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Light Pretreatment Enhancing the Efficiency of High-pressure Mechanical
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Abstract:  The rapid growth of municipal sludge has posed tremendous challenges to sludge
treatment, and mechanical dewatering alone cannot achieve deep dewatering. To address this issue, this
study proposed subjecting the sludge to light pretreatment prior to mechanical dewatering, and analyzed
the synergistic effect of combining light pretreatment with high-pressure mechanical dewatering. The
results showed that light pretreatment could reduce the organic matter content in sludge, improve its
dewaterability, and enhance the filtrate flow rate during the mechanical dewatering stage. Compared with
sludge that had not undergone light pretreatment, when the light intensity during the pretreatment stage
was set at 750 W/m?, the moisture content of the sludge decreased by 6.22 percentage points. When the
light intensity exceeded 750 W/m?, the change in sludge moisture content tended to level off as the light
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intensity increased. Furthermore, analysis of the surface elements of the sludge revealed that the

abundant carbon element in the sludge provided excellent light absorption efficiency for the light

pretreatment process.
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Fig.1 Schematic diagram of experimental setup
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Fig.2 Variation of outdoor light intensity
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Fig.3 Relationship between light exposure time of sludge

pretreatment and moisture content after mechanical

dewatering
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Fig.4 Relationship between pretreatment with different

light intensities and moisture content after mechanical

dewatering
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Fig.5 Relationship between energy density and sludge
moisture content as well as energy consumption
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Fig.6 Relationship between dewatering time and filtrate

flow rate of raw sludge versus sludge after light treatment
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Fig.7 SEM and marginalized images of sludge
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