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Table S1. XRF determination revealed the Surface chemical composites of BFS

with size of 1.0-2.0 mm (Atomic percentage).

Fe % Mn % Al % Si % K %
a 22.34 41.42 11.62 20.67 2.12
b 24.79 27.53 12.86 30.29 2.95
c 25.46 43.46 15.21 12.67 1.35
d 9.78 6.72 15.05 65.31 1.70
e 10.36 13.48 18.80 52.42 2.36
f 9.50 0.59 6.16 78.51 4.31

a.Magnetic BFS before adsorption; b. Magnetic BFS after adsorption; c. Magnetic BFS
after leaching; c. Non-magnetic BFS before adsorption; d. Non-magnetic BFS after

adsorption; e. Non-magnetic BFS after leaching.



Table S2. Binding energy and atomic composition of P in surface of BFS

B.E. (eV) Atomic composition (%)
Samples

HPOs> H:PO+ HPOs> H:PO«
BFS-3 133.3 134.17 0.38 0.19
BFS-4 133.58 134.45 0.44 0.22
BFS-5 132.87 133.74 0.20 0.10
BFS-6 133.29 134.16 0.07 0.04

*BFS1 were separated as the magnetic samples (BFS-1, 3, 5) and non-magnetic samples
(BFS-2, 4, 6), which were detected with the XPS as before P adsorption (BFS-1, 2) and
after P adsorption (BFS-3, 4), as well as the regenerated samples (BFS-5, 6).



Table S3. Results of the Thomas model at different influent P concentration

Co(mg L) K (L'mg?'-d?) qo (mg g™) R2
5 0.5011 0.0726 0.9657
10 0.2509 0.1461 0.9773
20 0.1249 0.2848 0.9841

* The adsorption column was filled with 1675g BFS1, fed with Co=5.0, 10.0 and 20 mg L1 P

solution and pH 7.0. The HRT was set as 2 hours, corresponded to filtration rate of 0.5m h-
1



Table S4. Results of the Thomas model at different influent pH

pH K (L'mg?'-d?) qo (mg g1) R?
4 0.1986 0.1350 0.9969
7 0.2509 0.1461 0.9773
9 0.2609 0.1402 0.9854

* The adsorption column was filled with 1675g BFS1, fed with C0=10.0 mg L-! P solution
and pH of 4.0, 7.0 and 9.0. The HRT was set as 2 hours, corresponded to filtration rate of
0.5m h'.



Table S5. Results of the Thomas model at different HRT

HRT (h) Km (L-mg"-d") q (mg g7 R?
2 0.2325 0.1528 0.9707
4 0.1322 0.1412 0.9576

* The adsorption column was filled with 1675g BFS1, fed with Co=10.0 mg L P solution
and pH 7.0. The filtration rate was set as 0.5 and 0.25 m h*!, corresponded to HRT about 2
and 4 hours.



Figure S1. SEM-EDS detection of non-magnetic BFS1 after phosphorus

adsorption.
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Figure S2. Species of orthophosphate varied with the pH
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