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Optimization of Bioretention Facility Filler Based on Runoff Pollution Control
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Abstract; A systematic study was carried out on the optimization of the composition of artificial
filler layers under the soil layer of bioretention facilities in order to achieve effective control of runoff
pollution. The adsorption properties of nine groups of fillers to nutrients of nitrogen and phosphorus under
static conditions were investigated. Vermiculite and zeolite had good ammonia nitrogen adsorption
performance with adsorption capacity of 3.7 mg/g and 3.2 mg/g, respectively, and the smaller the
particle size, the better the adsorption performance. Vermiculite and medical stone had good effect on
phosphate removal, and the removal amount of phosphate was 0. 13 mg/g and 0. 1 mg/g, respectively.
Thus, zeolite(1 =3 mm) , vermiculite (1 =3 mm) and medical stone (2 =3 mm) with good purification
effect of pollutants were selected as the functional fillers. The dynamic hydraulic cycle test showed that
the same volume of vermiculite and zeolite had similar adsorption effect on ammonia nitrogen. When the

hydraulic retention time ( HRT) was 60 min, the removal rate of ammonia nitrogen by vermiculite and
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zeolite was close to 100% , and that by medical stone was 93% . The order of phosphate adsorption
performance was vermiculite, medical stone and zeolite. When HRT was 60 min, the phosphate removal
rates were 78.8% , 53% , and 19.7% , respectively. The combined system with the mixture volume ratio
sand =3 : 7 : 1

nitrogen, phosphate and COD, and underlying 5 ¢m sand layer was beneficial to reduce the turbidity

of zeolite : vermiculite : medical stone : : 6 had the best removal effect on ammonia

caused by effluent particles. When the optimal filler volume ratio was adopted and the thickness of the

filler layer was between 30 cm and 50 ¢m, the comprehensive removal effect of nitrogen, phosphorus and

%14

COD was the best.
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Fig. 1 Adsorption kinetic curves of ammonia nitrogen by

different fillers
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Fig.2  Adsorption isotherms of ammonia nitrogen by

vermiculite, zeolite and medical stone
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Fig.3 Removal efficiency of phosphates by different fillers
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filler proportion
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Fig. 6 Comparison of pollutant removal between mixed

river sand and underlying sand layer
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