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WEEEH R IZEAKRBEMED 2—ILDEIU-) 21— - P (49U

B Bg
- WEEERESICKY. KBEERED2—ILISRELND
- ﬁ,ﬁ@”2$ : 85%, '):L—Z*' U'U"f7)|/$ :80% *preparation for reuse
- BRER-VGA7ILFEORFRET
- Producer: BRMNER (FE) ICEW T KIGEMED 12— ILZRFT-HicT 28
- KBEBEEMED1—I)LOEINERE

60,000

- 2022%F:48,395 kv .
- ABYT 21493k e T T
- RqY 16,430RY o

- 20214F:31,380 kv -
. 45YF7 . 6486k - I
- RqY 16,050k . =

10,000
Ref.) Eurostat (202553 8 74+ &, 2016~20184E 4> (% (B &t _ E_-O__—O\@__@

':4:67__\\_9) N E $0) @”Rﬁliiﬁﬁgiﬁﬁg (2024ﬂ£3ﬁ ) Ct[') ° 2016 2017 2018 2019 2020 2021 2022
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BEm =B [FARBERESA—ILH AV IVEBEEEZDH

IR
- Envie 2E Aquitaine
- RYMFAIEEIZKYDN—TSRED B
- ASRADEEEDEVA/EILL—REIROSI Solar~
- ROSI Solar
ARFEICKYRGEMED 12— IILEBEEZ L. NSREEREZEIN
- [EYRLI=SitILM 5, Ag. SIEDEFEL B - BN
- Reiling PV-Recycling GmbH & Co. KG
- FYITRRZEASR) YAV EEXRSE
- WHHESIKEEMEDLA—ILERSAUZEKRL. 2023F E LY EELE A

- First Solar
- CdTejtlzﬁazﬂl:E“/:L—)lxizL)‘ —h—
- [BEVa2—ILIGZICHEBELTERESN-TIUMNITCATeE  2— /LD RN
1327
- Tialpi, 9-tech, EcoWeTech
ANAY

- Solar Recycling. Reciclajes Pozo Cafiada SL, FCC AMBITO, S.A. La Hormiga Verde,
Medenasa

Copyright (c) Mizuho Research & Technologies, Ltd. All Rights Reserved.
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EU funded projects

PHOTORAMA (2021~2025) . EVERPV (2023~2026) . RETRIEVE (2023~2027)
- BENE — Sit/LEREIR - [BEURETEO AR
FORESIi(2024~2027)

- BES#E — SiE-SMEILE — SOG-SiEHEELTOSIHYAUIL
RESILEX(2022~2026)

- SIOEXTTATLADEKKRFLL., ED2—ILHALDEYNSIN!) AL H&EHR
(SOG-SilR#}. LBREMSEMELRLE) | IRIRELE - CRMIE[E R D KIGE ith b ¥

ICARUS (2021~2025)
- SiAVAYMIIN—HEROREY ., ELOED1—/ILHALDEIISIODH
A2 )L RREH (SOG-SiRH . KASRGE)
QUASAR(2023~2027)

- KEBEEMWEDSA—ILOFEREZELEDIL— DWEL. Y TS5A4AF—2ELTDY
O—XRIL—TDIEE

Copyright (c) Mizuho Research & Technologies, Ltd. All Rights Reserved. 5



BRI DRSS BREMEAEO—F<yTICBITHEE DT

SRIA: Strateqic Research and Innovation Agenda on Photovoltaics
- 2022F5BIZAREIN., TDik. 2024 F8 A IZHETIRE AR

- Challenge 2(Lifetime, Reliability and Sustainability Enhancements) / Objective 1
(Sustainable and Circular solar PV) / Roadmap 3 (Recycle and Recover) [IZTKPIZE&E

- Challenge 2 / Objective 1 / Roadmap 4 (Technologies for sustainable manufacturing) T
(. VYA ILICEKBHEIRMFEDER. VYA VIILSIOFAGEZEMENGKPIELTZEETE

Ref.) ETIP/EERA: Strategic Research and Innovation Agenda for Photovoltaics, Aug. 2024 update

