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General waste

Others

(Personal computers,
gas appliances, etc.)

Furniture
Clothes

Home appliances

Paper

Containers and
packaging

Garbage
(Business-related
garbage,
household garbage)

Laws and Guideline to Control Waste
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Law for Promotion of Effective Utilization
of Resources

(Specified resources-recycled products)
* Personal computers * Rechargeable batteries

Construction Material Recycling Law

» Concrete, asphalt, wood

« Construction contractors take charge of
sorting dismantled construction materials
and recycling construction material waste

Home Appliance Recycling Law

= Air conditioners, televisions, refrigerators,
washing machines

» Consumers bear the costs for recycling

« Retailers receive disposed appliances and
manufacturers reproduce products therefrom

Law on the Appropriate Treatment and

Promotion of Ulilization of Livestock Manure

* Observation of management criteria for
disposal and storage facilities, maintenance
of facilities

N
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Food Recycling Law

» Businesses that manufacture, process and
sell food products take charge of recycling
food waste

Containers and Packaging Recycling Law

» Cans, bottles, PET bottles, paper or plastic
containers and packaging

* Separate collection of containers and
packaging by municipalities, recycling of
containers and packaging by manufactures

and user entities

Law for Promotion of Effective Utilization of
Resources

Designing with awareness of the 3Rs, product
labeling for separate collection of waste

« Specified resources-saved products

« Specified reuse-promoted products

» Specified labeled products

Promotion of 3Rs of by-products,
utilization of recycled materials

« Specified by-products

« Designated resources-saving industries

» Designated resources-reutilizing industries

Guidelines issued by the Industrial
Structure Council

* Guideline by product category (35 commodities)
* Guideline by sector (18 businesses)

End-of-Life Vehicles Recycling Law

« End-of-life vehicles

« Purchasers (car owners) bear the recycling
cost, and manufacturers tack back and
recycle fluorocarbons, air bags and shredder
dust

TN
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Industrial waste

Construction

Agriculture

Food

Electricity, gas,
heat supply
and water

Pulp, paper and
paper products

Iron and steel

Chemicals
Mining

Others

Manufacturing of
vehicles

GRC)J



GRCJ Profile
GRCJOBE

[Basic Datal]

« Name : The Glass Recycling Committee of Japan <++GRCJ

* Founded : 1999.

« Members : Corporates of recycling, producing, R &D
waste glasses, and code of ethics promote
the use of waste glasses.
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GReAT (Glass Recycling Advanced Technology) Project
GReATOBE

[Summary]

-+ To collahorate with various companies which are responsible for transportation,
dismantling, separation, segregation, raw materials manufacturing development.

- To develop an evaluation system of total optimization and specific optimization
of recycling of above—mentioned various glasses with different compositions
and concentration of impurities.

- This project proved that the glass recycling could significantly contribute to the
waste and CO2 reduction.
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Objectives of GReAT PJ
GReAT70Y /b BEM

@ Develop for the abolished glass and build integrated recycling model system
BRHZADEK: M. ML= ABERILOBIRBEETIN I AT LOBE
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@ GreAT build model of effective supply chain managed on basis of commerce.
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The waste which a project intends for GReAT
GReAT7O 7D ¥HETIREY

Home Appliance Recycling Law RaJT1IIiE
Law for the Recycling of End-of-Life Vehicle BEEJY 1Y) iE
Home Appliance Recycling Rl 7IViERE
Construction Material Recycling Law BRI O0MiE (?)
Construction Material Recycling Law ERUTLVIE
Construction Material Recycling Law ERUTLVIiE
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Glass characteristic
7oA

Several glasses in market depend on the case of useful

GML GMA/GMV GMPV GMFI GMB GME
T8
) RE-20N ABEh BigEH> A UA
A+ 37 ezl
- TP/ S JY=4R/K/ | .,_ T 1) L .
AIZEE | gfopim | /THER | puzime | /YRR | V-FER | gpnozosn
. . . _ FhEL
A HENHAE| XEEH ¥ FE B eRER X-#m it X- $8 R 1
BiEsC ~850 720~740 720~850 720~740 720~740 | 690~715 655~675
HhE 2.36~277 | 248~26 | 2.36~2.77 | 2.48~26 2.48~26 2.48~26 3.4~428
GMA: 2=, 2UF QIJJ? JUF.FI0,
&Hh 2Up GMV: #1)—20, SUF Th—, V)=, 2U0F
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Selection of recycle method in adequate glass material
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Glass category

