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A comparison of phosphate adsorption capacity between different iron
hydroxides/oxides

XIE Jing-jing, QING Cheng-song, CHEN Tian-hu, GUO Yan and PAN Min
(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Iron hydroxides/oxides widely existent in soil can serve as important mineral resources. Goethite, hematite and amorphous
ferrihydrite generated in surface of the earth all assume nanometer particle size, have high specific surface area and perform specific
adsorption capacity for phosphate, thus being potential adsorbents for low concentration phosphate in water. The adsorption of
goethite, hematite and amorphous ferrihydrite for phosphate was studied through the isothermal adsorption experiment. The results
indicate that amorphous ferrihydrite performs the strongest adsorption capacity for phosphate (5.5 mg/g minerals), followed by
goethite, and hematite has the smallest adsorption capacity. Isothermal adsorption of phosphate on goethite, hematite and amorphous

ferrihydrite is in accordance with the Freundlich equation. The time-dependent phosphate adsorption data are consistent with the
Bangham equation.
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Field Emission Scanning Electron Microscope images of iron hydroxides oxides
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Fig. 2 Effect of temperature on adsorption of phosphate on

iron hydroxides oxides
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Fig. 3 Effect of pH value on adsorption of phosphate on iron
hydroxides oxides
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Table 1 Freundlich isothermal result of adsorption of phosphate on iron hydroxides oxides

R Kr L mg 1 n
0.9789 lgg.=0.71 1gC.—0.44 359.25 0.71
0.9818 lgg.=0.69 1lgC.—0.56 276.82 0.69
0.9929 lgq.=0.54 1gC.—0.06 877.61 0.54
0.9870 lgqg.=0.47 1gC.+0.36 2294.56 0.47
1 n 0.1~0.5 Zeng et al. 2004
2
1 4 4
1 xn 0.71 1 n 0.69
1 n 0.54 1 n 0.47 2.3
Smg L 200 mL lg

Ky
Ozacar 2003 1
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