(https://media.etip-pv.euf/filer _public/f5/8b/f58b06d7-60fa-457a-8562-80eb71fa667c/etip_pv_-_ sria_report_update- august24.pdf)
Copyright (c) Mizuho Research & Technologies, Ltd. All Rights Reserved. 6
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KEIZHIFTAKEBEMESA—IL) A IIVEIZEET HEYEH

U.S.EPA CREIRIZREET
- KEEMED2—ILE)FI LA EMZUniversal wastelZ{EE 9 SR 51 =Bt
BUR, G ENKE, B TSN

- HI)ITAINZT T J—RNATAF, Za—T%—D— N\NTAEE
AXEEMESA—IWIYAINEFHITLEELE DS
- Electronics Recyclers International

- FabTech Solar Solutions

- First Solar

- METech Recycling

- Okon Recycling

- OnePlanet Solar Recycling

- Ontility

- Revive PV

- SOLARCYCLE

- Solar Panel Recycling.com

- We Recycle Solar

Ref.) https://www.solarrecycle.org/vendors

Copyright (c) Mizuho Research & Technologies, Ltd. All Rights Reserved. 8



U.S.DOE:Photovoltaic End-of-Life Action Plan(March 2022)

Targets for PV EOL Research
- By 2025: 10MW of PV EOL data
- 2000FtEETHOEAZ(THFISOMW (55, IOMWHARITER)
- 25F I ERFEBLTHNDSEDDHY . BFELIAIZEOLIZE|E
- PVEOL( AT LIBEESR) ZEETELIT —IN—RZEE
- By 2030: Module recycling cost <3 USD/module (<150 USD/ton)
- VAL ERBICEDED 21— ILZAMIIEIRIR, 15-45 USD/ED 21—
- BNEBERIE1-5 USD/ED 21—V (HEICL->THELD)
- EDaA—IL) YAV ZRASNEIRSETIRD F 55 LT TR

Ref.) U.S.DOE, Office of Energy Efficiency and Renewable energy: Solar Energy Technologies Office Photovoltaics End-of-Life Action Plan,
March 2022

Copyright (c) Mizuho Research & Technologies, Ltd. All Rights Reserved. 9



*

= [IHBITAREEMED1—IL)FA4YILREDTOD VDB

2023F(CHEL-R&D7AY Yk

Metal Complex Inks for Low-Cost Photovoltaic Material Electroninks | #k< 7 KI5t (Si. CdTe. RAT R AA M) [ZE AR EE

Metallization Incorporated | ZHA BB FMF

Development of Commercial-Ready Screen-Printed 23% Georgia BBIAVAVNDAGEERRT D, i TILIR—ADR—

Passivated Emitter and Rear Contact (PERC) and Tunnel Oxide Institute of ARERWNE=RI)—2HRIZ & A BB R

Passivated Contact (TOPCON) Cells by Replacing Silver Contacts | Technology

with Novel Low-Cost Copper and/or Aluminum Pastes

PV Module Supply Chain Traceability Standards and Technology | Locusview KEBEEMES1—ILDYTSAFI—2% N —RT B71=

for Reuse and Recycling HDRARZFT—RDEFE $FZ, ED2—ILIZERINT
WASEMBDOUHAOIIL-) 1 —XIZER

Maximization of Recovery of Key Materials from End-of-Life Solarcycle, FREARGEMED 2—ILHOCEHEDRMFEZE

Photovoltaic Panels Inc. UG B 1= Dl : Mechanical 7O AN ., IRIEIZE

LU Chemical 7Ot X% & B

Porous Aromatic Frameworks as Multifunctional Adsorbents
for Selective Metal Recovery from Spent Photovoltaic
Materials

University of
California
Berkeley

FREARBENES2—ILDOYHAIIL-)1—AD
= KBEMES 21— LIS R EEEEEIRMIC
BrETBH-ODME-YME DR

PV Packaging Designed for Circularity

University of
California
San Diego

AEBEEMED2—ILDUHS AL FERAMED)I—X
( AT, KEEHWES1—ILDRRBREBZIZT S, KB
BMEILEFTRIEMDBEIZIEAT S T-BEMFHORER

Photonic Curing of Printed Copper Contacts for High Efficiency
and Low-Cost Silicon Heterojunctions

