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Table 1  Analysis of proximate, element and low calorific value of sludge, coal and mixed samples as received basis
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Fig. 1 Process flow chart of sludge energy utilization cogeneration project
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Fig. 3 Mass and heat balance diagram of sludge dryer
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Analysis on carbon emissions of sludge drying and incineration treatment
based on fossil carbon
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Abstract CO, from sludge incineration is commonly considered biogenic and thus excluded from the carbon
emission accounting list. However, the widespread use of petroleum processing chemicals would lead to an
upward trend in sludge’s fossil carbon mass proportion. To adjust for the current circumstances, the radiocarbon
dating technique was employed to quantify the mass fraction of fossil carbon-in sludge. Based on the operation
data of a 2500 t-d”' sludge energy utilization cogeneration project in Zhejiang Province, carbon emissions and
compensation accounting methods were built using 1 t dry base sludge (DS) as the accounting object. The
carbon emission factor of the sludge drying incineration - comprehensive utilization of ash and slag path was
calculated and compared with the theoretical carbon emission level of the deep dewatering - emergency landfill
path. The results revealed that the mass proportion of fossil carbon in'sludge organic carbon was 64.94%,
indicating that the carbon was not entirely biogenic.-As a result, the direct carbon emissions integrated into the
carbon emission inventory when incinerating sludge would-increase, simultaneously improving the data’s
accuracy and dependability. The carbon emission (in terms of CO,-equivalent) of 1 t dry base sludge in the path
of drying incineration - comprehensive utilization of ash and slag was 0.32 t, about 1/6 of that in the route of
deep dehydration - emergency landfill, which had better emission reduction potential. This research could serve
as a reference for sludge low-carbonization treatment and disposal.

Keywords sludge treatment; drying; incineration; landfill; fossil carbon; carbon emissions
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