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The Phase Change of Limonite into Zero Valent Iron by Nano-Structuring and

Its Performance on Removal of Phosphate
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Laboratory for Nanomineralogy & Environmental Material, School of Resources & Environmental

Engineering , Hefei University of Technology, Hefei 230009, China

Abstract: XRD, XRF, TG/DTG and FESEM were utilized to study characteristics of the mineral phase and morphology of
limonite from the Tongling area. Zero valent iron( ZVI) was prepared by thermally treating limonite in hydrogen and is then
used to study the performance on removal of phosphate from aqueous solution in this paper. The result shows that the Ton-
gling limonite was mainly composed of goethite( over 90% ) and quartz. The goethite occurs as nano-sized acicular and flaky
crystals in bamboo shoot and ball shaped aggregates. Thermal treatment of goethite resulted in its nano-structuring and the
formation of zero valent iron with properties of porous structure and large specific surface area in the goethite. The zero
valent iron was utilized as filter to remove phosphate from phosphate-bearing water(5 mg/L) and is able to be run for over
one year, with the removal efficiency of over 99%. The P concentration of treated waste water is lower than 0.5 mg/L
which can satisfy the national discharge standard of pollutants for municipal waste water treatment plant. This will favor the
application of the limonite in field of environment protection, especially as a new material for treating P-containing sewage.
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Fig.1 Schematic system of the adsorption of phosphate

by thermally treated limonite
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Fig.2 XRD patterns of limonite and thermally treated

limonites at various temperatures
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Table 1 Specific surface area and pore size

of limonite thermally treated at various temperatures
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