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The present technology is an integrated recycling technology to disassemble 
crystalline silicone solar modules by a physical or thermal method to recollect 
the frame, junction box, low-iron glass, solar cells, and copper ribbons, and 
to recover, by various methods, useful materials useful materials from the 
disassembled components, such as high-purity silicon, silver, and copper, to 
recycle the resources.
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    A solar module total recycling technology using a mixed process of physical, thermal, and chemical 
methods

    Non-crushing process-based recovery of high-quality components and materials 
    Non-crushed solar cell recovery from solar module through module surface pretreatment process
    Re-manufacturing of high-efficiency solar cells using recovered wafers
    Recovery and recycling of high-purity (over 99.9%) metallic materials

No. Title of Invention Application  
Number

Application  
Date

Registration  
Number 

Registration  
Date 

1
(Domestic patent) 
10 patents including “Method for disassembling solar 
cell module” 

10-2013-
0117487

2013.10.01 10- 1486803 2015.01.21

2
(International patent)
4 patents including “METHOD FOR DISASSEMBLING 
PHOTOVOLTAIC MODULE"

14,503,412 2014.10.01 9,455,367 2016.09.27

Item Conventional Technology Present Technology

Overall 
process 

       Individually arranged processes        Continuous integrated process (total 
recycling) 

Module 
disassembly 

     Low encapsulant material removal 
efficiency due to physical crushing

       High encapsulant material removal 
efficiency due to mixed process of physical 
and thermal methods

Recovery  
of solar cell

       Impossible to recover solar cells due to the 
lack of a pretreatment technology

     Possible to recover non-crushed solar cells 
through module surface pretreatment 

Materials 
recovery

       Low purity of recovered materials due to 
crushing process 

     Possible to recover materials at a high 
purity due to the absence of crushing 
process

Basic Research PrototypeExperiment Turning into practice Commercialization
Maturity level 
of technology

[TRL 5: Preparation and performance evaluation with determined materials, parts 
and system prototype] 

1 53 72 64 8 9

       Recovery of high-purity sheet glass by non-crushing process 

       Recovery of non-crushed solar cells from solar modules through module surface treatment

       Recovery of silicon wafers based on environment-friendly chemical process 

       Re-manufacturing of solar cells based on recovered wafers (battery efficiency similar to 
commercially available wafers)

Manufacturing of high-efficiency solar cells based on recovered wafers

Non-crushed solar cell 
recovered from solar module 

Wafer recovered  
from solar cell 

Re-manufactured  
solar cells

Application Fields Products

Solar module reuse, repair  
and recycling 

Waste and fault solar modules,  
waste and fault solar cells,  

and metal scrap
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Solar module recycling process 


