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repurpose เงื่อนไข Economical viability

Whole pack Non-damage in pack level with residual energy High

Module Non-damage in module level with residual energy Middle

Cell Residual energy in cell level low

Problems 

• Lack of standardization in 
safety of repurposed EV 
battery

• Lack of information from 
previous utilization in EV, 
which is essential to 
evaluate safety of battery

Ref.: Management of used and waste EV batteries – case studies in China 

Repurposing (second-life) of EV batteries



TEPCO-Toyota pilot project (2023)

• Location: Eurus Tashirotai Wind Farm, Japan

• Installed Capacity: 3 MWh (1 MW output from 

repurposed batteries)

• Co-development on safety standard of ESS 

(TEPCO) and EV technology system (Toyota)

Ref: https://etn.news/buzz/tepco-toyota-stationary-battery-storage-ev-battery-japan

Repurposing (second-life) of EV batteries
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Recycling of EV batteries

Pyrometallurgy Hydrometallurgy Direct recycling

Process • Smelting • Leaching
• recovery

• Relithiation
• Heat treatment

Product • Alloy
• Li, Al in slag

• Alloy
• Metal salts

• Cathode active 
materials

Pros • No need for size 
reduction

• Less complexity

• Low energy 
• High purity of 
recycled product

• Low energy
• Low cost
• Low carbon 
emission

Cons • Further 
separation 
process is 
necessary

• Economical 
feasible in large 
volume

• Need size 
reduction

• Hazardous 
waste

• Complex 
process

• Efficiency 
depends on 
degradation 
level of battery

• Under 
development for 
industrial scale

Details, pros and cons

Ref.: R. Sommerville et al., Sustainable Materials and Technologies 25 (2020)



• China has largest recycling 
capacity (more than 50% of the 
world) due to domestic recycling 
regulation.

• Most recycling process is 
pyro/hydro combo and pyro 
process (both shares 36%)

• Most recycling process in China, 
USA and Canada is hydro process, 
while most recycling process in EU 
countries is pyro process

Global battery recycling capacity by countries (tons/year)
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Global Battery recycling facility

Ref.: ACS Energy Lett. 2022, 7, 712−719 https://doi.org/10.1021/acsenergylett.1c02602

https://doi.org/10.1021/acsenergylett.1c02602
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EoL battery management in Thailand

• No specific law or regulation on EoL battery management in Thailand
• But Thailand has regulation related to hazardous substance

Transportation
• Batteries are classified as Class 9 hazardous materials – UN3480 or UN3481, 

which have transportation requirements based on safety standards. 
• The transportation of hazardous materials requires operators to obtain 

permission from the Department of Land Transport, and drivers must have a 
Type 4 driving license issued by the Department of Land Transport as well.

Hazardous substance management
• The waste must be delivered to licensed collectors and disposers, who must hold 

a hazardous materials possession license (วอ.8). 
• The disposers must also be authorized by the Department of Industrial Works to 

handle hazardous waste (Factory Types 105 and 106).
• For repurposing battery packs, they fall under the category of manufacturing, 

assembling, or modifying electrical appliances (Factory Type 73). Operators 
should have the appropriate management licenses.

https://www.testa.or.th/knowledge/
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EoL battery management in Thailand
Thailand is in the process of drafting the "Draft Act on the Management of Waste from Electrical 
and Electronic Equipment B.E. ...." (WEEE directive). The key point of this act is to make 
manufacturers responsible for the disposal of their product waste. Electric vehicle batteries might be 
included as part of the objectives of this act in the future.
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EV battery route in Thailand
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EV battery route in Thailand
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EV battery route in Thailand
4. Battery from crashed EV (under insurance)
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EV battery route in Thailand
5. Battery from crashed EV (out of insurance)
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Scenario of EoL EV battery Responsible person Risk on improper handling

1. personal EV (under warranty) EV producer/dealer LOW

2. personal EV (out of warranty) User HIGH

3. swappable or rental EV Swappable/rental EV company LOW

4. Crashed EV (under insurance) Insurance company MEDIUM

5. Crashed EV (out of insurance) User HIGH

EV battery route in Thailand

Risk on improper handling

• Thailand does not yet have domestic recycling plants, but there are entities that collect EoL batteries 
for export or to have their materials separated and exported for recycling. 

• In some cases, users are the responsible person for managing the EoL batteries, which poses a high 
risk of improper handling.

https://www.testa.or.th/knowledge/
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Problems and recommendation
For EoL EV battery in Thailand

Problems Solutions

No specific law or regulation for end-of-life EV 
battery recycling. In some case, user is currently 
the responsible person for managing the EoL 
batteries, which poses a high risk of improper 
handling. 

Implement specific legislation for the handling of 
EoL batteries with extended producer 
responsibility (EPR) to ensure their collection and 
prevent improper handling.

The battery recycling business is currently not 
economically feasible in Thailand due to the low 
volume of EoL batteries.

Establish supportive regulations for the import of 
battery waste to increase the amount of domestic 
battery waste and enhance domestic recycling 
facilities.

There is no standard for repurposed batteries, 
which poses a risk when they are installed as 
residential energy storage systems (ESS).

Create standardization for the safety of 
repurposed batteries. Provide subsidies for safety 
testing of repurposed batteries.

https://www.testa.or.th/knowledge/
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TESTA White paper: 
Overview of the Situation, Issues, and 
Recommendations for End-of-Life Battery 
Management

✓ Guidelines for Battery 
Management Both Domestically 
and Internationally

✓ Overview of Battery Management 
in Thailand, Including Disposal 
Routes in Various Scenarios

✓ Issues and Recommendations for 
Battery Management in Thailand
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