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Eco-effect evaluation of copper-based mixed waste recycling

based on energy analysis
ZHANG Wenbiao', LI Zehong'*?®, DONG Suocheng'?, QIAN Peng’, YE Shufeng’, WANG Chunying'"’
(1. Institute of Geographical Sciences and Resources, Chinese Academy of Sciences, Beijing 100101, China;
2. Innovation Academy for Green Manufacture, Chinese Academy of Sciences, Beijing 100190, China;

3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Copper-based mixed waste is a general term for copper-containing waste from industries such as chemical industry,
metallurgy, copper processing and printing, and electronic component manufacturing. Copper-based mixed waste has high
humidity, high risk of environmental pollution and is difficult to be recycled for its copper content is significantly lower than
that of general waste copper. This paper analyzes the ecological benefits of the statistical mixed waste recycling production line
by constructing an index system for evaluating the ecological benefits of industrial systems based on energy analysis, and draws
the following conclusions: (1) From the perspective of ecological economic value, deduct resource consumption and
environment, the cost of governance can achieve an ecological economic benefit of 11,723. 14 yuan, with a rate of return of
20%. The overall production has a good economic-ecological comprehensive benefit. The metal copper used only for the
electronics industry nationwide is more than 1 million tons per year. Recycling according to this process can achieve economic
efficiency of over 10 billion yuan in ecological efficiency. (2) The energy input-output rate of copper-based mixed waste
recycling is good, indicating that the total energy output considering resource consumption and pollution treatment is positive,
which is in line with economic evaluation, and the production generally has a better economy-ecological comprehensive
benefits. (3) The environmental load ratio of copper-based recycling is high, and the resource input is mainly non-renewable
resources,, which have fewer renewable resources and greater environmental pressure. In the future, we should seek to increase
the use of renewable resources and the recycling of non-renewable resources to enhance ecological sustainability. (4) In terms
of production processes, smelting is the process with the most energy investment, followed by electrolysis and zinc recovery,
so these links in the future are the focus of improving emergy investment.

Keywords: copper-based mixed waste; ecological benefits; energy analysis; urban minerals; recycle and re-use
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