University of
Central
Florida

AisEMEILEBIVE2IDAgREBELT. L—F—%
BHWCHREBZR T 2D

Recycling of End-of-Life Solar Panels using Near-critical Fluids
and Ozone

University of
Kansas

@Hﬂ%ﬁwnnﬁtuﬁéﬂ%kl:?a CdTe X[GEithE
Ta—ILDRE. BT O ADEH

Ref.) U.S.DOE:SETO Fiscal Year 2022 Photovoltaics Research and Development (PVRD) Funding Program

Copyright (c) Mizuho Research & Technologies, Ltd. All Rights Reserved. 10




KEIZBITHXKEGEMTE

Ta— )L A4 )LR&DTAC T HRDHI

- Materials, Operation, and Recycling of Photovoltaics (MORE PV) (20244 ~)

Topic Area 1. MORE
Connection:
Connecting PV
Materials, Design,
Installation,
Performance, and
End of Life

PVORTLEFDIE
BEZROIARMSA
THAIIILADELE
ZHIBL., PvELfiTD
IR)LF— #BF.

RIE~NDFEEES
LT 5T H &
VEREtY ) a—ay

%

AgroPV: Orchestrating the
Complete Photovoltaic
Lifecycle Using Generative
Artificial Intelligence and
Spatiotemporal Graphs

Case Western Reserve
University with the
University of Central
Florida and Sandia
National Laboratory

KERFEEATLDSATHA
OIIZBITATRILF—EEPO
A REFZEFR/IMET H=8
DAY —)LDEAFE

Raising the Bar: Data-
Driven Standards to
Increase and Incentivize
PV Resiliency

kWh analysis with
NREL, Det Norske
Veritas Group and
STANCE

BRKEZFICKDT A—DITHT
LB ERET H-HDREY
A —K DB F

Contactless Multi-Curve
Tracer for Enhanced
Photovoltaic System
Installation, Operations,
Maintenance and
Performance

University of North
Carolina at Charlotte
with Portland State
University, Pordis LLC,
SOLV Energy, Arizona
State University and
Duke Energy

JEEME DIV —Y — DRI

Topic Area 2. Solar
Partnership to
Advance Recycling
and Circularity (Solar
PARC)

KEARELRAT L
HERFIEOXTH
FIA. s (B,
B AJILERREIZT
BEMERER. BL
UINbDMHEOZR
EHEREDHOAN
ANTSOT4R

Breaking Barriers to
Enable Soth Technology
Circularity (BBEST
Circularity))

EPRI, with about 30
organizations

KEXBREATLORRMEES
ATHAMINIREEETZRET D
1= . BEET SR FHE T D 54 .
YA EFILFDBKRL
Ea—, KIEEHMED1—I/ILDME
ROFEED . ERRNLIE
DARRNTSOTARADEFE. KA
FHEZ X189 %”End-of-life
database” R FEZE

Ref.) U.S.DOE: Materials, Operation, and Recycling of Photovoltaics (MORE PV) Funding Program

Copyright (c) Mizuho Research & Technologies, Ltd. All Rights Reserved. 11
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BEICBTAAREEMEDS2—IL) T AVILDEIR

EPRIZEYABEMES 1 — LYY LI ILDOEFEILE

- FOMFIX. 2018FE7TADERHEICLIREDAGEMED 1 —ILEEYDORE

- EEREDER. EETRT.2023F18 &Y. KIFEMED 2—ILD)2—X 1)+
1IN EFFIE

- EVa—JLEIREZIZHTH80%D!) I —R - JHAIILHANE

- BRFERAI D IEEFIF{K (E-Cycle Governance) WFrEL. EUR-Y S AL EEE (L
RIBIRIZEERL. VY AL (LR REANE

ABEMEDA— LAV EFHEITEEEEDH

Hh 15 EXER Hh 23 - FTFE MIERE N (b /%)
Metropolitan area |Won Kwang S&T Incheon 4,500
Gyeongsang region |Yoonjin Tech Kyeongbuk 2,400
Chungcheong region |Chungbuk Technopark |Chungbuk 4,080
Honam region Seokchung Korea Jeonbuk 2,145
Jeju region JRC Jeju 1,600

Ref.) E-Cycle Governance, PV Waste Panel Collection and Recycling System and Development Plans, 2nd PV Circular Economy Workshop, May 20, 2024