H2AORER FIER
G-material ¥—=2FJ)7IZR:&E9Fic
GMB~GMQ®OIEFAIIC2T5ZITAN

[ o & —
G-material category —=FU7NVOiEF
Bottle Architectural Vehicle Fluorescent
GMB EUHS R GMA | "mmpsz | MW | ggmxsz | OMF | asirssz
Liquid crystal Photovoltaic Electron tube Medical
GML | wmimssz | OMPV | oomsensz| ME | mzasysx | OMM | pgmssa
Planter Ceramic Table ware Fiber
GMP | yemysz| GMC  |iszyppsz| GMT BEHSA GMFI | w52
Optical Quartz
GMO | w5z | OMA | Zyisz
Glass category iZ ADIESA
Lead &2 SodaBolisilicate Sodalime Silicic acid B ol\:l:g:iucn;t e Borosilicate
i ) =475 PR EE S q =+ T
Soda alumina Alumina
Borocilicate | Aluminosilicate Borosilicate Quartz Non alkali Others
ARTINI)ED 7N/ EEEE PN kR R A% &7 \hY) xq))iu]
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Expected Disposal Volume of the End—-of-Life Facilities for PV Module
AKESthES1—IVOHEHRA

Estimation of the future disposal volume of PV module

® Over 10KW (non-residential) ™ Up to 10KW (residential) 900,000 - e span: 20 yrs Life span: 25 yrs Life span: 30 yrs
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Graph: Expected Disposal Volume of PV Module Graph: Expected disposal volume of PV module
(life span of 25 years) (life span of 20, 25, 30 years)
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Total volume of domestic PV shipment according to the use
ABRET1-IVOEARITHERNRETHEE

200825201 7FDREHAE

EATREG $EME| 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
1) &% MW | 1969| 5437| 862.2|1204.9| 1,869.0] 2,367.0[ 1,973.2| 1.547.3| 1,211.4| 10789
(2) FRET ERA MW 38.7) T744| 1969 141.9|1.213.5] 3.279.9( 3.461.6| 3.363.9| 3.476.0| 2.719.1
13) RRERA MW 0 0 0] 536 724.2|2B896.7( 3,780.2| 2.192.4| 1,649.9| 14388
4) MNEGH-BER | MW 1.1 5.0 3.8 3.7 28 2.1 13] 330 3.6 9.5

HEXH MW | 2367 623.1|1.0629| 1404.1| 3,809.5| 8,545.7 9.216.3| 7.136.6| 6,340.9| 5.246.3

1981FEromRlr | MW | 2197 2820 3.883) 5287 9.097| 17.642| 26.859] 33995 40,336 45,582

(1) EEA10kWELT H# - JPEA

(2) WEM. T8, $8. AR. @f. S2RER S00WERROBLEEERLT)
(3) RREENE L AS00KWL ELohoeREN

4) €. BH. HER. BY. (T8, TARTHORALH - REHE
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Expected Disposal Volume of the End-of-Life Facilities for PV Module Glass

