State-of-the-art recycling management including
lithium—-ion batteries from PV modules
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Tuesday 11", February 2020

8.00
8.20-9.30

10.00-13.30

13.30-14.30
14.30-15.30

16.00-18.30

]

Mandatory meeting point for bus pick-up - Hétel d'Angleterre Grenoble Centre

8.20-8.30 Welcome Coffee

8.30-8.40 Welcome by Christophe FERRARI, President of Grenoble-Alpes Métropole
8.40-9.00 Welcome byCaroline MISCHLER, Head of DGE delegation and Masaomi

KOYAMA, Head of METI delegation - Presentation of the workshop
9.00-9.20 Presentationofthe Grenable Energy ecosystem by Cyril ISABELLO, Director

of Innovation unit

9.20-9.30 Pictures and departure by bus
Hydrogen Sequence : Co-chair DGE/MET/

Visits of CEA infrastructures on hydrogen production and P2X [1hr)

Presentations (Lhr)

0
Q
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O
0

Introduction to the CEA Liten new energy stratepy (15)

Presentation of the Valomé project — Vicat (207)

GROF hydrogen gastransportation by gas pipeline (20°)
Presentation of Japanese and French companies on hydrogen (10" each) + Q&A
AD Venta, Atawey, Sylfen, H2zys

Toyota, lwatani, Panasonic

Lunch buffet - BtoB
Green H2 production:

PRl oo

o

a

Q
Q
a

Visit of Engie Cofely installation of green H2 production on site

Bus transport mandatory to Air Liguide
Hydrogen: Air Liquide (Co-chair DGE/METI)

Security clearance (157)

Presentation of hydrogen strategy (15')
Presentation by Asahikasei (10°)

Workshopvisits / discovery of activities: hydrogen and biogas / space
{an example of expertise and use of hydrogen) and cryogenics
(illustration production tool) (2hrs)
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5 Place Victor Hugo

Grenoble-Alpes

Métropole (GAM)

Le Forum
3 rue Malakoff
38031 Grenoble

The Alternative
Energies and
Atomic Energy
Commission [CEA)
17 Avenue des
Martyrs

38000 Grenoble

CEA
(EA

Air Liguide

2 Rue de
Clémenciére
38360 Les Chtes-
de Sassenage
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Wednesday 12 ™, February 2020
Mandatory meeting point for bus pick-up - Hotel d'Angleterre Grenoble Centre

Biomass Sequence : Co-chair DGE/METI

8.00

930-12.15 Solar & PV Recycling Sequence :

12.30-13.30

13.30-17.00 Smart grid Sequence : Co-chair DGE/METI
Introduction on Smart Grid followed by demos in show room and lab (90°) :

17.00-1710 Closing comments by DGE and METI

17.10-1800 BtoB between companies (Smart grids)

Bus back to train/bus station
T

18.00

Co-ch
¥

'H_:’

-Rosi, ApollonSolar, SERMa, Wattway

air DGE/METI

Presentation of the activities
of the French national
Institute on solar energy

(LITEN] {30°)

Presentation of companies

(10°) Q&A - cards’
exchanges

-Kaneka, NPC,GRCJ, Harita Metals

Lunch buffet - BtoB

o

o

Visit of La Poterne (boiler)
presentation of the district

heating network (60')

Presentation on bio resource thermo-
conversion technologies for energy
and P2X application (CEA Liten)
(20°)

Presentation of companies (10" each)
on biomass - Q&A - cards’ exchanges
-APIX, WAGA

-Fuji Clean, Hokkaido University

®

o Group 1: New generation of Medium Voltage equipments: green
(SFefree)anddigitallyenabled(loT)/ Software and analyticsto
manage DER (Distributed Energy Resources) integration on Grid.

o Group2: Demand Side: Microgrid solution for prosumers

Presentation of the Institut des Smart grids (5')

Presentation of French and Japanese companies (10" each) + Q&A

o Enedis, Energypool, Exagan, Roseau tech, RTE / Cosmotech, INES, IFPEN
o Daikin, NEC, Nissan, Sumitomo Electric Industries, Mitsubishi Electric

5 Place Victor Hugo
Tenerrdis
19 Rue des

Berges 38000
Grenaoble

La Poterne

42 Chemin de |a
Poterne 38100
Grenable

Schneider Electric

Schneider Electric
Site Technopole
GreenOvalley

Conference Room
& laboratories

28 rue Henri Tarze
38000 Grenoble

Schneider Electric

DGE-METI WG ON
NEW ENERGY SYSTEMS
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High visibility projects from Oslo to Hong Kong BIPV
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Spread of Building Integrated Photovoltaics
BIPV (M —#R KBRS OBR
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Mega Solar "

