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Comparison of Carbon Emissions in<Different Treatment and. Dlsposal Process ROlltes

of Municipal Sludge ' ‘ « ~F
11 Zhe-kun, ZHANG Licgiu 1, DU Zi-wen, FENG i, LIU Yon%-ze o Y. 0V :
(College of Emlronme.ntal Spence and Engineering, Beijing; Fonestym\ e]_'s-rfv, Beijing 100083, China) < " /) ,,--"'"‘

Abstl‘act Wlth the. 12tr0du(tlon of the goal of carbon neufrality;” thé effi menl resource recycling of mumupal sludge has been| given increasing atfention. In. order W
scientifi¢ally evaluaté.the Toutes of sludge treatment arid dlsposdl' from the perspectlve of carhon emissionsy four,&pmdl routesare chdsen for accounting the*catbon emissions
per ton or dry sludge (DS)."Based on the Intergovernmental Patiel on Climate Change (IPCC) , combined with Chinese sludge characteristics, carbon emissions werg{divided
info three types; the' ditect/missions, indirect emissions, ahd darbon offsefs, and acgounting boundaries wegg nitiated at sludge thickening and ended at products or energies.
The reﬁlhs showed that the fotal caiboh emission of R4 ( grafity thic ‘kening|+ therral shydrolysis + anaerobic digestion + plate and frame filter pressing + transportation + land
uullzauon) wag:99. 41'1<g -t7" (calculated as CO,/DS, same below) , whlch was. “the route with lowest carbon emissions. If the fugitive emission of CH, from anaerobic
digestion was/avoided, thetoute (R4) could achieve carbon neutrality at “this stage. Process units with larger carbon emissions should focus on optimization to reduce the
carbon emissions, such as through thermal drying (1049.24 kg+t™"), deep dewatering (960.99 kg+t™"), sanitary landfill (786.24 kg+t™"), incineration (635.52
kg+t "), aerobic composting (614. 17 kg+t '), and thermal hydrolysis (544.67 kg+t ™" ). The main carhon offsets were the incineration power generation ( - 1 440. 29
ke+t™"), CH, collection of anaerobic digestion ( - 435.06 kg+t "), land utilization ( -415.83 kg+t "), and building materials utilization ( - 169.75 kg+t™"). In
summary, “anaerobic digestion and land utilization” has a great potential for carbon offsets, which should be advocated for as the widely used treatment.

Key words: municipal sludge; sludge treatment and disposal; greenhouse gases; carbon emissions accounting; carbon offsets; carbon neutrality
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Table 1 Global warming potential (GWP) of greenhouse gases
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Table 2 Indirect carbon emission factors
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Fig. 4 Carbon emissions of R3 route
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Fig. 6 Carbon emission composition of main

carbon emission process unit
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