GReAT: Glass‘Recycling Advanced Technology s
-The concept on the global optimal glass and ceramics recycling system
-Technical feasibility of recycling PV panel glass to ceramics and-tiles
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JAPAN — @ IRENA

= advanced market without PV mmm——
specific waste regulations
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A PV pioneer market with

recent rapid growth
500.000 potentially leading to a large
400,000 increase in waste by 2040.
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Expected Disposal Volume of the End-of-Life Facilities for PV Module
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Estimation of the future disposal volume of PV module
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Ratio of Industrial

Expected Disposal Waste to Final

Yg)lug; Disposal in FY
2015
3,000t 0.03%
6,000 t 0.06%
22,000t 0.2%
170,000 ~ 280,000t 1.6~2.7%

(A) Scenario of mass disposal after FIT —e (B) Scenario of disposal from leased land after FIT

(C) Scenario of disposal from fixed-term land lease after FIT . « - (D) Scenario of no disposal after FIT
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PV panel module
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Removal aluminum from module
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Glass recycle of PV panel
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After separation
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Glass cullet
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Sheet glass #RAZA
Glass fiber 72 AXA7711\—
Glass beads iz AE—X
Ceramic €73V %
Material [REIN
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Non attached glass on the cell

Little attached glass on the cell
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Guidelines for promotion of recycling on PV generation facilities
ke 0\ A 4
Transmission of information for toxic substances :
Offer of the information necessary for appropriate disposal

AENMARFORMEGEE: BELRCBLELIFRIEH

[Changes]
Introducing the "Guidelines for Providing Information Contribution to Proper Disposal of (£E ]
Used Solar Cell Modules" formulated and published by the Japan Photovoltaic Energy B —EHAEZARBARERRSRE - ARL TV A ERFABELE 12— ILOBELEIZET HEBERAIFF
Association. In addition, creating a correspondence table between the constituent parts VIERN E - ABENED A - L OB LERERTREN A DR EREER
of the solar cell module and the four parts shown in the information provision.
Excerpt of "Guidelines for Providing Information Contribution to Proper Disposal of Used Solar Cell Modules" MERAARERE 1-NOEEREICETAWBRAOHIES 1/ 10 50HER
411) TT);p;thaSnudthPtl;isCZOIds of target substances for which information must be provided b REEETINES R OREH S
Considering the viewpoint of chemical substances that may affect the environment at the time of 1) 84 |
disposal and the high possibility of inclusion depending on the type of photovoltaic power R R IT TR EHHOR L RBARET /L OBBRIIRLEEH
generation module, the following four substances are targeted. DO ERL UTO4Er T4,
Lead, cadmium, arsenic, selenium g, HFIVA EE, L
2) Content rate standard value o AT
The content rate standard value at the time of labeling shall be as follows, and if it exceeds this, it 2) il ﬁ'ﬁiﬁ-ﬁ L ) R » . L _
shall be labeled by the method specified in Section 4. ETETIBENSFELREAMTOAYL, INERZIFSIARIIENLFTETERTS,
Lead: 0.1wt% oo 00wt%
Cadmium: 0.1wt% AR 74 0wt%
Arsenic: 0.1wt% EE: 01wi%
Selenium: 0.1wt% £l 0lwt%
The content rate of the target substance is a theoretical value calculated by dividing the mass of . ) . o e . .
each of the four parts (*) that make up the module part that can be disassembled relatively easily w, HEHEOEREL, REOESIIRETIEE 2B T24>0E L (D TL—4A, @4
as the denominator and the content of the target chemical substance in each part as the P@r=7, @715 TREEL. O-Q-OMANT)) E0E B8, ThThoiid
numerator. DR ELEHEER RS TEL, BLTE BT 2SI,
(*) © Frame, @ Screw, @ Cable, @ Laminated part (including terminal box, parts other than @),
®, ®) WA MERFARRRE LA L OBERH R TIRBRAOAFI1 (F1R) (KBLRERE) )
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Glass recycle of PV panel
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Glass recycle of PV panel
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Glass recycle of PV panel
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Glass characteristic

12 AD%FE

Several glasses in market depend on the case of useful
FERAREICRVSERETZADHEREEINTIVS