Copyright (c) Mizuho Research & Technologies, Ltd. All Rights Reserved. 13
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IZHEITEREERMEDS 2—IL) A ILDENA

ABBMED A=) A2 FEADERYIHA

- KBEHMED2A—IVIHAIIILOERBERE Y TSAF—O—EBEMEDIT. YA ZEER

- 202348 A :National Development and Reform Commission (NDRC) A \dilx &% Y RARES
KUK FE @Eﬁﬁ“‘d)'J'U"(O}L?Eiﬁd)f*&')d)ﬁ"(lfﬁlf‘/’é{’ﬁﬁ‘i

- 2024% : State Council (FFEEF Bm:)?ﬁ‘ﬂjl% L—k. KEBEEMED 2—IL, BEMFED) YA

INZEHET HIEHEADRIEEIRRE

20224 :ECOPV PV Recycle Industry Development Center

AKBEMESA—ILY LI EFHITAIEEEDH

JinkoSolar Co., Ltd.
Yingli Energy Co., Ltd.
RESOLAR Energy
Technology Co., Ltd.

S RSIKSEMTES1—IILOBPMEIZLYASREEIE, LILLEEEIR. {LHHNE =LY SitLhSAgESiEEIR,

BRIBICELEL IR A B IEL . B2 TOMIEA R AEA MO ER (BAL 1= F ( DIC L BED 1 —LEIN 212 A.
ERSABENED 1 —/LEHHNNEICRYNEL. EFEHNEBIZKYASREEREEZRIR, LFHNEBIEIEHFARDBRZE
FRAL. RO EUFE£99.9%, Sitz/L 5B, BEIYRL =SidFlEE (L6N (99.9999%) T, Ni5Et SR ELTD)H AL
METRE, 20244 [ZTrina SolarétB AL FRFAHAEDS 2A—ILHSDEIMEHZLDES 21— /LEEE,

State Power Investment
Group Co., Ltd.

BREEIZEYTL— LERFRYIRERYHNL, ED2—ILEMBLTN\VIL—LERE. BOBRICIYTSREERES
L. ALZREBIZEY, i)l DAgESiEEYR, FHE, MEASABEDED 12—V OB IS SEIERFET,

e

Changzhou Ruisai
Environmental Technology
Co., Ltd.

WHWRNIRICEY I — LERFRYIREZRYN L ASAEOHENICEYAFREEVA/ LY — a3 B, EVA/ LS —FDE
DEEICKYBBM B ESIEILERYRL ., EZRLE(CLYSitILERBZ 78 - B,

Fachmann Intelligent

Technology Co., Ltd.

WAL BEFNIB(CRY, HERSIKBEMED 1 —ILESHEL
HEUVRY 7 —% B,

DEE- R TIEER T, 7ILSTL—L, HFR, Si. Ag. Cu

Jereh Environmental HERSAKBEMED A—ILIDTILITL—LERFRYIRAZMYNL . BN R GEHARNIBED) ., D - BAFITOXRELFHFE
Technology Co., Ltd. S T/AN—HFDEYLE(F5%LL L,
Ycergy Technology Co., Ltd. |SIVI/N\—BLUVARBGEM L EEEZFHNTIEESE, AIREOKESIAKBEMES 12— L REEZEFHE,

Ref.) ECOPV PV Recycle Industry Development Centeri& #} (2024 %)

Copyright (c) Mizuho Research & Technologies, Ltd. All Rights Reserved. 14
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SEMIHEFEIREEMEDS 2—IL) G AL DB

KEBMED 21—V AL IIFADRYFEH

- 20164 3. Product Stewardship ActiZEWWTKEAREN R RE MIEHELTY XL
TvTENn,. FORDBRTICT. RKBEMES 12— ILERNRETHIEFRLEVNVSIAHAE

- 20234 :DCCEEW (Australian Department of Climate Change, Energy, the
Environment, and Water) [IZE WL T, BEEMHGRHEI R F—LDEFIZRR

