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Experimental study on photocatalytic water-circulating synergistic purification of nitrogen,
phosphorus and imidacloprid in receding water of farmland
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Abstract: To investigate the synergistic purification of photocatalysis and water recycling for nitrogen, phosphorus and imidacloprid
pollution, three groups of ecological floating bed systems including the blank control, water circulation and photocatalytic water
circulation, and six treatment groups were designed for the purification of two kinds of simulated water ( nitrogen-phosphorus ( NP)
receding water and NP-imidacloprid complex polluted receding water). The experimental results showed that the water circulation
enhanced the removal of nitrogen, and the removal rates of ammonia and nitrate nitrogen in the water of the water recirculating floating
bed for the receding water purification of nitrogen and phosphorus increased by 5.5% and 27. 1% , respectively, compared with the
blank control floating bed after 7 d. The addition of photocatalytic purification technology could accelerate the nitrification of ammonia
and nitrate nitrogen, and the removal rates of ammonia and nitrate nitrogen in the water of the water recirculating floating bed for the
purification of nitrogen and phosphorus retreat water increased by 26.2% and 20.3% , respectively, compared with the blank control
floating bed. Imidacloprid affected the purification efficiency of nitrogen and phosphorus in a water circulating floating bed. The TiO,
composite photocatalytic ceramic pellets had a good oxidative degradation effect on imidacloprid and a significant purification effect on
the compound pollution of nitrogen, phosphorus and imidacloprid. The photocatalytic water recirculation floating bed purified 58.2% of
imidacloprid in the compound polluted return water, and the removal rates of ammonia nitrogen, nitrate nitrogen and phosphate in the
water body were increased by 72.4% , 15.0% and 14. 8% respectively compared to the water recirculation floating bed without the
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addition of imidacloprid.
Key words: farmland receding water; nitrogen and phosphorus; imidacloprid; ecological floating beds; photocatalysis
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R1 BABAHKTENMRERE

Table 1 Mass concentration of pollutants in the influent water of each treatment group

AbEELH TR HA/ (mg/L) fifi &/ (mg/L) S/ (mg/L) A R/ (g/L)
A 25 PR BRVE IR 12.11+0.34 8.06+0.49 2.040.12
B IRAGFRVE IR 11.85+0.59 8.39+0.29 2.07+0. 10
C A A ARG IR IR 12.39+0. 54 8.35+0.24 1.96+0. 14
D 75 N IR PR IR 12.42+0.31 8.12+0.34 2.11+0.19 35.94+1.93
E IKHGIR IR R 12.2920. 66 7.95+0.71 1.97+0.21 34.87+1.66
F ARG IR T IR 11.58+0.28 8.19=0.36 2.0720.13 36.15+1.64
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Fig.2 Changes of nitrogen mass concentration and removal rate from water bodies
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Fig.3 Changes of phosphate mass concentration and removal rate from water bodies
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Fig.4 Effect of imidacloprid on nitrogen removal from water bodies
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Fig.5 Effect of imidacloprid on phosphorus removal from water bodies
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Fig.6 Effect of photocatalytic water recycling on the removal of imidacloprid from water bodies
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Fig.7 Effect of photocatalytic water recycling on the removal of nitrogen and phosphorus from water bodies
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