GML GMA/GMV GMPV GMFI GMB GME
Liquid crystal I:r:(?i;‘,ee%tig:l Photovoltaic Fiber Botﬁole Electron tube 757> %&
AR H.HEE KXERit L e UA Panel /3%JV | FunnelZ7> %)V
Sodalime/ .
Glass type Aluminoborosilicate Sodalime Aluminosilicate Sodalime Sodalime BSatrrlcl)jrr:]tisnmd Lead
o PIE Ik N . A T e A "
HoAEE PNIHI T8 SRR ,—J: Jéﬁg\é J—2aR /=3B I L RO F L e
- Scientific Light Light Light X-ray Higher X-ray
Char;%cgrlstlc durability transmittance transmittance transmittance ngrﬁcégm absorptivity absorptivity
HEHNHAE ¥ EBE ¥ & B ¥ EBE } X-#RIRINME | SUELX-ERRIRE
S°f§t;1';s"§ oint ~850 720~740 720~850 720~740 720~740 690~715 655~675
SpeclliaraVit | 236~277 | 248~26 | 236~277 | 248~26 | 248~26 | 248~26 | 3.4~4.28
Color tone GMA:Clean, Clear Clear Clear, Brown, Blue,
& Clear GMV:Clean. Galaxy Clear mixed color Green, Other color Clear
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Selection of recycle method in adequate glass material
H72AMEBICEELU VYL IV FEERIR
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PV Module Design for Recycling Guidelines

Technology Collaboration Programme
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Ref.) IEA PVPS Task12, PV Module Design for Recycling Guide, IEA-PVPS T12-23
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e HRY : BAESRRE = N HTAGRIRE = & (MITULPIW)
- SRBAZZEN(4Rk 3 R) : Si02, B203, Na20, Al203
- A7 — —AECESHEREYIHEIE) : 8651E (INTERGLAD)

o mmiB{LFESR ALY IRHS AISEVFERR DY
HRTESNE!

Si0, B,O; Na,O AlO;

81.6 14.7 2.6 1.1 (wt%) /
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Overall optimum of aiming GReAT DX project
GReAT DX 7Oz /hnBig £ RE

< Image of an information platform >
Consortium

Manufacturers of PV module

and Battery
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Recycling companies

(Remanufacture)
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Recycled products and raw materials
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Information aggregation and sharing

Collec_tlon and , Sales and Construction
Transportation companies

YN \@ @é/./ companies
—IEE%L Information _Eﬁ_%lL
Recycling companies (M'Z'ﬁfé’éﬂent ) .
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Collection and
Transportation companies

!IZE:’EAEAE Demolition companies
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Sorting and Recycling companies )y1—22i Reused PV and Battery
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Recycling of glass cullet should be considered within family

n_1ateria|s (glasses and other oxide—-based ceramics)

Optimal recycling
among oxide-based
ceramics

2.3 mil. t-cullet

680 kt-CO2

Overall
optimal
recyclin
amongs
oxide-based
ceramics

Recovery of Glass to glass

waste glass optimal recycling

ggrlr(]tlil_?l/et 1.5 mil. t-cullet
-cu

7 KLCO2 170 kt-co2

Energy saving in glass
production by using cull

Recovery of
waste glass
from EoL-PV
30 kt-cullet
94 kt-CO2

420 kt reduction

1.2 mil. t reduction

Lime stone

Silica stone
and sand

Dolomite

Feldspar

Clay

J

= EoL-LCD glass (Home Appliance Recycling Law)
- EoL-CRT glass (Home Appliance Recycling Law)
- ELV glass (Automobile Recycling Law)

- EoL-PV glass (Construction Recycling Law)

- EoL-architectural glass (Const. Recycling Law)
- EoL-fluorescent bulb (Const. Recycling Law)

- EolL-plateware, etc.
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Overall optimum of aiming GReAT project
GReAT70 /7D BIET £ RE

N\ A

— Supply-Demand
=~ SN balance

Composition+Color
|5 7% K8 =}

Impurity contents
AHIRE

Transportation distance
1% 2 Bl /

\

Oxide-based ceramics like almost same glass composition are included in the overall optimum evaluation
H7AICHHRE(Si02-Ca0RtFIv 7 )DFELIL /-ER{L MR EF7IVI/HL2HRE DM RAICET HS
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[Sustainability] Design for Resource Circular Economy
(G RAF1FE)T11 VAL IOIWVEEI AT LET YL

End of Life Glasses Recyclig Flow
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New area design department

Network that promotes integrated system from glass
collection to application development and use of recycled
products
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High visibility projects from Oslo to Hong Kong BIPV

La Seine Musicale
Shigeru Ban

gcanopies
= Saud Consult
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the Glass Recycling Committee of Japan
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