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Abstract: This study aimed to better understand the effects of an iron—based biochar sponge and submerged plant synergism purification
system on nitrogen and phosphorus removal from farmland drainage. The effects of different purification systems on total phosphorus, total

nitrogen, and ammonia nitrogen levels in farmland drainage were studied using three submerged plants, Vallisneria natans, Elodea spp.,
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Ceratophyllum demersum, and an iron—based biochar sponge. The results showed that the three submerged plants could grow and develop

well in farmland drainage with high nitrogen and phosphorus concentrations, and the plant height and biomass increased significantly. In

the single submerged plant purification system, Ceratophyllum demersum had the highest total phosphorus removal efficiency, reaching

29.85%; Vallisneria natans had the highest total nitrogen removal efficiency, reaching 35.03%; and Ceratophyllum demersum had the

highest ammonia nitrogen removal efficiency, reaching 83.09%. The highest total phosphorus and ammonia nitrogen removal efficiencies

were observed in the iron—based biochar and Ceratophyllum demersum synergistic purification system, reaching 56.00% and 91.86%,

respectively. The total nitrogen removal efficiency in the iron—based biochar and Vallisneria natans synergistic purification system was the

highest, reaching 54.05%. The results show that the removal of nitrogen and phosphorus in the synergistic purification system of an iron—

based biochar sponge and submerged plant is better than that of a single submerged plant purification system.

Keywords :iron—based biochar sponge; submerged plant; nitrogen and phosphorus removal
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FeB-PVF 7.33£0.12  68.30+0.76 7.75+0.18 16.62 32.80+0.26 0.42+0.05 179.00+1.21

PVF 6.35+0.09  63.04+0.59 7.66+0.21 22.95 38.40+0.20 0.35+0.02 219.00+1.43
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Figure 10 Removal effects of total phosphorus in farmland

effluent by different purification systems
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Table 2 Nitrogen and phosphorus removal rates of different purification systems (% )

ik RSt Purification system S22 B TP removal rate

SV 2B TN removal rate FR Z B NHi-N removal rate

FeB+PVF 7.14g
L 17.50f
PR 25.25¢
E:b 29.85d
FeB+PVF 575 % 38.35¢
FeB+PVF 5 SR 48.99h
FeB+PVF 5 4 f i 56.00a

5.02¢ 27.56g
35.03d 77.20e
29.96¢ 72.91f
26.95f 83.09¢
54.05a 85.48h
45.96b 79.06d
45.23¢ 91.86a

0 A /NG PREIOR AR R R L2 ] 28 57 B35 (P<0.05)

Note : Different lowercase letters indicate significant differences among different purification systems (P<0.05).
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