1,661.688kWh X 83277 +1,107.792kWh X 1a>57F
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2030 PV Market forecast in Japan
2030 KBXAREOHEXTERHE
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Generation electric energy and ratio of major country
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2030 Main power supply of the renewable energy
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Table of contents
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Recycling of photovoltaic power generation module
Recycling of Lithium lon Battery
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The waste which a project intends for GReAT
GReAT7O 7D ¥HETIREY

> Home Appliance Recycling Law Rea)T1IIiE

> Law for the Recycling of End-of-Life Vehicle BEEVY 17k
> Home Appliance Recycling R 17I)ViEBEE
> Construction Material Recycling Law BRI IONE (?)
> Construction Material Recycling Law ZEERIVT1TI7NViE

> Construction Material Recycling Law ZEERUT1TI7NViE
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Glass characteristic
HIADEE

Several glasses in market depend on the case of useful
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Selection of recycle method in adequate glass material
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Glass category
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Expected Disposal Volume of the End-of-Life Facilities for PV Module
ABEEHRE1—IVOHEHRIA

Estimation of the future disposal volume of PV module
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Expected Disposal Volume of the End-of-Life Facilities for PV Module Glass
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Local uneven distribution characteristics of mega solar facilities
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PV Domestic market
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PV Domestic market share
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PV Domestic market share
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Guidelines for promotion of recycling on PV generation facilities
HARS1
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Guidelines for promotion of recycling on PV generation facilities
vk 0\ 0%

Transmission of information for toxic substances : Perspective
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Guidelines for promotion of recycling on PV generation facilities

vk N de 7

Transmission of information for toxic substances :

Offer of the information necessary for appropriate disposal
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Guidelines for promotion of recycling on PV generation facilities
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Guidelines for promotion of recycling on PV generation facilities

vk N de 7
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Guidelines for promotion of recycling on PV generation facilities
HIR 1
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Guidelines for promotion of recycling on PV generation facilities
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Guidelines for promotion of recycling on PV generation facilities
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Guidelines for promotion of recycling on PV generation facilities
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Guidelines for promotion of recycling on PV generation facilities
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Glass recycle of PV panel
yN b JACI Y P UL L))

PV panel module
AKEBXNRIAHFA(GMPV)

After separation
Glass 2 A( i)

Removal aluminum from module

SNesnEhi-iKB(7IN)

Sheet glass tRAZ A
Glass fiber 72X 77115\—
Glass beads iZ2AE—X
Ceramic ©53Iv/%
Material [R¥IN

Glass cullet
H2AALYk
Silver
& Detaching of silver
Refining
\iﬂwlﬁllli( 12 D)
Non attached glass on the cell / /{ % :
T2 AHFREFRBLTHLVIKR

Little attached glass on the cell
HIAHDFREMEL TLBIKR G Rc J




Glass verification tests of the PV panel (By Toshiba)
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Evaluation system of the toxic substance HIHEER > Yai-x
ERERY) R
EEFERY)
J ;;f” FIIT7L—4, BHER
T2 —AEAT HIfTEH %’fﬁ;ﬁ U:gl’&:%
= N i " = £ &1
SERHWH . (ete @
I )
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Evaluation system of the toxic substance PV Crusher PV Scratcher
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Glass verification tests of the PV panel (By Hamada , NPC)
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Glass and metal recycling technology development by hot knife
separation method
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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 recycle of PV panel
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PV Recycling Hommer

(recommended by GRCJ)

Y/ \W//1

Tiger-Chivoda Machinery Co.,Ltd.