KEBRES2-IVDH7AHEH RIA

2018FE 52027 FDHHHESE

2 W, I8 5 AR 8% SRER SOWER0REEREXE)

3] AMEFNLE L L500kWELEDH o R RE
4 NE. M. HEE. ES. T8 TARTESORNGAE - EERE

12

HAERN AT E F£X| 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
(1 #=%H k| 47338 69553 74008 90070 122056 152410 166997 145604 100280 121842
(2 WS- -NRE k2 0 0 0] 11386 11138 19202 20544 29265 3.001.0 36068
(3 RRERA b2 0 0 i] 0 0 0 i] 0 0 ]
20 |4 MOSH-BER | b~ 2846 266.1 2870 476.5 5136 445.5 216.6 828 6a.1 6.1
NEH k| S0185( T.221.4( 76879( 11.522.1( 138230 176158 198707 175747 130871 15,8581
2001 ErSORN | k24| 154480 226604 303673 41.680.3) 558123 734281 032088 1108785 1248756 1407347
(1 =4 ks 105.2 179.5 300.4 3108 3108 3837 625.0 11324 193628 25090
(2 WS- -NRE k2 0 0 0 0 0 1] i) 0 i ]
(3 RRERA b2 0 0 i] 0 0 0 i] 0 0 ]
0%F |4 MAGA-BER | b 136.1 179.5 18586 1423 BO.4 828 86.6 1176 1176 B04
NEH ks 241.3 3589 495.0 453.1 3812 4T6.5 T11.6 1.250.0 20544 26794
200EreORE | B2 | 15594 19183 24133 28665 32577 37342 44458 5.6085.8 7.7502( 104298

) EERT0WELT #W : GRCJ
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"The 19 years problem” of FIT
BEIXREVVERYO 19FERIZE
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Collection Financial Reserve for Disposal
REICIEIISOEIN
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Mandatory Reuse for PV Panel
KBV BFIAZEL
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Local uneven distribution characteristics of mega solar facilities

AH)—7— s i Dbk (R TE 14

No.| R T | man %% No.| W& o | mew %wg No.| W& | | mawm %wg
1 iimE 1,205 240| 5.0 17 BHR 381 73| 5.2 33 PHEHR 119 48| 2.5
2 AR 952 98| 9.7 18 AHER 368 92| 40 34 IR 119 52| 23
3 wER 811 115 7.1 19 BER 343 80| 43 35 WARRT 114 29| 39
4 RIR 721 176| 4.1 20 BIgR 342 74| 46 36 BiRR 112 40| 2.8
5 RIR 706 80| 8.8 21 1T]m]} 301 89| 3.4 37 IIRR 111 47| 2.4
6 EER 675 190, 3.6 22 EER 288 91| 3.2 38 L E T 109 31| 3.5
7 ERER 666 183 3.6 23 | #MILR 206 39| &3 39 BER 87 40( 2.2
8 tERR 603 171| 35 24 APRRF 191 58| 3.3 40 ®RR 83 33| 25
9 HhAR 552 126| 44 25 T0ft 180 14| 129 41 ERR 83 51| 1.6
10 EHR 542 74| 73 26 EmRR 166 44| 3.8 42 HER 82 43| 1.9
11 FER 539 147| 3.7 27 AR 156 31| 5.0 43 IR 73 37| 2.0
12 AR 527 74| 71 28 BER 143 69| 21 44 =R 59 29| 20
13 BhR 442 86| 5.1 29 EAR 126 a7\ 2.7 45 hiRR 53 17| 3.1
14 =ER 423 103| 4.1 30 RRR 125 34\ 3.7 46 iz IR 52 20| 2.6
15 EFR 414 75| 5.5 31| #FTIR 124 36| 3.5 47 RHR 30 21 14
16 BER 402 113 3.6 32 RER 120 46| 2.6 48 REE 18 12| 1.5

* W wan| g8

IMREPVZ S 2 BRI T % SR,

Fl:LANLR, ARERMGS. HABELE #25t 15,043 3,518 4.3
1 H#: GRCJHH 2018%3A GRCJ
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Local uneven distribution characteristic of mega solar facilities

AN )—F—ERmFREFR OREEMHE

(FREMR TOP15) AMBRKBAREREATF

=8 R

EEI MW =t ﬁ%

1 | #YyoR / ORVY—F5— 1 760 81 9.4
2 | NTTZ70514—X 2 652 1,381 0.5
3 | SBx+o— 597 46 13.0
4 | ’Y742-TF9— 589 7 84.1
5 &/ MBI 564 39 14.4
6 | 1-FAITFI— 389 13 29.9
7 |L/is 356 14 25.4
8 | NRE (BEXBETRETRNF-) 250 13 19.2
9 | PINF—NF1IR 247 137 1.8
10 | SGET (R/S\—HR-HVY=2 T F5—&F9/05-) 198 16 12.4
11 | Bi / BinNa77 / BI9)-120F— 163 13 125
12 | KFIN2R / KATRNF— 148 49 3.0
13 | ®&7 / ®&3TCL 142 17 8.4
14 | 134 3 44.7
15 | IifEEER 125 18 6.9
H 5313 1,847 1.8

