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Study on the adsorption performance of Fe( Il )—doped hydroxyapatite for Pb( II ) in aqueous solution

LI Hui, JTANG Qun, JIANG Simeng, QU Jianhua, JJANG Zhao, ZHANG Ying’

(School of Resources and Environment, Northeast Agricultural University , Harbin 150030, China)

Abstract: To develop efficient, low—cost, and easy—to—obtain heavy metal adsorbents, Fe (NO;),/Ca(NO;)./KH,PO, solution was used to
prepare Fe ( Il )—doped hydroxyapatite (Fe—HAp) by hydration under alkaline conditions. Unmodified hydroxyapatite (HAp) was used as
the control material. Batch adsorption experiments and chemical characterization were performed to explore the adsorption performance and
adsorption mechanism of Fe—~HAp for Pb( Il ) in aqueous solution. Fe~HAp contained a large number of nano—scale particles uniformly
distributed on the surface with a large number of surface functional groups, and the specific surface area of Fe~HAp was 55.66 m*-¢™". The
maximum adsorption quantity (Q..) of Fe=HAp for Pb( Il ) was 224.44 mg-g™', 1.85 times higher than that of HAp, and Fe—-HAp was better
than the representative HAp adsorbents reported previously. The adsorption of Fe=HAp on Ph( I ) conformed to the pseudo—second—order
kinetic model and Langmuir adsorption isotherm model, and the adsorption of Pb( Il ) was a spontaneous endothermic process. The high—
efficiency adsorption performance of Fe~HAp for Pb ( Il ) in aqueous solution is mainly due to the combined effects of ion exchange,
electrostatic attraction, complexation, and precipitation. Fe~HAp has good reusability, with great potential for practical applications.

Keywords: Fe( II ) doped hydroxyapatite; Ph( Il ); adsorption; adsorption mechanism
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Figure 5 Adsorption thermodynamics of Pb( Il ) onto HAp
and Fe-HAp
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Figure 6 Morphology and EDS element analysis of HAp and Fe—~HAp before and after adsorption of Pb( Il ) (A-D);
Element mapping of Fe~HAp after adsorption of Ph( Il ) (E-T)
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