Aluminum Frame Removing Device PV Recycling Hammer
Capacity: approx. 400 panels/8 hours for removing glass from cell sheet
Capacity: approx. 300~400 panels/8 hours

DB

B Equipments Features

=

TIGER Group/Related Companies

TIGER MACHINE Co..Ltd. TIGER-CHIYODA MATERIALS
TIGER-CHIYODA MACHINERY | COTTORI RESOURCE
3co. Ltd. RECYCLING Inc. MG“,,RC,‘.J




Processing by PV Recycling Hammer

Disposed PV Panels Removing Aluminum Frame Pre-Heating Removing Glass

Scrap Recycling Used as materials for; Smelting Companies
Companies Glass fiber, Insulation material, Rare Metal Recycling
Metal Recycling Foam glass, Ceramic clay Companies

Companies Recycled aggregates for concrete
54 pavers, blocks, etc. GRCJ



Basic structure of PV
AKBEXENRZRVOEREE
Cross section view of crystal silicon PV
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Cross section view of thin film PV
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fEmRE/1-INTHE

Elution test result according to each modules

fEmREI1—IVOBBHIAIEHE
HEEBRED1—NVTELBHDTEER,

BHAROER. BHOKXEZULEBLiZIFEL =
5 s—n— | mae | swme TR | va G205t ma | osiwa | DT BT | eow
£ (ke) - 2.8900 | 12.3400 |0.1400 |4}A&SRAT| 2.2400 | 0.1300 | 0.3400 | 0.0800
B - 15.9% | 68.0% 0. 8% - 12.3% | 0.7% | 1.9% | o0.4%
s#8 | Em | G# |2012um o H 6.5~6. 6 - 9.2 10. 1 - 7.8 7.1 7.6 -
EC (mS/m) - - 2.3 8.7 - 1.3 3.6 1.8 -
Pbmg/L) | 0.30~0.42 - <0.01 500 - <0.01 | <0.01 | <0.01 -
£ (ke) - 2.4500 | 11.9700 |0.1400 |4}A&RAT| 2.2500 | 0.1300 | 0.3400 | 0.6500
WAL - 13.7% | 66.8% 0. 8% - 12.5% | 0.7% | 1.9% | 3.6%
sw@ | @ | 14 | 2012 o H 6.6~6.6 - 9.3 10.3 - 7.4 8.2 7.5 -
EC (nS/m - - 2.6 9.3 - 1.5 3.1 1.2 -
Pbmg/L) | 0.29~0.44 - <0.01 570 - <0.01 | <0.01 | <0.01 -
£ (ke) - 3.4600 | 12.4700 | 0.1600 |4)A&SRAT| 2.1400 | 0.3500 | 0.3300 | 0.1400
ML _ 18.2% | 65.5% 0. 8% - 1.2% | 1.8 | 1.7% | 0.7%
s#@ | @ | kit | 2013 o H 6.5~6.7 - 9.6 9.9 - 7.4 8. 1 7.5 -
EC (nS/m) - - 3.4 8.1 - 1.0 2.1 1.4 -
Pbmg/L) | 0.20~0.90 - <0.01 470 - <0.01 | <0.01 | o0.01 -
W *—h— ELaoAE SL—a ﬁj»f';yx‘; =i EVA Gl |smEHsx| Kvvs—t- 2o
SEE A BT SEET Al
o H 9.8 - - 0.1 - 9.9 - 7.6
CIS B | DH leoms/m)| 21 - - 6.1 - 1.9 - 2.7
Se(mg/L ) | 0.04 - - <0.01 - 0.06 - <0. 01




Glass recycle of PV panel
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Facilities capable of recycling photovoltaic cell modules (GRCJ GReAT6)

O The facilities that are currently able to recycle photovoltaic cell modules as determined by the Glass Recycling Committee of Japan (GRCJ) are as follows.

Address

Equipment capacity

Quantity of goods
accepted up to now

Areas for acceptance of
goods

34-11 Shinbori, Imizu City,
Toyama

2,800 tons/month
(20 tons/hour, 7 hours/day x 20
days operating)

110 tons/year (2014)
8 tons/year (2015)

Hokushinetsu area (3 prefectures
in the Hokuriku region, Niigata,

DOWA
(Kosaka Smeltery)

MATEC
Corporation

Seinan

f\g Corporation Address

Equipment capacity

Gifu, Nagano) Harita Metal
. Co., Ltd. o .
Sales Glass Tile manufacturers Keiaisha Quantity of goods
channels for Scrap cell  Smelting companies Kaiho Co., Ltd. accepted up to now
products after SheEe Sangyo Orix
[egEEENg Mitsubishi Co., Ltd. v\// Eco Services Areas for acceptance
. Hirz_akin Materials Corporation o goods
(Hirabayashi Kinzoku KK) Corporation Sales Glass
Yamakoh channels
Co., Ltd. fF/ for
Shinrvo products
Corporation J Econecol Inc after
ﬁé‘ji : processing
Kyushu Metal ﬁ/’?? Hamada Environmental
Industry 2 NPC Recycle Tech Solutions
Co., Ltd. Kaneshiro Japan Corporation
Sangyo Scrap
cell
L . S sheets
Address 2889 Nishihabu-machi, 7-5 Keihinjima 2-chome, Ota-ku,
Matsuyama-shi, Ehime Tokyo
Equipment capacity 86.4 tons/month 86.4 tons/month
(4.32 tons/day x 20 days) (4.32 tons/day x 20 days) Address

