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Fig. 2 Effects of ceramsite dosage and initial pH on phosphate removal
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Table 1 Fitting results of adsorption isotherm model of
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Table 2 The phosphate adsorption performance of different substrates
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Fig. 5 SEM images (a, b) and the distribution of main elements on the surface of ceramsite
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Fig. 6 N,-adsorption-desorption curve and the pore size distribution of ceramsite
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Fig. 8 XPS spectra of the elements on the surface of ceramsite
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Table 3 Composition of the elements on the surface of ceramsite before and after the reaction %

FE C 0 Si Ca Fe Al P
UL i) 65.42 21.17 6.67 2.17 1.64 2.93 /
KPS 52.57 27.68 7.58 3.28 1.84 6.21 0.83
W B i 1\/?20511{ 3\6/.4% W i 19465 eV T11.06 €V
530.20 eV
M—O023.6%
M

WHIP  532.42 eV
M-—OH 58.0%

530.98 eV

545 540 535 530 525 744 737 730 723 716 709 702
ZifaeleV ZEORe/eV
(a) Ols (b) Fe2p

9 RH&RIEIE Ols 0 Fe2p BY XPS i/

Fig. 9 XPS spectra of Ols and Fe2p before and after the adsorption reaction
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and its performance on phosphate removal from water
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Abstract  The ecological ceramsite based on iron-manganese sludge was successfully prepared using the
sludge from the filter for removing Fe and Mn, kaolin, biomass, and calcium oxide etc.. Its structural
characteristics and performance on phosphorus adsorption from water were investigated. The results show that
the ceramsite prepared with a 30% addition of iron-manganese sludge at sintering temperature of 900 °C had the
best performance. When the initial concentration was 3.0 mg-L™" and the dosage of ceramsite was 7.45 g-L', the
removal rate of phosphorus could reach 96.79%. The results of adsorption kinetics indicate that the removal
process of phosphorus from water by the ceramsite fitted with the pseudo-second-order model; the simulation of
the intra particle diffusion model shows that the adsorption rate of phosphorus was depended on both surface
and intra particle diffusion; the ‘adsorption isotherm experiments show that Freundlich model could better
describe the adsorption process of phosphorus. FTIR, XPS and other characterizations suggest that the surface
hydroxyl groups of the ceramsite based on iron-manganese sludge mainly contributed to effective phosphate
adsorption from water.
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