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Activities in Japan
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Current status of PV recycling in 
Japan

No statistical data on wasted PV modules

Waste PV modules are occurred by natural disasters rather than long-

time use.

No specific regulations for wasted PV modules

The wasted PV modules must be treated under the general regulatory 

framework for waste management - the Waste Management and Public 

Cleaning.

The act prescribes definitions of wastes, responsibilities of industrial 

waste generators and handlers, handling of industrial wastes including 

landfill disposal, and so forth.

Roadmap for proper treatment of mass disposal

A roadmap for promoting a scheme for collection, recycling, and proper 

treatment; technology R&D; environmental friendly designs; guidelines 

for dismantling, transportation, and treatment; and publicity for users, 

was developed METI/MOE in 2015.

Political discussion on promoting proper treatment at the EOL
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Roadmap for promoting the EOL 
management (2015)

Phase 1 Phase 2 Phase 3

Buildup and 

formulation of 

system for collection, 

recycling, and 

proper treatment

Support for 

technology R&D

Promoting 

environmental friendly 

design

Development of guideline for 

dismantlement, transportation 

and treatment

Publicity for PV 

owners/users

Considerations on how to 

continue operation, 

including reuse, after 

period of FIT scheme

Follow-up of 

progresses
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Ref: METI/MOE, 2015
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Guideline for the EOL treatment

1st edition of a guideline published in March 2016, by MOE

The guideline summarizes existing laws and points of concerns 
for each stage of handling waste PV modules to inform PV 
owners and relevant industries.

Contents

Fundamental information on PV systems

Relative laws and regulations for
: Dismantlement
: Transportation
: Reuse
: Recycling and disposal

Target audiences

PV owners and operators, PV equipment manufacturers, installers, 
home builders, construction and decommissioning companies, 
insurance companies, reuse businesses, recycling and disposal 
system operators, operators of collection and transportation systems, 
and local governments.

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

Under discussion
for updating
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MIC’s recommendations (Sep. 2017)

(MIC: Ministry of Internal Affairs and Communications)

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

MIC recommended that the MOE (Ministry of Environment) 
and METI (Ministry of Economy, Trade and Industry) to take 
necessary remedial measures for the disposal of PV 
equipment, etc. based on the results of the actual survey.

Main contents are
coping with damage panel due to disaster (prevention of 
electric shock etc.): thoroughly informed about the risk of 
electric shock etc. and sure implementation of preventive 
measures,

proper disposal / recycling of used panels: Measures that 
can easily confirm and obtain harmful substance 
information, clarification of obligation to provide 
information, clarification of appropriate landfill method, 
examination including legal improvement on construction of 
panel collection / proper disposal / recycling system, and 
so on.
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Promoting proper EOL management & 
environmental consideration on PV (MOE, Jul. 2018)

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

Issues for promoting re-use

Standard for re-usability

Cost reduction of logistics and inspection

Issues for promoting recycling and proper treatment

Forecasting amount of wastes and developing 
scheme for recycling and proper treatment

Providing information on hazardous materials 
contained in PV modules

Introducing institutional scheme

Issue for environmental consideration

Discussion on institutional scheme such as 
environmental assessment
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Recent discussion on promoting 
proper EOL management (METI, 2018)

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

Revision of a guideline for PV 

project/business plan

Making it obligatory to accumulate fund for 

waste treatment

Report the accumulation and its progress 

under the FIT scheme

Need information sharing on hazardous 

materials contained in PV modules between 

manufacturers and industrial waste 

processors
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JPEA’s actions

FAQ for proper treatment & recycling at the website

:1st edition in 2016 and updated in 2017 & 2018

Guideline in Dec. 2017 (1st edition)

‘Guideline on provision of information for proper 

treatment of waste PV modules’

The guideline shows how PV industry (JPEA 

members) will provide information on contained 

materials such as Pb, Cd, As and Se, in PV modules.

