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Synthesis and Phosphorus Adsorption of Coal-Fly-Ash Magnetic Adsorbents
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Abstract: Magnetic phosphorus adsorbent coal-fly-ash magnetic sphere@La,0; (CMS@La,0;) was synthesized by
a chemical precipitation method, using CMS as magnetic core. Structural and magnetic characterization shows
that Lanthanum oxide is uniformly coated on the surface of CMSs. The magnetism of the prepared CMS@La,05; is
measured as 20.35 emu- g™, which is strong enough for effective magnetic separation. The P adsorption performance
of the CMS@La,0; was investigated by the ammonium molybdate spectrophotometric method. It is found that the
P adsorption of CMS@La,0; is closely related to the adsorption time, pH value, and coexisting anions in the
wastewater. The highest P adsorption was measured as 19.50 mg-g™. CO;>~ and SO/ in the waste water could
sharply reduce the P adsorption even in a very low concentration by occupying the P-adsorption site on the La,0;
surface, while the existing of Cl™ ions has very little effect on the P adsorption. The P adsorption of CMS@La,0;
is well accordant with the pseudo-second order kinetics equation, indicating that it is dominated by the chemical
adsorption. The adsorption reaction could be explained by the “surface hydroxylation-ion exchange” model on the

La)O5 surface. The used CMS@La,0; adsorbent could be recycled for several times after appropriate treatment.

Keywords: magnetic adsorbent; coal-fly-ash magnetic sphere; lanthanum oxide; magnetic separation; P adsorption;

surface hydroxylation-ion exchange
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Table 1 Comparison of adsorption performance and Kinetics model of reported Lanthanide phosphorus adsorbents

Adsorbent

pH Adsorption capacity / (mg-g™) Kinetics model Reference
CMS@La,0; 3 19.50 Pseudo-second-order This work
La(OH)s-Fe;0, 7 52.70 — [9]
La,05-zeolite 3~7 17.20 Pseudo-second-order [13]
La(OH);-Fe;0,@Si0, 5~9 27.80 — [18]
La(lD-bentonite 6 14.00 — [26]
La(lD-CuFe,0, 5.5 32.59 Pseudo-second-order [27]
La-biochar 3 46.37 Pseudo-second-order [28]
LaFeO,-activated carbon fiber 4~8 14.50 — [29]
La(llD-clinoptilolite 5~6 14.60 — [30]
La(OH);-Fe;0,4 4~6 83.50 Pseudo-second-order [31]
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