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Water Distribution and Dewatering Performance of the Hydrothermal Conditioned
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Abstract: Water distribution within sludge is an effective means of characterizing its ability to dewater. The bound water content and water bond
strength in hydrothermal treated sludge were investigated based on differential scanning calorimetry (DSC), and sludges were dewatered by
expression tests. Hydrothermal treatment of sludge resulted in a decrease of bound water content from 3.6 g/g dry solid to lower than 1.0 g/g.
The lowest bound water content was 0.592 ¢/g at 170°C and 90 min. The results indicated that the hydrothermal treatment of the sludge
changed the bound water into free water which could be mostly removed during the mechanical dewatering performance, and improved the
dewaterability of sludge. The residual free water in the dewatered cake was basically keeping unchanged about 10% depending on the
dewatering operation system error. The thermodynamic interpretation showed that the water bond strength in the dewatered cake was at the same
level, and it was about 65 kJ/kg, which determined the dewatering process. There was a reduction of water content in dewatered cake from
80% to 50% with hydrothermal conditioning at 170°C. .
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Fig.2 Theoretical and experimental water content of dewatered cake
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Fig.3  Photographs of sludge solid/liquid phase
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Fig.6 Water and solid distribution of the dewatered cake
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