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Intro - The high-tech PV tech started here 

 ~1883 - First functioning solar panels Selenium was discovered to be 

photovoltaic by Willoughby Smith. The first solar panels were affixed to a 

New York City rooftop, but these panels are very inefficient with an energy 

conversion rate of only 1%. 

 1954  first commercially viable silicon solar panel 

 1983 first bifacial PV modules 

 Next evolution -> perovskite semiconductors 

 

 



Silicon based Solar PV modules 

 
 Same basic layout 

 Main components 

 Glass 

 Aluminum 

 Plastic (various types0 

 Copper 

 



Thin Film Solar PV modules 

  Layered 

 Main components 

 Glass 

 Aluminum 

 Plastic (various types) 

 Copper 

 Cadmium, Selenium and Tellurium are main functional components 

 



Why recycle Solar PV Modules??? 

 

 Diversion of waste from landfill 

 Recovery of hazardous fractions 

 Recovery of Valuable resources such 

as: 

 Aluminium 

 Copper 

 Glass 

 Silicon 

 Silver 

 20% of todays global silver production 

is used in PV module manufacturing 

 

 

 



Legal Background 

 South African Constitution – Everyone has the right to a clean Environment! 

 NEMWA 2013 Gazette No. 36784 – page 44 (n) all hazardous waste is banned 

from landfill in 8 years 

 EPR Legislation – Extended Producer Legislation 

 All producer, importers or OEM’s of EEE need to be compliant to EPR legislation 

 Need to be registered with a PRO – Producer Responsibility Organisation 

 



Processing: End-Of-Life (EOL) 

-management of Solar PV modules 

Electronic 
Waste 
Treatment 



End-of-life Management chains –  

EPR S18(1)Legislation 
• EPR Regulations and Section Notices were Published on 05 Nov 2020 for implementation: 

• Section 18 Extended Producer Responsibility Regulations (All Industries) 

• Section 18 Sector Notices (EEE, Lighting & Paper & Packaging) 

• Sectors not satisfied and requested amendments  

• Amendment process granted by the Minister who subsequently issued amendment for implementation 
on 05 May 2021  

• Producer Obligation starts from 05 May 2021 

• Implementation started from November 2021 

• EPR Fees payable from Jan 2022 

• Applicable to ALL Sectors 
• Provides Framework for all  
      S18 EPR Schemes 
• Minimum Requirements for EPR 

Schemes and PRO’s to operate 

• Applicable to EEE & Lighting Sectors 
• How implementation will be done 
• Products and Class of products 

Identified 
• Sets Targets 



Take Back System 

https://circular-energy.org/request-collection/ 

https://circular-energy.org/request-collection/
https://circular-energy.org/request-collection/
https://circular-energy.org/request-collection/
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Financial implications of various WEEE 
waste streams 
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Main components 
batteries products have 

negative value!! 



Net Recycling Cost Principle 

Fractions with positive value (R+) 

Fractions with negative value (R-)  

Treatment plant 

Net treatment Cost (R+)or (R-) 

Material input (kg) 

Depreciation (R-) Energy 
(R-) 

Profit 
(R-) 

Labour(R-) 

Services 
(R-) 



Substrate recovery 

Dismantling of Frame 

Proprietary Recovery 

Process of Solar Cells 

Receiving at Facility 

Weighing, Sorting, 

Stacking 

Silicon Solar Panel Recycling 

Flowchart 

~ 70 % Glass for 

Reuse in new 

Products 

10 % Non-Recyclable Plastic 

Compounds – energy recovery 

~ 10 % Non-Ferrous 

Metals 

~ 5% Contaminated 

Plastics 

Glass Panel 

Separation Process 

5% Important material 

recovery (varies) 





Silicon based PV module Recycling 



Local beneficiation of Solar PV Glass 

into new sustainable products 

 Recovery of Silver and Metallic Silicon from Si-PV Modules 

 Recovery of CIGS matrix from Thin Film technology Modules 

 



Always handle your renewable energy 

products with care!  

Especially at end of life! 