- ZORF—LIZEDGRHEIA2025F LYEESNSFE THo1=H. 7‘:°E s DI TH
Y. BEFRICEVWTERICIEE>TLVELY,

KEBMED 21— A INEFHITEIEEEDH

PV Industries FILZITL—LEHFRYIREDEELI=R. AR, 42T . SitILBLURYT—ZERL . BUNER (g0 & RalEEEE
(244, IRTE. SitILVBAgH BN T BT E R FE P,
Elecsome HEMAIALIBRIZ LY PILZSTL—L ImFRYIR HSR, 12T, Si. AgBLURY7—ZEIURL . BIURE(F97%,

FERNIBEE NI ARIEEMES 1—IL100F . HSRIFMAIELTIV O —r 8 &L, SolarCreteE L THE A, IRE. KFEHEF
T.SitAgDFEZ M L (FNEN98%. 99.9%) SEB-ODHEEEH,

Sircel Solar 20245 |23 A FCIR ERRZRAAL . WIBEE N ITZFNF 2,000/, ParkesH A MEBARADIX-E— o —#EDRYNA
TAIBREEZE AL, Dandenong A MMIL 2L yF —, YatalaH A MIBREF A TIEIL—LBREDH,
Solar Renew NAOYRTSUNEREEL CGEER, MHOIB(CEY 7 ILITL—LEmFRYIREH L= MBALTN\YIL— 0B &

SIZBRRICE > TREMERELTHSREEREZEIN, BLGS5TO0CRELT, EV2—ILERDOHEICELY . HSREHRHZT .
SiEILERBET AEMEREP T, WThOEMBHN—HSRZEREDEFEEUNATEE, Siz/LHhSAgE RIS DT HEIF S,
Solar Recovery Corporation [2025%E5 B (2244 FTALIREE 714,6000 /FE DTS2 M EERRIR T 7E

B ATIEBAS M TIFELD, ASR, TILITL—L HFITELUSiILD9%LL E DB A AT BE

Pan Pacific Recycling BEMBILIBIZ KD H AL (0 fR) BTS2 8L, JLIBEE S(X240,000EY 21— L/ 5,

Lotus Energy Recycling RS LUVIILICKYED 2 —ILEREE,

Copyright (c) Mizuho Research & Technologies, Ltd. All Rights Reserved. 15
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EemSIKBEMED A—ILY A LB DE)R (FEER)

- ASRDBEFEMZERIDEL-EEEN G TR DB DO E RN - F&EEARICHLE
2010£E 4% [RESIABEHE S 1—IILUH AL ONETO—]

BENR(TIIR—2a ) AELGER

[ Pre-disassembly (manually/automatically) ]—) Metal frame, Terminal box (cable, plastics)

- BERTICR O REME B B — —— s— N
L sorosm-m e T -

£
o
]
e
83
a g Scraping non- Cutting Crushing Solvents

_ iﬂﬁﬁﬁ/%'ﬁ% % ,E glass layers encapsulation /grinding treatment®

AN IS o |ayer

c T i

_ HSAIKFE S5 B :Jo g .................................. 4 ............................................... J ......................................................................................................
c .= i

- RyRFAT8, w/\L—5.7T s § ' s o processing > plastics™2
l/_F . 9 ’f’V:EDF J 4’V_7‘I£ u_g.' Separation of g|ass and /mixture \ :
- AZRHAEI- BRI K HEUR Sorting by size,

EVA/cell sheet J

‘ [ Solvents } [ Post-treatment magnetism, etc.

_ Zg I/—tos/a“ . 7‘5Z |\ o/ \s/ | treatment (solvents, etc.)
oL Electryde (Particles Electrode
7_73& ribbon ] sorted) ™ ribbons
; % S — R ERY!
Eiﬂ*j/t)b/ Fﬁﬂ:ﬁj (:rflfz_n Glass Metal Glass Glass Glass \
'-7 7]__9_:)1“} |~7:EE Junbroken) (broken) compounds (unbroken) (broken) (unbroken)
- FDith Si cells

- ﬁlﬁﬂ‘ﬁ‘ng'\ '/_-.js_* /{)LZ’;E . Metal Rece R&D Metal .
E{-E compounds compounds
2020
Si wafers Si wafers
t)bﬁﬁ@”l‘::&%'ﬁ“ (S|, Ag, Cu, |n) /feedstocks /feedstocks