Quantity of goods accepted
up to now

Areas for acceptance of
goods

Sales channels  Glass
for products Scrap cell
after processing Shee

Notes

10 tons/year

Nationwide but
primarily the Kinki region

Glass manufacturers (anticipated)
Smelting companies

Research institution owned by
NEDO (modules are provided as
research materials)

Nationwide but
primarily the Kanto region

Glass manufacturers (anticipated)
Smelting companies

Used in prototypes

Acquisition of intermediate
processing permit expected in April
2017 or thereafter

Equipment capacity

Quantity of goods accepted up to

now (tons/year)

Areas for acceptance of goods

Sales channels for
products after
processing

@® Already accepting goods for
recycling
Has the capability to accept
goods for recycling

20-1 Kansei-cho, Tsurumi-ku,
Yokohama City, Kanagawa

Crushing capacity
44 tons/month/machine

180 tons/year (10,000 sheets/year)
Note: crystalline system 250W class
Average for 2013 - 2015

Head office: Kanto region
Affiliates: Nationwide

(1)Damaged goods as well as modules
with high resource value (with large
quantities of Ag)

— Crushed and provided to
smelting companies as resources

(2)Undamaged modules
— Separated and recycled as sheet

glass (currently in development)

Separated and then recovered as
battery powder (in a powdered state)
and provided to smelting companies as
a resource

204 Jinguji 1-chome, Minato-ku,
Nagoya City

642.6 tons/month

2014 Approx. 54 tons/year
Approx. 2,700 sheets

2015 Approx. 36 tons/year
Approx. 1,800 sheets

Nationwide

Glass Cullet trading companies (for use

as raw material for glass wool)
Scrap cell Rare metal recycling companies
sheets



Recycling action of the disposal PV module by Trina & GRCJ
M)FEGRCIDREEKRBEBBRES 2—NDVY 17 IVELEE A

Trinasolar 20

Power beyond solar

r)FY—5— BEXKBEBREV2—LOUYBAILZFOBHLE

COEDABARZEMICIYEZTZZToN-ESFIC, EATEREVNZHLETET,
BN —BLEVNEREERZDLYBHYBLEFETS,

Trina Solar(WAR&EMM)F ) —5— 11 LM E4)) X KBEBED2—ILD3R()Ta—A1)1—
x-w/wwo)ﬁw,%ﬂmm:-c\bvxﬁéﬁmt’;u%%(eRmn L. ARIILD) Y A7)V
BOWoRYMBATEELRZ, COEDHEEICLOISHEED1—ILORELRD L, HEIZTIHAIIL
WNIBFZTHTTHEYET, (BAHMNEEELEHTNSD GRCIZFRBLT/ARILOEIR, JHA 7LD %
W=LET EREF—HCEBINTFT,)

SHNARNZEIEROEERT) YAV ZHEDAE BEXRR M R—MIFE TIEREZEN,

& 3:%:03-6435-9008
*—)L :Product.jp@trinasolar.com
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Report duty of PV disposal expense
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FTT,

BAE, FIT HIEE OFEMEIIIRECFEEEHN S ENTE Y, BEFHBRET A F7A4 12BN ThH,
R TRFOFEEO 7= DI EIRERHCFEER AT O AL TRE T A Z 2RO TWET, £72 &
BERT RN X —HESFAEETRLX —REEA - RUEREHR Y VT —7 /NEFEEOFREEHR

(201845 A) IZBWTE, 77 ar 77 LT, BERTR/LVX—TH 2018 £EHIZ [HFT0 FIT
FIEEOBITIRILIC O FA A, FEEE I ORENEHE - R EDHEORELZRBIL L, TNEZREFE
BHOEHRE LTART DT, MBS U THRERI - 88 - EMTE1TI. ] L3N TWET,
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BB L. FITREZ 2} - £ TOFARRBET RV X —REEE 10kW REOXEAEEREZERL,)
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61 wm:@wETxN¥—F 2018%78 GKLJ



