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Table 1 Optimization scenario setting of spent lead-acid battery recycling
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Fig.5 Material flow of spent lead-acid battery recycling system
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Fig. 8 Material flow in the optimized scenario of centralized collection
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Fig. 9 Material flow in the optimized scenario of trans-regional transport
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Fig. 10 Carbon emission of spent lead-acid battery under
different scenarios
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Avoided carbon emissions at the stage of regeneration

Fig. 11 Carbon emissions at different stages of regeneration  Fig. 12
and disposal under different scenarios

and disposal under different scenarios
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Material flow and carbon reduction benefit of spent lead-acid batteries under
centralized collection and trans-regional transport system: Take Guizhou
Province as an example
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Abstract The centralized collection and cross-regional transport system establishes the implementation path of
the extended producer responsibility system (EPR) of lead-acid battery in China. Under the framework of
hazardous waste management, centralized collection and cross-regional transfer have changed the material flow
of spent lead-acid batteries, and the related changes in resource and environmental effects have also become an
important research topic. Take Guizhou Province as an example, material flow analysis and life cycle
assessment method were used to analyze the generation characteristics, material flow process and carbon
emission reduction benefits of spent lead-acid batteries based on field investigation and system simulation. The
results showed that before the implementation of the centralized collection and cross-regional transport system,
83.3% of the waste lead-acid batteries entered the lead-recycling enterprises, and 16.7% entered the informal
processing enterprises. The carbon reduction benefit of spent lead-acid batteries recycling was 923.1 kgCO,eq/t.
Through the scenario analysis, it was found that compared with the baseline system without policy driving force,
the centralized collection and cross-regional transfer optimization scenarios could significantly increase the
proportion of spent lead-acid batteries entering formal recycling enterprises, and the carbon reduction benefits
were increased to 994.44 kgCO,eq/t and 953.53 kgCO,eq/t, indicating that the system scenario driven by the
EPR policy had a positive environmental effect, and could be used as the direction for the improvement and
policy optimization of the current spent lead-acid battery recycling system.

Keywords spent lead-acid battery; material flow analysis; life cycle assessment; Carbon reduction benefits
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