Metal refinery

- 'ﬂ:' $ E"] $5£ 75§ EF' ! D /purification process
) B AREH. BRILFHFR L Metals *1: including with ultrasound irradfation
- REBICELWFEDIER \ (A Al Cu) 2 depending upon S°'Ve"tyf
BRI DS T IEEL (BRE o A0)0) Ref.) K. Komoto, et al.: End of Life Management of Photovoltaic Panels: Trends in PV Module Recycling Technologies,
IEA-PVPS T12-10: 2018 £—# K%

&
©
-
1]
£
oo
[=4
=
)]
>
o
(%)
(7]
(4
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U'U"f blbiﬁﬁﬁ%-&l‘f%ﬂ%‘“ﬁiﬁtﬁﬁ &

[E]URER . 92% ~
" - AR EEREM. BE
B | Reiling [E&H‘-’&Mﬂé 4B = R 7 ] (BILER)T—IE 57 B) _Si_;)b:%éig%&i i

AR < —: BEAN (BA[EUR)
Bl : Q0% FEE

. .= o= l]‘%
‘ J [E] 4R 1 95%
FNVIE B HSR A SABEEA
FLAXRES [ gszEEs | (RLESRUR—ESEE)  ERE:~100%(3ABVE)
th[E] Jinko Solar - DAYl ]—»[ 3% Sk AN 3E ] [E14R 3R :92%
Yingli group Hot-knife-> $ B ] (BILERYT—IE7EE)  [EIUREE:99%
[BIURE : n.a.
Resolar Energy [ AL IE ]—>[ ExkuE ] ;fzﬂﬁ:,gfﬁ;‘;%\gﬁ
-ZDfth:n.a.
Yellow Hydropower ( e e e
Development | EHMLE > RLE 5> (EFMME | na GRSAVESY)
Changzhou Ruisai )
Environmental By B FKRrRUNIE | na. (B, /8rBVRS 1)
Technology
_ BE WongKwang S&T | Hot-blade>¥B: | (BILERUT—IZHE) na. L
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IR |

BB T OO OIS TS5 R EE

WE-JOCIor | BESRASANES) | wILESBER | EREESL AR

R

KE

M

PHOTORAMA

EVERPV
RETRIEVE

FORESI
ReSiLEX

ICARUS

QUASAR

SolarCycle

BBEST Circularity

Univ. of NSW

Swinburne Univ.

[ OF—E—Txvb/
| ALV ERIA—

BHEEESER [ EWNEEASEE

EEHE/RST | eFpaE | EREERRARE

HS5R-EILEE - K)T—DEIR > @RS

wmaonE - exmaE P st ABEHEREEE

|

BSR N
(] k J'I.E & ;' %
STk H fepmpmE > EREREREE

[ mnnE/SESE —  brmaE

[

B4 R — fEEg ]

| si: XKBEHEEEE |
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B Toox

IMZET5EIUNE - BIES KT

IED BiR

%7020k iR E 15\

BX

KE

—_—
—]

=

i

o

PHOTORAMA

EVERPV

RETRIEVE

FORESI

RESILEX

ICARUS

QUASAR

SolarCycle

Univ. of NSW

Swinburne Univ.

HSR ., AITL—L Cu. Si, Ag.
In(from HIT) ., RY<—

HSAAITL—L Cu. Si. Ag.
EVA. PET/PVF

HS R, AIZL—L, Cu. Si. Ag.
R)<—

n.a.

Si

Si. A TS5T74(4k
(In-AVT Y ELEREY M D)

HS R, AIZL—L Cu. Si. Ag.
(FRY<—)

HSAAITL—L Cu. Si. Ag.
(FR1)<—)

HSR . AlIZL—L Cu. Si, Ag
Si. Ag

£1{K;98%
£E:95%

HS5X:100%

EVA/PET: i 95%

Ag: #EE99%

HS5X:99%

Si:98%. Ag:99%

95%

n.a.

95%

Si:90%. Ag:70%

F1Yv—:90%

Si:70% (FHFE98%)
Ag:90% ($E99.9%)

95%
Si:6N. Ag:90%

AR RHFR

R < — 8B R A& B
A5 R -Si: Kb5Eith F

Al, Cu, Ag: JEER) Y1l
R)<w—: EHAHREH

Si: SOG-Si[E ¥ (FAD15%LL L)
Si: KIGEMIEF. LiBEIHHF
([EIYRSiIDI7%LL EZFB A FIA)

Si: K5 EMEF (6-8N) . KKHSTR
HS5R:80%LL EEZT7O—FASR
€& . KE5EMA

n.a.