Ideal situation on Removal, Transport ,Treatment in PV systems
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Ideal situation on Removal ,

Transport ,Treatment in PV systems
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Overall optimum of aiming GReAT project
GReAT70O /7O BEIET £ RE

Supply-Demand
balance

Composition+Color
578 K =}

Impurity contents
AHIRE

ransportation distance
i 1% i2F

Oxide—-based ceramics like almost same glass composition are included
in the overall optimum evaluation
FH2AICHRE(SI02-Ca0FR IV )NFELIL =BtV REFIIVI/FES
ZEREOFHIEHRAICTHS GRCJ



Glass Recycling Advanced Technology
GReATZ7OYx /MO BHET 2HREEERVFIINVHEEDTIRE

IR R7) S Jo Tt
A Ao’ 7 A ‘
BB L Y17 IEE 13873tH
2163t ) [lgﬁé:gfw”«ﬂ 15273t-cullet g
72ht{Co2 2775t.C02 1773t-CO2 BR- B
B LMREIIVIA VY1 oNGZRAERICEST (R2so kO Ak
o SAREDEIRE | someict || 2z
SR A IS IR R e
GMA: 6373t GMF: 3.773t GMB(#&8): 5873t /
GMV: 1973t GML: 4.475t GMB(R&): 56771
GMPV: 307t GMB(ftk): 1373t
m— 2
Clvem
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(:..’ THE UNIVERSITY OF TOKYORIEWRE . iiiestel

the Glass Recycling Committee of Japan




Fectslon

3 Ifassas and other oxi

G potj r(;

0]0)

ﬁon%dered within feﬁmlly
ased ceramics

< » 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)

Optimal recycling
among oxide-bas
ceramics

2.3 mil. t-cullet
680 kt-CO2

Overall
optimal
recyclin
amongs
oxide-based
ceramics

Recovery o Glass to glass
waste glass optimal recycling
from ELV 1.5 mil. t-cullet
96 kt-cullet 170 kt-CO2

27 kt-CO2

Energy saving in glass
production by using culle

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

= Eol-plateware, etc.

420 kt reduction

1.2 mil. t reductio

Lime stone

Silica stone
and sand

Dolomite
Feldspar

Clay

\ J

Q‘,Hi,?k%& GRCJ

THE UNIVERSITY OF TOKYO
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 —)YH 1 27 IVERF

Comment ca marche?
o Fabrication des panneaux
photovoltaiques 9 Installation
des panneaux.
Br am
L g A eLes panneaux
/4 /4
& "5# lé’g j‘ sont retirés
Uejy; apres 25 ans
lse% (durée de vie
A 2 approximative)
Q;\" et envoyés vers
3 < l'usine de
« En 2017, . 2 recyclage
la France comptait 2 W
80 000 <. lm’nv!lﬁl

=Y

. &7
panneaux %f;
photovoltaiques =~

riaux peuvent Recyc\ageﬁ' L

ensuite étre p— U

utilisés pour SN

produire de "“‘ & .

nouveaux =

panneaux. Verre &S récupeére tous les matériaux

Cables  (verre, silicium, cables,

Silicium cuivre et autres métaux).

LP/INFOGRAPHIE.
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 —)YH 1 27 IVERF
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Recycling example of PV module by Veolia
KA Y PHOABEED 21— YY1 7 VER
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 —)YH 1 27 IVERF
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 —)YH 1 27 IVERF
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 —)YH 1 27 IVERF
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 —)YH 1 27 IVERF
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 —)YH 1 27 IVERF
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Disposal PV management report by IRENA
IRENA JEZEPV2R—I AP FHR—P2016

76

4

/

TBIRENA

END-OF-LIFE
MANAGEMENT

Solar Photovoltalc
 Panels

/ / 4“

A

CHALLENGES AND
OPPORTUNITIES

Andreas Wade (IEA-PVPS Task 12), Stephanie Weckend (IRENA), Garvin Heath (IEA-
PVPS)

Contributors

Dr. Karsten Wambach (bifa Umweltinstitut), Tabaré A. Currés (WWF), Knut Sander
(6kopol)

IEA-PVPS Task 12: Zhang Jia, Keiichi Komoto, Dr. Parikhit Sinha

IRENA: Henning Wuester, Rabia Ferroukhi, Nicolas Fichaux, Asiyah Al Ali, Deger
Saygin, Salvatore Vinci, Nicholas Wagner

GRCJ



Cumulative PV panel waste (million mt)

Disposal PV management report by IRENA

IRENA BFEPVYR— AL KR—M2016

GLOBAL PV PANEL WASTE
PROJECTION 2016-2050

100
%0 The world’s total e-waste reached a record of
41.8 million metric tonnes in 2014. Annual PV m
a0 waste was 1000x less in the same year. Yet by pr -‘ 78 Million
2050, the PV panel waste added annualy "
70 could exceed 10% of the record global e- .o ’
waste added in 2014. :
»
60 o
L
50 oo’
L ] & °
- L
40 .
Lo T
[ ]
30 .
- [
» L]
20 .

