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Solar module O Comparative R —

° advantages of Overall e Individually arranged processes e Continuous integrated process (total
recycling technology technology / poes cocing
Differentiation ° Low encapsulant material removal ° High encapsulant material removal
o Module efficiency due to physical crushing efficiency due to mixed process of physical
from existing disassembly and thermal methods
technologies
& Principal researcher The present technology is an integrated recycling technology to disassemble Recovery | e Impossible to recover solar cells due tothe | © Possible to recover non-crushed solar cells
fi . . . of solar cell lack of a pretreatment technology through module surface pretreatment
SEParEUoNIArT crystalline silicone solar modules by a physical or thermal method to recollect : : : : :
Conversion Materials Materials e Low purity of recovered materials due to ° Possible to recover materials at a high
Eaboratgg of the the frame, junction box, low-iron glass, solar cells, and copper ribbons, and recovery crushing process purity due to the absence of crushing
nergy Efficiency ) ) . process
Technologies and to recover, by various methods, useful materials useful materials from the
Materials Science
Division disassembled components, such as high-purity silicon, silver, and copper, to
Lee Jin-Seok recycle the resources. oc: . al
Xperimenta
and empirical
© Structural Diagram/Conceptual Diagram data
@ PV Module @ Junction box removal ® Frame removal
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@ Backsheet removal ® Module separation ® Encapsulant removal
P Thermally or chemically or physically
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Non-crushed solar cell Wafer recovered Re-manufactured <
(@ Components separation Materials recovery ® Final products recovered from solar module from solar cell solar cells =
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§§ - 1 . = . Manufacturing of high-efficiency solar cells based on recovered wafers 5
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<es oy e - = » Recovery of high-purity sheet glass by non-crushing process Q
Silicon scrap Siver  Copper o
» Recovery of non-crushed solar cells from solar modules through module surface treatment §
Solar module recycling process - . ) . 0}
» Recovery of silicon wafers based on environment-friendly chemical process a
» Re-manufacturing of solar cells based on recovered wafers (battery efficiency similar to
© Description and Characteristics of Technology commercially available wafers)
° A solar module total recycling technology using a mixed process of physical, thermal, and chemical
methods -
o Non-crushing process-based recovery of high-quality components and materials o Maturity level i 2 S 4 HEEEEE o v 8 9
o Inquiries Basic Research Experiment | Prototype I Turning into practice | Commercialization!
q > Non-crushed solar cell recovery from solar module through module surface pretreatment process of technology
Business Development ) ) = )
Team of the Korea > Re-manufacturing of high-efficiency solar cells using recovered wafers [TRL 5: Preparation and performance evaluation with determined materials, parts
Institute of Energy o Recovery and recycling of high-purity (over 99.9%) metallic materials and system prototype]
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4 E-mail ‘ property rlghts 1| 10 patents including "Method for disassembling solar 0117487 20131001 | 10-1486803 | 2015.01.21
kier-tlo@kier.re.kr Solar module reuse, repair Waste and fault solar modules, cell module
) waste and fault solar cells, .
and recycling 2nd metal scra (International patent)
P 2 | 4patentsincluding “METHOD FOR DISASSEMBLING 14503412 | 20141001 9455367 | 20160927
PHOTOVOLTAIC MODULE"