(HSRFKREGEMES1—ILA)
n.a.

Si: K5 E it 7
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ANAOTRAACKGEMI S AL OERYHEH F 5

‘PeroCycle’ project

- EEEARIZ20245F2 8 ~20264F1 A . ZSWH e HE#EI 742 Y) . Solar Materials GmbH.
Solaveni GmbHE X FTEE

- The German Federal Environmental Foundation® 70 o+ &
[E=FED 21— /L{EH . ZSW]
- HSRERERN=-ROTRAAMKIGEMZI—ED 21— L Z{EEH
[ES 21— IILBEREE HORER(ROTRAAREHE) 48 : Solar Materials]
- ‘Thermomechanical process’|Z&lY . HS R E xR ZE 5 B B4
- RIEMFIXEAETT . RATRASERERZRDH SR [LContainer glass& L THFI| FH AT EE

[ROT RXAAMED 57 B [EIR : Solaveni]
- BEARFCIRIEBEARO/NSNWTOERZFHE (BE - A5 LEFICEETONIEL[A]%)
-ROTRAHDAFEBDIO%%H. fiEI% TR T HEMNBIZ

[EURRETRAA RERNZES 21— LE 4 :ZSW]
- EARL IR EE TO0% UL E D3 EREZFEIRT A ENNBIE

Ref.) ZSW news (https://www.zsw-bw.de/en/newsroom/news/news-detail/news/detail/News/thinking-about-the-future-of-new-photovoltaic-materials-today.html), 14 Sep. 2024,
C. Wessendorf: ZSW 3 Recycling workshop, 14 October 2024 |
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‘The Helmholtz Institute Erlangen-Nurnberg for Renewable Energy (HI ERN)’

- Cradle-to-Cradle Design of Photovoltaic Modules (C2C-PV) 7Oz 7+M—IrEL T,
AZRERDAROTRAA S (MAPDI3) KIGFE ML DT AL 70—

- HO0aR Y UIZ&BSpiroBNDBRE

- Column ChromatographylZ& 4
Spiro/Z [R#HE 4R (YR E66%)

- GBL(y-ZFB3Ub2)[2&BHMAPDI3fE
DRE

- BFEEIFILZEHRNML. MAPDI3ER
BN (YR ZR87%)

- FHEBEMAEATIADMEYR
- [EUSpiroE[EF. EIUXMAPDISE R & KL
URIWRASRZEZFIALE-XKEGE ML ZB4E
- PHRIERELELT. WTHDEEL
TILHEREICRKREMNG N EEFESR

- IRIEAROER(RIRE AR OB HEE
iE) BLUVIRMERA RE

Ref.) Z. Wu, et al: Recycling of MAPbI3 Perovskite Solar Cells, 41st EU-PVSEC,
Vienna, Austria, September 2024 |
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ZRMDAATRALCKEGEM) T ALV IILRREH
1) BRBFIRE O FILTIV) HERERICMNLIVICTRAT RN MNERE

: X. Feng (Southern University of Science and Technology, China), et al.(2021)
2) BHBHIRE(TFLY)->KEBFESBRICROTRAAANEBZEHHIBRE

:M. Ren (Shanghai Jiao Tong University, China), et al.(2021)
3) DMF:DMSOIZTRAOJ RAAA FEZ B EFRE

:F. Deng (Beijing University of Chemical Technology, China), et al.(2022)
4 KIBRIZTRAT RAAM B EBHERE (RERREVSARLTLSFE)

: T. O’Hara (South Dakota School of Mines and Technology, USA), et al.(2023)
5) DMFIZTRATJT RAS FNE2FBHERE

:H. J. Kim(Sungkyunkwan University, Korea), et al.(2023)

Ref.) J. P. Herrera, et al.: Comparative life cycle assessment of different recycling processes for perovskite solar cells, 52" IEEE-PVSC, Seattle, WA, USA, June 2024
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