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Table 1 Background value content of organicand inorganic phosphorus for mixed media of sandy soil+fly ash

P LOP/ MLOP/ MROP/ HROP/ Ads-P/ Al-P/ Fe-P/ Obs-P/ Ca-P/
(mgkg) (mgkg!) . (mgkg!) (mgkg') (mgkg') (mgkg') (mgkg') (mgkg') (mgkg')
i 0.001200  0.083200 ~ 0.007800  0.013800  0.003050 0.003540 0.002560 0.000912 0.013 110

WL 2%BHEK  0.002800 0,090 600 0.008 000 0.015200  0.003 130  0.005890 0.003900 0.000958 0.013 280
W +4% K 0.004 600 0.097 800 0.008 000 0.016 800  0.003210 0.008 230 0.005240 0.001 000 0.013 450
WL+6%WHHEIR  0.006 400 0.105 200 0.008 000 0.018400  0.003280 0.010580 0.006580 0.001050 0.013 620
W +8% MK 0.008200.  0.112 400 0.008 200 0.019800  0.003360 0.012920 0.007920 0.001 100  0.013 800
WL+10%BK 0010000  0.119.800 0.008 200 0.021400  0.003440 0.015270 0.009260 0.001 140 0.013 970
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Fig. 1 Experimental diagram of bioretention
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Fig. 2 Removal rate after multiple rainfall with different additives
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Fig. 3 Variation of inorganic phosphorus for different media additives
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Fig. 4° Variation of organic phosphorus for different media additives
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Fig. 8 Column experiments of different media with different depths of effluent concentration and removal rate
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Fig. 10 Variation of inorganic phosphorus for different media additives
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Fig. 11 Column experiments with different additives of organic phosphorus change amount
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Transport and transformation of phosphorus contaminants in plant retention
systems
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Abstract Plant detention systems as a low impact development (LID) stormwater management measure can
effectively remove various pollutants from stormwater runoff. In order to investigate the transport mechanism of
phosphorus pollutants in the media especially the transport of phosphorus forms in the media. The effect of
phosphorus removal by applying different additives to the fill layer soil media and the mechanism of phosphorus
transformation in each form in the media were investigated. The results showed that when the soil media
additives were glucose and starch, the mixed media with the addition of starch had a higher removal rate of
phosphorus than the soil media, and there was no significant effect on the change of stable organic phosphorus
as well as medium stable organic phosphorus content in the media, but there was a certain increase of iron
phosphorus in the media. Compared with the soil media, the mixed media of soil and fly ash showed
significantly higher removal of phosphorus, and the increase of water-soluble phosphorus, calcium phosphorus,
and aluminum phosphorus in the mixed media was significantly greater. The experimental results of changing
the pH of artificial simulated rainwater showed that the increase of water-soluble phosphorus in inorganic
phosphorus in the media was significant when the pH of simulated rainwater was in the range of 7-12 in the
surface layer of soil media with high oxygen content, however, the increase of water-soluble phosphorus in
inorganic phosphorus in the media was weak when the pH was less than 7. The column experiments showed that
starting at a.depth of 40 cm in the plant retention system, the tendency to reduce the effluent concentration of
stormwater runoff became slower with increasing depth. The mean values of phosphorus removal rates for each
of these experiment tal column groups in descending order were fly ash+sandy soil > sandy soil > starch+sandy
soil. The aluminum phosphorus and moderately reactive organic phosphorus in the media of all three groups of
experimental columns decreased with increasing depth. The modification research results can provide some
reliable data for the migration transformation of phosphorus pollutants in plant retention system.

Keywords plant retention system; pH; soil media additives; organic phosphorus; inorganic phosphorus
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