E1:
E2:

th# Ao AFHJ—F— Project 2017 DEREAE

tHEl NTTF 20175 CSRESE (HitAH/—5— 738 203MW, SIFERE 1,308 449MW)
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Local uneven distribution characteristics of mega solar facilities
A5 )—5—ER B/ \ RV DIRTETE

X1 )—7—lm/NRIVBIDTOP10

1N A—F1— BR | gy TUER
1 |wt> 1088 | 126 | 86
2 Wz 874 | 94 | 93
3 [ov—7 705 | 145 | 49
4 |77 639 | 86 | 74
5 [MFI—5— 492 | 25 | 197
6 [V—5700 747 478 | 130 | 37
7 [1u- 463 | 92 | 50
WELL 435 | 54 | 81
9 [T I—5— 301 | 94 | 42
10 |LG 231 | 21 | 110

by71005t| 5797 | 867 | 6.7
BHICHTBTOP100K] 78% | 65%
BROs 7.457 | 1336 | 56

1g HHE# : GRCJHH

20184F3A
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Guidelines for promotion of recycling on PV generation facilities
b\ A 4
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Guidelines for promotion of recycling on PV generation facilities
HARZ1

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

b\ A 4
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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HARZ1
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Guidelines for promotion of recycling on PV generation facilities

HARZ1
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Guidelines for promotion of recycling on PV generation facilities
HIRS1
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Guidelines for promotion of recycling on PV generation facilities
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HARZ1
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Guidelines for promotion of recycling on PV generation facilities
HIRS1L
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Guidelines for promotion of recycling on PV generation facilities
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HARZ1
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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
AKBIXENZNVDEZ AL

PV panel module
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After separation
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Removal aluminum from module

After separation
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Detaching of silver
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Glass verification tests of the PV panel (By RTJ)
ANBEXNRZNVDFTF7AEEEAER(RTI¢L)

Machine totake off the Biaxially crusher

2 The appearance of the crush by the crusher GRCJ



Glass verification tests of the PV panel (By Harita Material)
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Glass verification tests of the PV panel (By Toshiba)
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Glass verification tests of the PV panel (By Hamada , NPC)
ABXNRIWDOHFARIERERGEH , TX-E—-2—)
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Hg’\gg\ge ((-_ Development Organization 201549AH16H
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To direct toward an intended goal at recycling society construction of
the photovoltaic power generation and the reduction of generation cost
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Photovoltaic power generation recycling technology development project
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http://www.nedo.go.jp/english/index.html

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
AKBIXENZNVDEZ AL

@ ME[ZLDHTAME—R(BAIL) DBERK
> [R#: L (A-50, B-50027&48)

TR
N ‘T\t ‘:"’ T .
! ‘ X ‘.,\ : \
7) LR
. .

EERE | ALk
(RBKER) 7| 22A7

\ 4




Glass recycle of PV panel
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Basic structure of PV
RNEXNRIVOERIEE
Cross section view of crystal silicon PV
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Cross section view of thin film PV
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Elution test result according to each modules
ERRE1-NVOBARBHERE R