Introduction of available facilities in Japan for proper 

treatment, such as recycling, of waste PV modules
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Technology R&D for PV module 
recycling

R&D projects conducted by NEDO
2010 - 2014 2015 2016 2017 2018

Development of the PV recycling technology 

for various kinds of PV modules

(under the Research and Development of 

High Performance PV Generation System for 

the Future)

Development 

project for 

photovoltaic (PV) 

recycling 

technology

Feasibility study on low-

cost recycling 

technologies

Demonstration  of low-

cost recycling 

technologies

R&D of low-cost re-use 

technologies  for EOL PV 

modules

(Study on trends in PV 

module recycling and 

evaluation methodologies)
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NEDO Project: Development of 

Photovoltaic (PV) Recycling 

Technology
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NEDO Project for development of 
photovoltaic (PV) recycling technology

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

Generation

Dispose

Resource Recovery

Resources

Decommission

Recycling-based
Social system

Reuse Technology
projects

Recycling Technology
projects PV module Production

Establishing a resource recycling society is important for the 
sound spread of PV 

Ref: NEDO
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NEDO project: Low cost disassembling 
technology demonstration program

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

Crushing CombustionDissolutionSeparation

Collection

Disassemble

Recycling
Process

Circulating
resource

Hot knife
Grinding
Peel off with solvent

Remove Al frame, J Box

Crush roller
Shredder

Valuable resources
(Aluminum, Copper, Grass, Metal) 

Separation of grass
Remove EVA, Back sheet
Sorting Valuable resources

Swell EVA
with solvent 

EVA liquefaction

EVA Thermal 
decomposition

Sell off

◼ Aim: Demonstration of low cost disassembling technology
◼Goal: Recycling cost 5 yen/W or less

Ref: NEDO
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Research and development of PV system low-cost 
general-purpose recycling processing method

➢ Overview:      A combustion type general purpose treatment system that can handle 
crystalline and thin film solar cell (PV) modules. To make entire system for practical 
use, and demonstrate long-term reliability, stability and economy.

Disassembly processing cost: 5 yen/W or less 

➢ Partner:  Shinryo Corporation

➢ Duration:  Sep. 2015 – Feb. 2018 (3 years) 

➢ Features
1) Various modules of crystal Si, CIS, thin film Si can be processed
2) With the method not breaking the glass, glass can be recycled to plate glass
3) Effective utilization of combustion heat of EVA by combustion method

Module
Al. Frame 
Dismantling

Back
Sheet
Removal

EVA
Heat
Treatment

CIS
Film
Removal

Aluminum
Recycle
Material

Silver,Copper
Recycle Material

Glass
Recycle 
Material

CIS
Film

◼ Process

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

Ref: NEDO
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Demonstration of recycling technology 
for crystalline silicon solar cell module

➢ Overview:     Develop separation technology of cover glass by roller type peeling 
machine and a process of sorting recovered materials as "glass recycled materials" 
and "silver recovered materials“. 

Confirm the processing cost of 2.9 yen /W by continuous operation  at a facility 
capacity of 60 sec/ sheet.

➢ Partner:  Mitsubishi Materials Corporation

➢ Duration: Sep. 2015 – Feb. 2019 (4 years)

➢ Features:
1) Peel off the glass from the sheet with peeling roller
2) Remove foreign materials such as bus bars mixed in the glass by color sorter
3) Using X-ray fluorescent analyzer to detect arsenic containing panels automatically

◼ Process

Module
Al. Frame 
Removing 
device

XRF
Analyzer

Heater
Peeling Device

Vibration 
Screen

Color Sorter
Glass
Recycle
Material

Aluminum
Copper

Silver Recycle Material

Al. Frame 
Removing 
device

Heater
Peeling 
Device

Color
sorter

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

Ref: NEDO
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Complete recycling technology enabling glass 
and metal separation utilizing hot-knife

➢ Overview:     Developed low-cost recycling technology that realizes recover of cover 
glass in a plate shape by hot knife technology.

