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Status and development trends of resource utilization and pollution

control of renewable energy waste
ZOU Qingfang', HU Guang', LI Zhaoyang', DUAN Huabo"**, YANG Jiakuan"*>™"
(1. Hubei Key Laboratory of Multi-media Pollution Cooperative Control in Yangtze Basin, School of
Environmental Science & Engineering, Huazhong University of Science and Technology (HUST), Wuhan
430074, China; 2. Hubei Provincial Engineering Laboratory for Disposal and Recycling Technology of Solid
Waste, Wuhan 430074, China; 3. State Key Laboratory of Coal Combustion, Wuhan 430074, China)
Abstract: With China’s "dual carbon" goals continuously deepening, the wind power and photovoltaic
industries are experiencing steady growth, with the new energy vehicle sector rapidly developing.
Meanwhile, battery energy storage technology is nearing maturity. Recently, clean energy and new
energy technologies have seen rapid development, with the application market continuing to expand.
The new energy sector will soon be confronted with a large number of retired or scrapped products and
equipment, posing significant challenges to achieving "zero-waste cities". These wastes have dual
characteristics: They are both resources and environmental concerns, and are composed of complex,

diverse materials. Recovering resources and controlling pollution from these wastes have become key
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research areas and challenges. This article reviews the latest research, industry practices, and challenges

in recovering and utilizing renewable energy solid waste, comparing and analyzing the technological

characteristics of recycling solar panels, wind turbine blades, and electric vehicle batteries. It identifies

suitable technologies for different product recovery needs and outlines directions for developing

resource recovery and pollution control technologies for renewable energy solid waste. The goal is to

support the sustainable development of the renewable energy industry and help address the challenges

of renewable energy waste management.
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Zero-waste cities
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Table 1 Typical crystalline silicon solar panels
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components
L) B /% L/l /%
EVA 5.10 i 1.12
TPTH R 1.50 s 18.53
i 0.05 B 0.05
Tk CRBHAE LIt F) 3.65 Wewg 70.00

E: EVASH L% -Bif R £ 4% T 3L 5 W) (Ethylene Vinyl Acetate) ;

TPTHRBMLIGE A
HT Web of Science ' ) Science Citation

Index Expanded x4 %2, 43 il LA g U5 [ 2% (Ren-
ewable energy solid waste) . /% [IEIRZ 14 (Photo-
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Table 2 Wind turbine blades with carbon fiber main
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Table 3 Lithium-ion power battery components'“'
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Fig. 1 Statistical analysis of the number of articles related

to renewable energy solid waste from 2014 to 2023
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Table 4 Statistics table on installed capacity/loading capacity of typical new energy industries in China and their global

market share
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Table 5 Forecast of retired amounts of typical new energy industries in China and globally[w'lzl
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Fig.2 Typical recycling technologies for crystalline silicon modules
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Table 6 Comparison of solar panel recycling processes
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Table 7 Comparison of wind turbine blade recycling processes
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Fig. 4 Waste lithium battery recycling technology process
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