RAREI1- N TRBEHEASRE1-NTEL B HH R,

= e
BHAROER. SHOKXEVIRIZIFEL /-
aE x—n— | was SiFmE *“’g‘ﬁ;"’ Ju—u | ZB2E | ma EVA sige | 027 | AT | zow
= (kg) - 2. 8900 12. 3400 0.1400 |#BEA=T| 2.2400 | 0.1300 | 0.3400 | 0.0800
B - 15.9% 68. 0% 0. 8% - 12. 3% 0.7% 1.9% 0.4%
2 Edf| Gt [2012LLR% p H 6.5~6.6 - 9.2 10. 1 o 1.8 1.1 1.6 -
EC (mS/m) = = 2.3 8.7 = 1.3 3.6 1.8 -
P b (mg/L) 0.30~0.42 = <0.01 500 = <0.01 <0.01 <0. 01 =
= (kg) - 2. 4500 11. 9700 0.1400 |4 BT | 2.2500 | 0.1300 | 0.3400 | 0.6500
B - 13.7% 66. 8% 0. 8% - 12.5% 0.7% 1.9% 3. 6%
Z#Em | B 14 2012 p H 6.6~6.6 . 9.3 10. 3 B 1.4 8.2 1.5 -
EC (mS/m) - = 2.6 9.3 = 1.5 3.1 1.2 -
P b (mg/L) 0.29~0. 44 = <0.01 510 = <0.01 <0.01 <0. 01 =
= (kg) o 3. 4600 12. 4700 0.1600 |4 EEA=T| 2.1400 | 0. 3500 0.3300 | 0.1400
B - 18. 2% 65. 5% 0. 8% = 11.2% 1. 8% 1.7% 0.7%
Z#ER | B Kit 2013 p H 6.5~6.7 - 9.6 9.9 - 1.4 8.1 1.5 -
EC (mS/m) - - 3.4 8.1 - 1.0 2.1 1.4 -
P b (mg/L) 0.20~0.90 = <0.01 410 = <0.01 <0.01 0.01 =
B A —h— EZa—n2] 54 xj;;j;yx‘% =i EVA cziggs BHFEHSZ | HKusro—Fk - T
S EEATA] Bt wl S EEA T
p H 9.8 - - 9.1 - 9.9 - 1.6
CIS B | D Jeoms/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)

OThe 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)

Seinan

MATEC
< Corporation

Address

7”\}%7 Corporation

Equipment capacity

i Harita Metal
S, NG Co., Ltd. Quantity of goods
Sales Glass Tile manufacturers Keiaisha accepted up to now
channels for Scrap cell  Smelting companies Kaiho CO". Ltd.
products after Sangyo Orix
; sheets . Areas for acceptance
processing . .. Co., Ltd. Eco Services
Hiraki Mitsubishi 7‘ ) of goods
irakin Materials Corporation ol -
i i Ki ales ass
(Hirabayashi Kinzoku KK) Corporation e
Yamakoh for
Co., Ltd. {f products
Shinryo after
Corporation Econecol Inc. processing
’ Toshiba
Kyushu Metal 2. Hamada Environmental
Industry % : Recycle Tech Solutions
Kaneshiro H !
Co., Ltd. Sangyo apan Corporation
Scrap
cell
. S sheets
Address 8-6 Hashiramoto 3-chome, 7-5 Keihinjima 2-chome, Ota-ku,
Takatsuki City, Osaka 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 e

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
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Tempered glass

Recycle flow of Automobile glass
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Structure of the laminated glass for the car
HEIEHRESDHLEHSANEE
BhEHZANERIS. BBEOWRHZAEEDLSLIVERTYE
2L DIEHF7 A, TREREL7=-BICISHDLHZ AR,
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PVB Glass
e P

\

e

Glass
H7A

Characteristic of laminated glass has normal flat glass and seeing through.

When tempered glass crushed it, it becomes the small glass piece, and a white

reticular crack enters and is broken, it cannot reuse as windshield glass.
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Glass recycle of end of life automobile
REBEOHFAITLI70

Automotive glass
B8ERAZA(GMV)

Wind shield
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Rear door
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Sheet glass tRAZ A
Glass fiber7 2 X771
Glass cullet IN—

AZANLUR || Glass beesHiFAE—X
Ceramic €53Iv/7%

PVB (interlayer film) /

Interlayer hREE || Material IREIN

Glue EEHIZE
Material [REIN
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Copper product $R& R

Heat line (Copper) #4$R(SR)

/ Material BRI

Heat line print
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Cross section of the liquid crystal display panel
RREBNZNVDIZAVT L7V DOBE

