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Introduction

China’s new energy vehicle industry has experienced rapid development in recent years. According to relevant sta-
tistics, at the end of 2015, China’s total number of motor vehicles reached 270 million, of which 580,000 were new
energy vehicles. By the end of 2020, the total number of vehicles in China reached 372 million, with 4.92 million
being new energy vehicles, accounting for 1.75% of the total. Pure electric vehicles accounted for 4 million of these,
representing 81.32% of all new energy vehicles. Currently, the total number of scrapped vehicles in China has ex-
ceeded 18 million, reaching a peak. The safety and environmental protection issues of scrapped new energy vehicles
have received widespread social attention. Under the principles of carbon peaking and carbon neutrality, the recycling,
dismantling, and reuse of scrapped new energy vehicles has become a crucial link and an indispensable part of China’s
ecological civilization construction. New energy vehicles differ significantly from traditional fuel vehicles. Improper
dismantling and storage of key components such as power batteries will inevitably have a serious impact on social
and environmental development and low-carbon environmental protection, and may even lead to serious public safety
incidents. Therefore, analyzing the key technologies for recycling and dismantling scrapped new energy vehicles is
of great practical significance.
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1. Overview of the Scrapping and Recycling of New Energy Vehicles During the Promotion Pe-
riod in My Country

1.1 Status of New Energy Vehicle Promotion

In recent years, China has given strong support to the promotion and use of new energy vehicles. Moreover, the
environment in various aspects such as registration, supporting facilities, subsidies and taxes is being continuously
optimized. With the continuous improvement of the quality of new energy vehicles, the market share of new energy
vehicle models is constantly increasing (Hao, 2022). According to data released by the China Association of Auto-
mobile Manufacturers, China’s sales of new energy vehicles reached 1.36 million units in 2020, an increase of 13%
year-on-year. The sales areas are mainly concentrated in East China, North China, South China and other regions
with better economic development and greater promotion of new energy vehicles. In the future, the development of
new energy vehicles will shift to market-driven development to meet diversified market demands and will drive the
continuous increase of new energy vehicle sales in China.

1.2 Status of New Energy Vehicle Scrapping and Recycling

Since the “Ten Cities, Thousand Vehicles” project, new energy vehicles have been promoted and used in my country
for more than 10 years, and the earliest batch of commercial new energy vehicles entering the market are approaching
their mandatory scrapping age. Private new energy vehicles, affected by factors such as user experience and mainte-
nance and replacement costs, are also gradually entering the stage of complete vehicle scrapping.

With the gradual and in-depth promotion of new energy vehicles in China, the number of new energy vehicles in
circulation continues to grow, and the amount of scrapped and recycled vehicles will also increase. According to
relevant statistics, the number of new energy vehicles scrapped and recycled in China in 2017 and 2018 was less than
500. Since 2009, a large number of new energy vehicles have started to apply for scrapping and recycling certificates.
Moreover, most of the scrapped new energy vehicles come from the scrapped vehicles of enterprises and institutions.
Based on the current promotion of new energy vehicles in China and the characteristics of scrapping and retirement,
it can be predicted that by 2025, the total number of scrapped new energy vehicles in China will reach 372,000
vehicles, and by 2030, the total number of scrapped vehicles will reach 2.328 million vehicles (Xie & Le, 2022).

My country’s new energy vehicle market will officially enter the popularization stage after 2025, and the scrapping
and recycling of new energy vehicles will gradually enter the mature stage. Moreover, since pure electric vehicles do
not have high residual value, their scrapping rate is significantly higher than that of traditional fuel vehicles.

Currently, there are nearly a thousand companies in my country with qualifications for recycling and dismantling
end-of-life vehicles, but most of them lack mature experience in dismantling end-of-life new energy vehicles. Com-
pared with the scale of traditional fuel-powered vehicles being retired, the overall scale of electric vehicles being
retired is still relatively small. Most companies still focus on recycling and dismantling traditional fuel-powered
vehicles, and have accumulated certain mature experience in recycling and dismantling technologies and equipment.