Impurities need to be removed  in order to recover glass as a higher quality recycled 
resource. Therefore, it is better they are not crushed.

Achieve 3 yen / W at the demonstration plant (annual throughput 4.8 MW)
➢ Partner: Hamada Co., Ltd. / NPC Incorporated

➢ Duration:  Sep. 2015 – Feb. 2019 (4 years)

➢ Features
1) Automated aluminum frame remover without crush glass
2) Separates glass from EVA / cell layer with a heated cutter without crush glass
3) Target processing time of machine throughput is 50 sec / module

◼ Process

Glass/EVA Separating Equipment

Separate EVA from glassRemove frames

Al frame Glass EVA

Cell

Hot Knife

Recover Aluminum Recover glassRecover Silver, etc

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

Ref: NEDO
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Substrate Glass 

Cover Glass

Low cost disassembling processing technology 
demonstration of laminated glass PV modules

➢ Overview:     It is difficult to disassemble Laminated Glass PV Modules by conventional 
methods. We need to establish a new efficient and low cost recycling technology. 

Cover glass is separated from substrate glass by a separating technology. Valuables 
on substrate glass are chemically recovered.

Target recycling cost is 5 yen / W (40 yen / kg) 

➢ Partner:  Solar Frontier K.K.

➢ Duration:  Sep. 2015 – Feb. 2019 (4 years)

➢ Features:  
1) Recovering cover glass without EVA by a separator
2) Lift off technology to separate substrate glass and EVA, and to recover CIS and 

metals on substrate glass 

Laminated 

Glass PV 

Module

Collect Glass

EVA Lift-off

HNO3 dip

Collect Glass
Separation 

process

◼ Process

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

Collect EVA and backsheet

Collect metals as liquid solution

Ref: NEDO
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NEDO project: Development of low-cost 
reuse technologies for used PV module

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

◼Goal: Reuse cost 180 yen/module (at 2030) 

Repair

Disassembly

Collection

Inspection

Reuse

Packing
Transport to factory

Back sheet
Solar Cell

Recycle

Sell off

Visual Inspection
Safety Inspection
Performance Evaluation

Disconnect
Remove module from cradle 
Disassemble cradle

To Recycle 

Ref: NEDO
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Development of low-cost repair 
technology for used PV modules

➢ Overview： In order to realize the repair of used solar cell module at low cost, we 
develop three types (BPD, back sheet, cell) restoration methods according to the 
contents of defects. Furthermore, in restoration requiring removal and refilling of EVA, 
we developed technology to replace filler material with RTV silicone material etc. to 
reduce restoration cost.

➢ Partner： G.M.G Ecoenergy Co., Ltd

➢ Duration： Jun. 2016 - Feb. 2018 (2 years)

➢ Features：

1) Development of failure BPD (bypass diode) exchange technology
2) Development of repair technology for back sheet damage
3) Development of cell failure repair technology
4) Development of technology to replace filler material with RTV silicone material

◼ Repair of defective cell and change of filler material

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

Defective cell
Back sheet

EVA

Cover glass Cell Ribbon wire

adhesive adhesive

RTV silicone
Ref: NEDO
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Development of easy PV inspection 
technologies on site 

Overview： Develop the technologies to inspect used PV modules on site in shorter time 
but  with higher accuracy. Atmosphere on site is sometimes very different from 
standard condition, therefore it is necessary to convert the data to STC. Also We need 
simpler instruments or method for safety inspection within limited space.

By incorporating them into a mobile PV lab., we aim to reduce transportation and 
packing costs and shorten Inspection processing time.

➢ Partner： PVTEC

➢ Duration：Jun. 2016 - Feb. 2019 （3 years）

➢ Features：

1) Simple electric safety judgment method
2) Development of quick Inspection tool
3) Development of shortening work time on site such as automation of judgment

◼ Inspection process

Mobile PV Lab.