. -
L ]
0 :.“ ot 8 Million
[ ]
/ e® * 43.500 250,000 1.7 Million
I
Op2 7

| |
2016 2030 2050
Regular-loss scenario ] Early-loss scenario uu} Linear (Cumulative PV capacity)

5,000

4,500

4,000

3,500

3,000

2,500

2,000

1,500

Cumulative PV capacity (GW)

1,000

S00

C® IRENA

Infernaticnal Renewable Energy Agency
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Disposal PV management report by IRENA
IRENA BEEPVeR—I A M ER—P2016

T4 CUMULATIVE PV WASTE: SO IRENA
TOP 5 REGIONS 2050

China

20 million

13.5 million

,« I (o ilion
- 7.5 million
pan
6.5 million
) 7.5 million
-
4.5 million
2050
4.3 million 78 million tonnes of PV

panel waste globally

4.4 million

[y
=
[+F)
S
=
| I

n n n | | n n | | n n n n n n n n | |
5 10 15 20
Regular-loss scenario  [J| Early-loss secnario

78 GRCJ
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=2 advanced market without PV

Annual PV waste (thousand mt)

Disposal PV management report by IRENA
IRENA BEEPVeR—I A M ER—P2016

JAPAN — @ IRENA

Intemational Renewaoble Energy Agency

specific waste regulations

800,000

700,000
A PV pioneer market with

recent rapid growth
500,000 potentially leading to a large
400,000 increase in waste by 2040.

600,000

300,000
200,000

100,000

o —
2020 2025 2030 2035 2039
Regular-loss scenario || Early-loss scenario [ METI/MOE scenario

GRCJ



Recycling example of PV module by FIRST SOLAR
727—AbM)=—5—8OKXKBEES 2 —-I) T 1 7IEH

THIRD GENERATION CONTINUOUS PROCESS RECYCLING (2015)
B3 A Y ILERE (20155 ~)

F2RUBTAVILERIE (201 15F~) EDHE :
- 24BHEEICEYHRT YT

« AUNY FREFHCKYRERBEZHIR

- 1HH-YDONEEA30FY-150 bUICEE
- LERERAE. RIFRELE. AFE 3 0%AHIR
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Recycling example of PV module by FIRST SOLAR

727—APM)—5—8OXKBXEEI 2 —-N) T 417 INVERH
FIRST SOLAR MODULE RECYCLING PROCESS
27—AbY—5—#tYyHL4Ho070€A

Separation &
Refining

Cd Product
i) 8 Film Removal
L) Solid/ Liquid
N Separation

Clean Glass Cullet Glass Products

W )

Lammate Material Rubber Products

Holding Bin

EVA/Glass Separatlon

FEEFEMO%LULE &HFR0%ZEYHSLIIL



Recycling example of PV module by FIRST SOLAR
727—AbM)=—5—8OKXKBEES 2 —-I) T 1 7IEH

GLOBAL AND PROVEN INDUSTRY-LEADING PV RECYCLING EXPERTISE
INRIL) YA IO I XA /IN— bk

o T7—ARMY=5—#E, RILOHNLBEHBEENRINOBHMMBEE)HA4 22Ty b,
o« 2005F(CERMELDHTA—NIHNDBENBYHAILTOTSLEEA,
AU, TL—=YF, TA)HOBRIFIOFEULDEGZEEAHY . ChETIC20H5b2ZIHAT)L,
o RT=VT v TARLBREDIH. FERNGREZEARILOSIEICH G (BEFRRTEM2005MNE)
o FEERMDIORULZERLEHNARVEECERA, H7RX4690%%ZEMRL A ARG 1—Z,
» YA HOLTOLADERSALE, EEEFEDBIRICH T TRENEHRMRICIRE,
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BRRDARBHXES 2 —NV)Y 17 IIViEE (DH.%E&

