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Abstract: At present, excess sludge treatment/disposal has become a tougher problem than
wastewater treatment in China. Although discarding ( landfilling, agricultural use, etc. ) could save
time, labor and money, this low-end route had approached to the dead end, due to limited space for
landfilling and hindered agricultural use as well as secondary pollution, which was also the reality of the
developed countries. Incineration was dominant in high-end sludge handling routes, but most of Chinese
experts/managers thought that incineration was too expensive in investment and operation to afford to
burn. In order to solve this problem, direct incineration after sludge dewatering/drying was taken as the
recommended treatment/disposal scheme. The energy balance, investment and operation costs were
evaluated for the proposed process, and compared with the conventional sludge handling processes and

even advanced processes with hydrolysis incorporated. The calculated results revealed that the energy
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deficit and the costs in investment and operation for the proposed process were lowest compared with the

conventional and advanced processes, respectively at 109 kW - h/tDS, 3. 74 million yuan/tDS and 2 663

yuan/tDS, which could reduce the energy deficit by 66.4% and 65.2% , the investment cost by 36. 4%

and 39.2% , and the operation cost by 1.5% and 12. 1% , respectively. If waste heat contained from

wastewater might be used in drying sludge, the sustainability of the proposed process would greatly be

improved, not only to realize the carbon-neutral operation of WWTPs but also to supply power outside.

An additional benefit could be efficiently recover phosphorus from ashes after incineration.
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Fig. 1 Proposed sludge-handling process for incineration
after drying
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Fig.2  Relationship between the dried moisture content and the
organic content for self-supporting incineration
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Fig.3 Energy balance of the proposed sludge-handling

disposing process route for direct drying and incineration
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Fig.4  Energy balance of the conventional sludge-handling

process (anaerobic digestion + incineration)
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Fig.5 Energy balance of sludge-handling process incorporated
with thermal hydrolysis
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Fig.6 Comparisons of energy deficits and costs for three
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