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Experimental Evaluation of Particulate-matter Filtration Performance
of a Bottom Ash-Silica Sand Mixture
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Abstract

Permeable pavement technology allows the penetration of rainfall into the roadbed, thereby reducing surface runoff
and enhancing water quality. The water quality can be improved by adding a filter layer to the permeable pavement.
This study analyzes the permeability performance and particulate-matter removal efficiency of a bottom ash-silica sand
filter. The performances of five filters with bottom ash and silica sand as the basic materials were evaluated on particulate
matter sized 60 um or smaller. The pure silica sand sample and pure bottom ash sample delivered an average removal
efficiency of around 70%. The removal efficiency of the mixed sample was approximately 90%, exceeding the recommended
reduction rate (80%) at non-point pollution reduction facilities. In future work, the filter performance should be further

verified on permeable pavement.
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Fig. 1. Bottom ash, silica sand, and bottom ash—silica sand mixture
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Fig. 2. Particle size distribution curve of bottom ash and silica
sand
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Table 1. Bottom ash—sand filter specimens with the same compaction
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) Mixture proportion (%)
Specimen No. "
Bottom ash Silica sand
S00 0 100
S50 50 50
S100 100 0

Table 2. Bottom ash—sand filter specimens with the same unit weight

(12.7 kN/m®)
) Mixture proportion (%)
Specimen No. "
Bottom ash Silica sand
S30 30 70
S50 50 50
S70 70 30
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