CENELECIC & 3. XEREitt T ¥ 1 — IV ERENERICH T 5 B KEIROEES

<8 >
OERMBHIL L HHBENME
0 )HAI7NLD{RME
OEMAGERLED{RE
OFBYLTREEDRL., AR - BRADEEZLR L O KREE
OFENLGZRBIZOLENSGBEOMILE

<EREH>
OmYFZL, REMBICETHIBOBRE (H7AWH, BEELELE)
OSiFRLIFSIiRDET
0. TOHEHERRY (FSiROBE) OFBt - BRE
OSiREES RORFMNTEZHENBEEF, ESIROD-HOLEBENERMA
OHERRVESHBEZERTHILEHORR, YR ELOESFORL
OHSAREYMPOEERRMEFTREOLR

- §3 : 100 mg/kg (¥ HR)
-AKEDL SiFdk 1mg/kg (BEHA), ESiR 10mg/kg (BEHEHE)
LY :Si%k 1mglkg (EER). 3ESiFH 10mg/kg (KER)

Action of European « American PV module recycling promotion
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Action of European « American PV module recycling promotion

BRRDKBZAES 2 -0 ) Y1 7 IVHEEDEEA

KEICEHITEE)M

EELTEGNLEERBUSATOELA, 4 LIRIEARD

KiEShTLS
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US Solar Energy
Industries
Association : SEIA

20164F

PVES 1=V 41
INTOI5LRER

National Science
Foundation:NSF

20174

Sustainability
Leadership
Standard for PV
Modulesh R E
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Action of European « American PV module recycling promotion

BRRDKBZAES 2 -0 ) Y1 7 IVHEEDEEA

US Solar Energy Industries Association : SEIA
201659AH
PVEZ 12—V DVFLIONTOI57 L RR

US Solar 3 ROKXERER = R 8L /-HHE A
REBER: TKBEXRBEROIBIULRRYEO,

ABAREE12-IWITLIVOEBE(CHERLN—DMFT—2RTEL.
Contractz$ifEL TV - « cN—DF—1
ECS Refining , Green Century Recycling , First SolarZ:&
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Action of European - American PV module recycling promotion
BRRDAKBIELES 2 =) Y 1 7 IV D ELEE A

National Science Foundation:NSF
2017510A8
Sustainability Leadership Standard for PV Modules?'$g &

B =HIBEE. MMmBEE. 7077 LR LEDER M ZITIIEEFI DA
MRIR - FFREICERBLAERRET RESER D, PVOF17Y917V DGR
HRERD, ERRRICEVI X TETS

%N HDIEER

EIRR @A SOEBEINEDZERKE
M1 :H7AD80%LLE
MR2:H7ADI0%LLE
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GRC] 3R:PVLIB

the Glass Recycling Committee of Japan

GRCJ 3R:PVLIB Program
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¢ JFR : Japan Future Renewable Energy Institute Co.,Ltd.




3R:PVLIB Cloud,;
Life Time Management Framework

Japan uture Renewable Energy Institute Co., Ltd.
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Life Time Management for 3R-PV & LiB
217314 L= XA b 3R

4 N 7 ) /” ‘\\ N/ )
) Recycle &
EPC Refine
PV and || poceller IPP : Power Evaluat | y
m?nufac Distribu House Owner or 4 A
urer tor Recycle -
' Reuse Certification

\_ AN Y, \ / \ _J
I3R-ID ISR—ID I3R-ID 3R-1D IPTOOf
Certification Certification Certification Certificati gicme

[ GRCJ 3R-program powered by JFR Institute Block chain data base ]
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Type and Structure of LiB(Lithium lon
Battery)
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Cylindrical
Type

Types of LIB

Laminated

Type
(Pouch)

GRCJ
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Other:7.8%

" Cathode material

Electrolyte:9.3%

Separator:12.6%

Cathode Material = IE#&#t (JF O L+ a)
Corrector : Alumiun Foil = 7 JL35R

Anode Material = {541 (2£R)

Separator = Z/\L—32 (ZFLEDT1IL L)
Electrolyte = EBfE &R

Corrector : Copper Foil = §i5H

Container = /\Y/ 7 —U | Z{FESMFH(TILE)
Others = ZDh, NAF—13E

93
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Establishment of integrated circular manufacturing system by product lifecycle
management & innovative dismantling technology development