From an overall development perspective, China’s dismantling technology for end-of-life new energy vehicles is
still in its early stages. For these vehicles, the dismantling and comprehensive utilization of their power batteries is
crucial for maximizing their value and ensuring safety and environmental protection.

2. Analysis of Key Technologies for Dismantling and Classifying Recycling of End-of-Life New
Energy Vehicles

2.1 Power Battery Dismantling and Secondary Utilization Technology

Currently, China’s new energy vehicles are mainly pure electric vehicles. However, there are significant differences
in battery system design among various new energy vehicle companies. As a result, scrapping and dismantling com-
panies cannot form a unified battery pack and module dismantling production line for all electric vehicles, which
makes battery dismantling difficult and costly. Moreover, due to the relatively poor consistency of battery products
in new energy vehicles, their remaining service life and battery status cannot be systematically evaluated after reach-
ing retirement conditions. This will also have a direct impact on the evaluation and classification of downstream
companies (Lu, 2020). For scrapped electric vehicles, power battery dismantling is a very critical technology that
will directly affect the tiered utilization value and recycling cost of power batteries.
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2.2 Recycling Technology for Motor and Electronic Control Components

At present, for most new energy electric vehicles, the motor and electronic control parts are mainly recycled in the
following two ways: one is to recycle materials as raw materials for metal smelting. Under this method, the value of
retired motor parts and their high-value-added parts cannot be fully utilized; the other is to disassemble and then enter
the parts market. However, under this method, the motor and electronic control parts of retired new energy vehicles
are not tested before flowing into the parts market, so there is a great safety hazard (Lu, 2020). The recycling tech-
nology for motor and electronic control parts of new energy vehicles mainly includes disassembly, testing, hardware
flaw detection, and calibration. Among them, the remanufacturing technology for motor and electronic control parts
mainly includes non-destructive disassembly and special equipment technology development, efficient cleaning tech-
nology, non-destructive testing technology and testing equipment development for electronic components.

2.3 Recycling Technology for Carbon Fiber Composite Materials

The carbon fiber composite material of electric vehicles is very difficult to recycle and reuse due to its complex
composition, material bonding, thermosetting crosslinking and other problems. The main recycling technologies for
carbon fiber composite materials of scrapped new energy vehicles include pyrolysis recycling, chemical recycling
and mechanical recycling (Lu, 2020). Chemical recycling and pyrolysis recycling are currently the most widely used
methods in the recycling of carbon fiber composite materials. In the process of heat treatment of carbon fiber com-
posite materials, the chemical recycling of resin and fiber is mainly achieved through catalysts, supercritical fluids
and other related media in the temperature range below 350°C.

3. Intelligent Dismantling Equipment and Related Processes for Scrapped New Energy Vehicles

3.1 Intelligent Dismantling Equipment for Scrapped Electric Vehicles

The dismantling of end-of-life new energy vehicles mainly utilizes equipment such as vehicle dismantling tilting
machines, dismantling lifts, airbag inflators, and refrigerant recovery machines. Currently, my country has developed
multi-degree-of-freedom operating mechanisms, which feature accurate positioning and a large grasping range, ena-
bling rapid three-dimensional retrieval of end-of-life new energy electric vehicles.

3.2 Intelligent Dismantling Process for End-of-Life New Energy Vehicles

At present, there are two main types of dismantling for scrapped new energy vehicles: manual and mechanical. The
manual dismantling process mainly includes pre-treatment, dismantling of external parts, dismantling of internal parts
and dismantling of assemblies; the mechanical dismantling process mainly uses various special mechanical equip-
ment to dismantle automotive parts. In the dismantling process, the pre-treatment is carried out by manual dismantling
first, and the dismantling of external parts, internal parts and assemblies is completed. Then, special processing de-
vices and other mechanical equipment are used to carry out in-depth processing of each part. The in-depth dismantling
process mainly includes sorting, compression, material screening, collection and processing (Wang, 2017).

