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Abstract: The grit removal processes of six facilities were systematically analyzed to address the
issue of low grit removal efficiency in wastewater treatment plants within the Pearl River Delta region. The
weighted average grit removal efficiency of the traditional grit removal process ranged from 39.42% to
88.55%, with limited effectiveness in removing fine grit (particle size <212 pwm). Specifically, the removal

efficiency for grit sized (75,106] pm ranged from 13.78% to 76.14%, while that for grit sized (106,212]
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pm ranged from 20.70% to 87.81%. Retention time and air—to—water ratio were critical factors
influencing grit removal efficiency. Extending the retention time could enhance the removal efficiency of
grit with a particle size greater than 380 wm to between 96.35% and 99.16%. Furthermore, when the air—
to—water ratio increased to the range of 0.10-0.18 (exceeded 0.25 in certain facilities), the removal
efficiency for grit sized (106,212] wm could reach 32.27%-37.35%. To address the issue of low removal
efficiency for fine grit, a novel multi-layer hydro-cyclone grit removal process was proposed. By increasing
the number of cyclone stages and optimizing the hydraulic flow path, the system achieved enhanced

removal performance across the entire particle size range, demonstrating a significant improvement
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compared to conventional methods.
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Fig.1 Schematic diagram of grit removal unit in multi-

layer hydro-cyclone grit removal system
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