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COMPREHENSIVE IMPACT ASSESSMENT ON CARBON NEUTRALIZATION OF
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Abstract; Under the background of China’ s carbon peak and carbon neutralization goals, there is a lack of quantitative
comprehensive impact assessment on process design in carbon-neutral planning of the wastewater treatment industry.
Therefore, based on the LCA framework, a comprehensive impact assessment model of carbon footprint, environment, and
economy of the whole life cycle (LCA-CEE) was established. And the model was used to analyse the effects of two different
sludge treatment processes in sewage treatment plants (A plant; sludge landfill; B plant: sludge-kitchen waste co-digestion) .
The comprehensive impact assessment and comparative analysis were conducted on energy consumption, material consumption
and pollution discharge in the construction, operation and demolition stages within 30 years. The results showed that the power
generation of cogeneration system in plant B reached 38.9 MW - h, realizing energy self-sufficiency and with a carbon
neutralization rate up to 133%. Compared with plant A, the economic benefit was 1.6 times higher and the environmental
impact was significantly reduced. The LCA-CEE model developed in this study evaluated the energy-saving and emission
reduction path from the whole process, providing theoretical support for carbon neutrality planning of the sewage treatment
industry.
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Table 1 Feeding substrate’s parameters for co-fermentation
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Figure 1 ~ System framework for LCA
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Figure 2 Process flow chart of scheme A and B of the sewage treatment plant
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Figure 3 Flow chart of LCA-CEE model of sewage treatment
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Table 2 Emission factors of greenhouse gas in LCA*!
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Table 5 Carbon footprint of sewage treatment stages
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Table 6 LCA characteristic analysis of the two sewage treatment plants

HREEPEAY W A Jr % B Ji %

EiE At MK B EBITHE RERBTE BT BB EITHE PrER b B
ADP kg Sb eq 4.01 E5 5.78 E4 3.41 E5 2.18 E3 1.94 E5 5.93 E4 -4.25 E4 2.18 E3
AP kg SO, eq 2.91 E5 3.81 k4 2.52E5 861 2.02 E4 3.91 E4 -1.97 E4 861
FAETP kg 1,4-DB eq 5.2 ES 1.39 E5 3.92E5  -9.72 E3 2.19 E5 1.42 E5 8.74 E4  -9.72 E3
MAETP kg 1,4-DB eq 2.61 E9 3.61 E8 2.25 E9 7.19 E6 5.28 E8 3.71 E8 1.51 E8 7.16 E6
TETP kg 1,4-DB eq 2.73 E5 7.02 E4 2.08E5 -5.19FE3 8.88 E3 7.18 E4 -5.77E4  -5.19 E3
PCO kg C,H, eq 1.09 E4 2.77 E3 8.54 E3 453 771 2.84 E3 -1.61 E3 -453
HTP kg 1,4-DB eq 3.81 E7 8.55 E6 3.08E7 -1.28E6  -4.25F6 8.76 E6 -1.17E7  -1.28 E6
GWP kg CO, eq 9. 62E7 1. 14E7 8.5E7 -2.27E5 3.56E7 1. 17E7 2.41E7 -2.27E5
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Figure 4 Normalized LCA comparative analysis of the two sewage

treatment plants
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Figure 5 Comparative analysis of normalized values in stages of

construction-operation-demolition for the two sewage treatment plants
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