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Research on the in-use stock of lead in China based on substance-flow method
YANG Jian-bo, CHENG Jin-yang, CHANG Qing, ZHAO Hui-ying

Abstract; China is a major lead consumer, but its degree of security for lead resources is not high. The scientific

calculation of the in-use stock of secondary lead as a supply for future lead demand can provide significant data sup-
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port for lead resource supply. In this paper, a dynamic analysis model of lead material flow is built, with two meth-
ods used to verify in-use lead stock: one is the top-down method to analyze the lead inflow, outflow and stock in
China’s socio-economic system from 1949 to 2018 to calculate the in-use lead stock; the other is the bottom-up ap-
proach to analyze the changes of the most important types of carriers and battery capacity of lead-acid batteries, and
calculate the in-use lead stock of lead-acid batteries in 2018, from which the in-use lead stock of the year can be
calculated. Results show that the in-use lead stock of 2018 is calculated as 23 200 000 t by the top-down method,
and 18 920 000 t by the bottom-up method. The difference rate between the two methods is 14% , which is reliable
in general. The in-use lead stock mainly lies in lead-acid batteries, and the cumulative consumption accounts for
approximately 71% . Relevant policies and regulations should be formulated in China to improve the recovery system
of secondary lead, optimize the layout of secondary lead enterprises and battery producers, and gradually increase
the utilization rate of secondary lead.

Key words: lead resources; substance-flow method ; in-use stock ; top-down; bottom-up; lead-acid batteries; utili-

zation rate of secondary lead
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data from different sources, low utilization rate of solid waste resources, insufficient coordinated utilization among
various types of solid waste, which greatly hinder the progress of Beijing-Tianjin-Hebei coordinated and integrated
construction. In this paper, based on the principles and targets of solid waste harmlessness, quantity reduction and
recycling, the feasibility is analyzed on the coordinated utilization of solid waste from various sectors involved in in-
dustry, agriculture and urban areas in Beijing-Tianjin-Hebei Region. The overall idea and solution is proposed for
the cross-industry and cross-region coordinated utilization of solid waste. The analysis suggests that, based on the
solid waste database establishment, high proportion of coordinated utilization, high added-value products develop-
ment, industrial materials application and new technologies & equipment for ultra-low off-gas emission shall consti-
tute the support for the solution. The objective is to form an integrated demonstration base for solid waste coordina-
ted treatment, optimize its economic operation indicators, explore new business operation modes, and accelerate in-
dustrial progress. In addition, all sectors of society shall, from the macro perspective of the integration of Beijing-
Tianjin-Hebei region, actively formulate and implement new standards and regulations, and form a coordinated
management system, to realize the cross-industry and cross-region coordinated utilization of solid waste in the Bei-
jing-Tianjin-Hebei industrial, agricultural and urban areas, and solve the problem of solid waste treatment by in-
dustries and by regions.

Key words: solid waste in industrial ; agricultural and urban areas; coordinated utilization; integration of Beijing-
Tianjin-Hebei region; database; business operation mode; coordinated management system; resource and environ-

ment ; resource utilization rate