4. Development Strategies for my country’s New Energy Vehicle Dismantling Industry
4.1 Improve the Policy System

New energy vehicles are usually equipped with power batteries that can reach 300~900V high voltage, and there are
also a lot of heavy metal materials such as nickel, cobalt and manganese in the battery cells. The coolant in the entire
power system is also a lot. If there is a breakage and leakage, it is easy to cause environmental pollution. Secondly,
it is necessary to formulate corresponding technical standards as soon as possible and refine the technical specifica-
tions for electric vehicle dismantling. This will provide the entire power battery dismantling industry with highly
operable operation guidance and effectively improve the level of power battery dismantling and recycling technology
in China. Finally, it is necessary to revise the “Regulations on Mandatory Scrapping Standards for Motor Vehicles”
in China as soon as possible. In the revision process, the chemical characteristics of new energy vehicle power bat-
teries should be fully considered, and the relevant scrapping indicators should be re-formulated based on this (Yao,
Wang, & Huang, 2016).
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4.2 Actively Promote the Implementation of the Extended Producer Responsibility System

Currently, China’s extended producer responsibility (EPR) system for automobile products has not been truly estab-
lished. Related work is merely being conducted as pilot projects based on guiding documents issued by the state,
without being formally mandated by higher-level documents or corresponding laws and regulations. Furthermore,
the relevant responsible parties cannot be strongly constrained through existing management requirements, resulting
in less than expected implementation. Given this situation, China should first fully establish the EPR system from a
legal and regulatory perspective. Based on this, and taking into full account China’s specific national conditions, a
more scientific EPR management system should be developed, clearly defining the responsibilities of new energy
vehicle manufacturers in the recycling, dismantling, and utilization of power batteries. Only in this way can the entire
industry achieve high-quality development.

4.3 Comprehensively Improve the Level of Electric Vehicle Recycling and Dismantling in Enterprises

In the development of the electric vehicle recycling and dismantling industry, technological equipment is a crucial
support. Therefore, my country should establish a corresponding training platform as soon as possible, leveraging the
government’s role, and fully utilize the technological resources of new energy vehicle production and recycling com-
panies. This should be achieved through a combination of theoretical and on-site training to rapidly disseminate
existing technologies nationwide. This will comprehensively improve the recycling and dismantling technology level
of existing enterprises, and valuable experiences should be carefully summarized during the dismantling and recy-
cling process. Simultaneously, national and local research institutions should expedite the research and development
and technological upgrading of electric vehicle recycling and dismantling equipment. Only in this way can we truly
provide technological equipment support for the development of electric vehicle recycling and dismantling in my
country, and adapt to the rapid development of diversified new energy vehicle categories and battery system disman-
tling and processing.

4.4 Strict Regulations Shall Be Imposed on the Waste Disposal Procedures During the Recycling Process

A market-based processing model should be introduced into the new energy vehicle recycling and dismantling in-
dustry as soon as possible. Most components of scrapped new energy vehicles can still be effectively utilized; only
about 15% can be disposed of as waste. Effective recycling of usable materials can comprehensively promote the
healthy development of my country’s end-of-life vehicle processing industry. Otherwise, it will not only affect the
development of the entire industry but may also lead to serious pollution problems. Strict regulations are needed for
the processing of non-recyclable waste to resolutely prevent indiscriminate disposal.

5. Conclusion

In conclusion, while the actual usage of new energy vehicles in my country is continuously expanding, a large number
of these vehicles have begun to be scrapped since 2019. Furthermore, the market share of new energy vehicles will
expand rapidly in the future. This highlights the crucial role of standardizing dismantling and recycling technologies
and ensuring the proper disposal of power batteries in the healthy development of the new energy vehicle industry.
Therefore, my country must conduct in-depth analysis of key technologies for the recycling and dismantling of new
energy vehicles, continuously increase publicity, and vigorously develop technological equipment to promote the
healthy development of the entire industry.
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