By Prof. Tokoro
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http://www.u-car-guide.com/release/20170928-4/
https://www.ipros.jp/product/detail/2000219308/
https://city.qbei.co.jp/media/blog/senbonnakadachiuri/info/post-522.php
http://japanese.rechargeablelifepo4battery.com/sale-10049868-super-power-40hq-container-lithium-battery-energy-storage-system-ess-500kw-1mwh.html
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Innovation in manufacturing for a hew sustainable resource recycle
M- BBRBIRYIVINVERREETDEHN DKW 7AtLANERH

B RFREHEIEA
3 Ah it L= R HERiiiREEEER 514065
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Establishment of integrated circular manufacturing system by product
lifecycle management and innovative dismantling technology development
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Project Leader:
Chiharu TOKORO Professor, Faculty of Science and Engineering, Waseda university

HEFARARE: AT T RREXE BT FHEER 8iR

B : REF17Y17NVERICE-THELEEZHREGL) 1R 2B
T3 EDRAETIVHMIIUSE, M ORBHMNEERAILTIEEREL,
BhETENEZABY L) I—-A/)Y 17N KR 5B HF X ZRIH

09 GRCJ



Establishment of integrated circular manufacturing system by product lifecycle
management & innovative dismantling technology development
REIT17V1 N ERBETNEZ AP EMNBAERBICLIMEBIREE ATLOME

DFILLABRO7IVI[EIEE TR DOMIER 573 6
A

- iR E*“’ﬁ PIL=3E
‘ é‘ EEENE

 UFOIOLAAZ /ﬂ},/(/’) )L —4%

{IEEEOD%%/ (} LA FRBR) ULRE

A
BaMBRESNIETELE ZIVZEEEREY SR Z 8k

§'%En':’éﬁﬁﬁb'tb%EEM*ZI*Bnn’EFaﬁﬁt:ﬁHT%ﬂ'c_tﬁ‘
AJHELT R B R/ SV AL 10 #: il FEICHR $H



Establishment of integrated circular manufacturing system by product lifecycle
management & innovative dismantling technology development

REFT7VM 7NV ERETNEZAZIEMNBAERBICIIMSHEIREESATLOMHEE

EMOLMIEN DR EPOELERIREESATLA

3 R — ety HE e,
B4 B a8t [EIR
= ) N O IR - AR
A\ & W r3va-z0E#
A 0 ? - -
i T aous BHOHII-R \ | LR
i (REIURE) - BRI DATE) \ : EHE - (o
w— - -~ S EAE M550
J e~ P o AR
e L &=
N Wﬂ RATNC & DS DEL gg ig %
T VIR S5RE A # BRI LZET R
RARSE | ("’) a5 (5e%) e S
4 (=0 " =200
R | we i
% 4 ¢
FUE R AW R
KOG IRIEIR FEFEOEIRIEIR

SRR - BNELVEN IR THI MIABR/ WAL I ZRREL. TBHEBEER
- RETOCADRERICOLITFRIZEICEN, 2<HUWVEBIREEATLOEEZBEY

101 GRCJ



Establishment of integrated circular manufacturing system by product lifecycle
management & innovative dismantling technology development
REIT17V1 N ERBETNEZ AP EMNBAERBICLIMEBIREE ATLOME

AREH i IFRTELCEREIREAS

( HRBIRIAE )
bag o120 10) ¥4 ﬁﬁﬁﬁgjmtxﬂﬁ’ B2 (CORPIRRRIBSIRWER || 51 7941 JILRE(t

m—" . . L A T N \ ."u - 5 =Q(
> yrdo w0 | T NEHDA— |
—— ~ ~ Sy t | "o ¥
Egﬂ I —=]
o d l
TR e i =
\ I I

o ore &5 BN “
W =
é"‘.{--ﬁu: 3
\»\‘;—:
P g e e e

/

—_—”

i ' :';‘ — m . -“ " | 2 Sttt uan a2 ~--.',‘:-‘:.:»' _\,':?'. [
; xR B §hs FE SRR,
@ Q - ;P"J? )1,;

SARAR R —T ORI :
oAFOROHRST . WEEOBAMEIREC

¢S5 5WBINILFNTUTILEGad3EZ o EE(C
* B 5 (CHROTREIRERET - BIET O ADIRE

1SRRI RER TR ERE S DR

ChETHETH o7, RMBEICHARTEN/-EBmDEERE) - SR
LR NERIL. HLARERN-7E/IHLET. ELT &£
EYATLERA SN/ G LB REIREASORRICEMLET GRC]

102



THANK YOU -