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

①Washing

②Visual inspection

③Insulation test

④Performance

⑤EL test

⑥BPD test

⑦Quality rank judgment

Shipment

Inspection time
13.5min    7min

Ref: NEDO
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Concluding Remarks
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Outlook
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PV deployment corresponds to significant material 
storage in the field.

The volumes of EOL modules likely will be small in 
the near term given, and will achieve significant 
levels in the medium and long term.

Proper ‘End-of-Life management‘, like recycling is 
necessary to avoid releasing hazardous materials, 
and to save and use materials.

Although Japan has no specific regulations for EOL 
PV modules, several political trends and R&D 
activities are helping build the groundwork for 
recycling.

PV module recycling technologies are not matured 
yet, and expected to further accelerate R&D.
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Opportunities for increased performance 
and benefits of recycling

Technical innovation

Higher recovery/recycling rate: close to 100% of module 
mass

More economical and environmentally-friendly processes

Higher quality and value of materials recovered

Recycled materials recovered for use in PV modules

Recycling businesses

Scaling up: from laboratory to demonstration and 
commercial-scale operations

Capacities and capabilities appropriate for a sustainable 
business model, including mass-treatment and on-site 
processing

Operational aspects regarding the use of recycling 
technologies

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018 24



Appendix:

Overview of PV Module 

Recycling Technology R&Ds
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R&D on crystalline Si module 
recycling

Thermal*, by 
FAIS/Shinryo, 
KIER, KETI, IEE-
CAS, etc.

Mechanical*, by 
Mitsubishi, 
Hamada/NPC, 
Sasil, La Mia 
Energy scarl, etc.

Chemical, by
KRICT, etc.

*including combination 
with chemical methodRef) K. Komoto, J.-S. Lee, J. Zhang, D. Ravikumar, P. Sinha, A. Wade, and G. Heath, End-of-Life 

Management of Photovoltaic Panels: Trends in PV Module Recycling Technologies, IEA PVPS 

Task 12, International Energy Agency Power Systems Programme, Report IEA-PVPS T12-10:2018.
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Thermal approach for crystalline 
Si module

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

Ref) K. Komoto, J.-S. Lee, J. Zhang, D. Ravikumar, P. Sinha, A. Wade, and G. Heath, End-of-Life Management of Photovoltaic 

Panels: Trends in PV Module Recycling Technologies, IEA PVPS Task 12, International Energy Agency Power Systems Programme, 

Report IEA-PVPS T12-10:2018.
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Mechanical approach for 
crystalline Si module
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Possible processes for crystalline 
Si module

Ref: IEA PVPS Task12
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R&D on compounds module 
recycling

Thermal, by 

FAIS/Shinryo

Mechanical*, by 

First Solar, 

Sapienza univ., 

TNO, Solar 

Frontier, etc.

Optical, by

Loser Chemie

*including combination 

with thermal and/or 

chemical method

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

Ref) K. Komoto, J.-S. Lee, J. Zhang, D. Ravikumar, P. Sinha, A. Wade, and G. Heath, End-of-Life 

Management of Photovoltaic Panels: Trends in PV Module Recycling Technologies, IEA PVPS 

Task 12, International Energy Agency Power Systems Programme, Report IEA-PVPS T12-10:2018.
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Approaches for compounds 
module

Ref: IEA PVPS Task12
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Possible processes for 
compounds module

Ref: IEA PVPS Task12
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Task12 report on PV recycling 
technologies

‘End-of-Life Management of Photovoltaic 

Panels: Trends in PV Module Recycling 

Technologies’,

published in Jan. 2018.

Available at

IEA PVPS website

(http://www.iea-pvps.org)
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Thank you for your attention!

This presentation is based on a project 

commissioned by NEDO.

K. Komoto, PV Recycling in Japan, IEA PVPS Task12: Industry Workshop, 29 November 2018

IEA PVPS Task12 meeting, Osaka, Japan, Nov. 2017
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