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Trace Amounts of Phosphorus Removal Based on the in-suit Oxidation Pmducts

of Iron or Manganese in a Biofilter p
CAI Yan-an, BI Xue-jun, ZHANG Jia-ning, DONG Yang, LIU Wen- Zhe L N s

o

(School of Environmental and Municipal Engineering angdao University of Technolo 2y, ngdho 266033, Chlna)

Abstract: In order to’ renjove trace amounts of phosphorus Arom yater bodies, a lah- scalé biofilter Was onstructed to 1nvest1g‘ate the
capagily of in situ oxidation products of iron or angafiesé fgt phosphorus adsorptlon ASEM, EDS, BET, and zeta technologles were.-
employed to reveal the adsorption mechamsmb The 1:6"’. sults’ ‘indicated that phosphorus could be Ien'llbved by the oxide products- generated s
-1

and 77. 98 /ugemg

7! . respectively, as shown by the hnedr
analysis” demonstrated that the BET spe_t;lflc

fromthe liron or# m&nganese removal proeess at 106 2% g mg
relationships bétiveen p_hosphorus removal |and Lhe two oxides. SEM, EDS, and B.
surface areas for the 1r0n and manganese- I‘IC}'\ 0x1des Wete 96 m’> g™ and 67 m ‘g sarespectively | with the former accumulated
between the pore spdees of the filtering sand and edslly washed out of the layer by bac kwashmg, whereasithe latter coated the surface of
the flltermg sandg Thus, 'backwashing was favorable for phespﬁorué" adsorption in the iron oxidation process to avoid overaccumulation.

Moreover , fthe zero point of charge of the two oxides incieR ele(tro%tatlc attraction may have occurred between iron-rich oxide and
phosphoras ; however, inner-sphere complex reactions obviously occurred for the two oxides because the zero point of charge after
phosphotus adsorption decreased to a lower level. In addition, other anions were negatively complexed with the phosphorus on the
surface of the oxides, it demonstrated that phosphorus adsorption on the surface of the two oxides seemed to be a specific adsorption.

Key words: biofilter; iron and manganese; phosphorus adsorption; surface coordination; drinking water; pH
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Fig. 1 Schematic diagram of the lab-scale biofilter used in this study
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