsorbents, synthésized C100-HAP and C145-HAP
This study investigated the optimized.removal of Rhodamine B (Rh B) by examining various
equilibrium parameters, including the'adsorption capacity of materials, the effect of pH, adsorption
isotherms, kinetic adsorption, and/fegeneration efficiency. Furthermore, the point of zero charge
(pHpzc) was determined fer tnateriall characterization. Isotherm analysis revealed maximum Rh B
sorption capacities of 13.74:mg/g for C100-HAP and 19.72 mg/g for C145-HAP. The reusability of the
exhausted adsorbefits was also assessed through regeneration studies, 50% ethanol mixed with 1
M HCl and 50% ethanol. The result showed that the recovery of rhodamine B in 50% ethanol

mixedswith 1 M HCl was more than 50% ethanol.



