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Table 1 Physical and chemical properties of filler

b v B (grem®)  fLEER/%  BBERE/(cms™) HERBB/(m>g")  AlER/% Fedit/% Catiit/%  Mgd/%

REE i 1.040 57.150 0.276 6.770 6.060 10.130 68.520 0.910
LEW R 0.549~0.580 50.00 0.076 64.300~504.300 0.16~1.72  0.36~7.16 " 0.67~8.24  0.27~8.96

1.2 LI FHERIERRNE
TEVEAT BN J1 22 5080 i, & FRHL 0.500 g HURET 150 mL T A, JA 50 mg L' A B R — & 40
(KH,PO,) I #i 50 mL, B T (25+1) °C . ¥ N 150 r-min ' (1H IR 9 fh @ 22 483% . 70 WA 0.17,
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Table 2  Fitting parameters of POZ‘ -P adsorption kinetics equation on the fillers

- WE—2R ) 177 i it & DAy iy T A E N I DAL i Elovich /5 F&
h a k, R a k, R a k, R a ko R
BEEE®E 2273 0012 0560 0599 0084  0.614 1.943 0.067 0652 1972 009 0.759

LRI 1.323 0.040 0.707 —0.251 0.104 0.792 0.740 0.070 4 0.685 0.783 0.888 0.846
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Fig. 3 Isothermal adsorption curves of PO}™-P by the fillers
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Table 3 Fitting parameters of PO}~-P isothermal adsorption equation by the fillers

Langmuir25 i % FH A5 Freundlich %4 i W& PR AL
R TR/
0. /(mg'g") K /(mgL") K. -On R nl(gL™) K/(mg-g") R

15 1.903 0.094 0.179 0.863 2.403 0.313 0.706

H= W 25 2.807 0.055 0.154 0.936 1.955 0:282 0.849
35 4.434 0.031 0.137 0.955 1.625 0.245 0.906

15 2.782 1.116 3.104 0.829 3.843 1.552 0.822

TREE 1 25 2.929 0.885 2.593 0.878 3.243 2.290 0..891
35 2.321 2.170 5.036 0.908 4.794 1.010 0.957
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3) 5 LA W ¢ o SEORE B R P, DATRBBE U O SEORE A9 7 20 N TR M B 25 T oK P i

RO TS, 7E HRT iy 24 h i, TR BE -+ 75 30 b R A= 9 5 9 b X PO -P 1Y 25 B3 3R 0 3l 3B B T 94.86%

#1 86.37%.
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Comparation of phosphorus removal effect of biochar and concrete slag in
constructed wetland
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Abstract In order to find the phosphorus removal filler suitable for constructed wetlands in the Northwest
rural areas, in combination with the temperature characteristics in the northwest China, the phosphorus removal
effects of concrete slag and biochar were compared in this study. Based on isothermal adsorption and kinetic
adsorption experiments, two static subsurface flow constructed ‘wetlands were constructed. Through the
simulation operation, the phosphorus (PO; -P) removal effects and stability from domestic sewage by these two
fillers were tested and verified by comparison. The results showed that compared with biochar, the concrete slag
performed better on PO, -P adsorption with the fastest adsorption rate and the largest adsorption amount of
2.206 mg-g'. The PO, -P adsorption by concrete slag contained both single-layer and multi-layer adsorption,
indicating a non-uniform adsorption process, while the PO, =P adsorption by biochar mostly belonged to single-
layer adsorption. At the average concentration of influent PO, -P with 4.6 mg-L™", the PO; -P removal rates of
concrete slag wetlands and biochar wetlands reached 94.86% and 86.37%, respectively when the hydraulic
retention time (HRT) reached 24 h. By the comprehensive comparison, it is feasible to use the concrete slag as
the filler for phosphorus removal by the subsurface flow constructed wetland in the northwest. The above
research can provide reference for phosphorus removal material selection in constructed wetland.

Keywords Northwestern region; phosphorus removal; constructed wetlands
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