Polarizer Tri Acety Cellulose TAC

Extg | = .—3> Poly Vinyl Alcohol PVA 3%
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Cross section of touch panel
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Dismantled glass from used PC
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Glass recycle of wasted liquid crystal display panel
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Disposal liquid crystal glass
BRNRIVEAHZA(GML)

LCD panel glass
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After separation
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Glass after
treatment
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2016 Enforcement Status of the Home Appliances Recycling Law and Recycling Statistics

20165 FKRVEDWEREVF17IVRIA

Recycling rates(actual results from the last three years)

FY 2014 FY 2015 FY 2016
Air Conditioners 92% 93% 92%
CRT TVs 75% 73% 73%
LCD and Plasma TVs 89% 89% 89%
Refrigerators and Freezers 80% 82% 81%
Clothes Washers and Dryers 88% 90% 90%
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Report duty of PV disposal expense
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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
GReAT70Y /7D BIET £ miE

Supply-Demand
balance

Composition*Color
5% K8 -}

Impurity contents
AHIRE

ransportation distange
i 1% 2R

Oxide-based ceramics like almost same glass composition are included
in the overall optimum evaluation
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Glass Recycling Advanced Technology
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ased ceramics

Recycllng s 133 cullet 3 ciHId be 8onsbdered within fasmlly

e » EoL-LCD glass (Home Appliance Recycling Law)
G poergj « EoL-CRT glass (Home Appliance Recycling Law)
g > = ELV glass (Automobile Recycling Law)
& lal,w = EoL-PV glass (Construction Recycling Law)
- EoL-architectural glass (Const. Recycling Law)
- ' = EolL-fluorescent bulb (Const. Recycling Law)
» EoL-plateware, etc.

420 kt reduction

Optimal recycling
among oxide-bas
ceramics

1.2 mil. t reductio

2.3 mil. t-cullet Recovery o Glass to glass
. - waste glass optimal recycling Li {l
050 KLCO2 from ELV 1.5 mil. t-cullet Ime o
96 kt-cullet 170 kt-CO?2 Silica stone
27 kt-CO2 and sand
Overall Energy saving in glass Dolomite
Optlmal I i Feldspar
recyclin production by using culle P
amongs Recovery of Clay
oxide-based waste glass \ y
ceramics from EoL-PV
30 kt-cullet
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Spread of Building Integrated Photovoltaics
BIPV (M —#R KBRS OBR
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2030 PV Market forecast in Japan
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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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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 -V Y Y1 7 IVERF

Comment ¢ca marche?
0 Fabrication des panneaux
photovoltaiques e Installation

des panneaux.

g,ggfajggiﬂj 7 e Les panneaux

sont retirés
Uti; apres 25 ans
lse,,,o (durée de vie
. 2 approximative)
Q;\" et envoyés vers
o < l'usine de
« En 2017, . % recyclage
la France comptait e .
< -l
80000 4™
Y s - panneaux =] o M
Seg® sag © ns é )
5L 428§ <. photovoltaiques &ty
EeE w7 -é
syt & )
&= Js (>
e Ces maté- 5 L
riaux peuvent Recyclag ﬁ
ensuite étre - Ui
utilisés pour L NN
produire de m . '
nouveaux - usine de recyclage
panneaux. Verre & ; récupére tous les matériaux
Cables  (verre, silicium, cables,
Silicium cuivre et autres métaux).
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Recycling example of PV module by Veolia
NAYVZ7HORBEXES 2 -4 7 IIEH
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Recycling example of PV module by Veolia
NAYVZ7HORBEXES 2 -4 7 IIEH
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Recycling example of PV module by Veolia
NAYVZ7HORBEXES 2 -4 7 IIEH
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 -V Y Y1 7 IVERF

NIVMTHY 2—0IR %8
70 GRCJ

yesir Camererize of Jagen



Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 -V Y Y1 7 IVERF
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 -V Y Y1 7 IVERF
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 -V Y Y1 7 IVERF
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Disposal PV management report by IRENA
IRENA BEZEPVeR—I A /ML ER—12016

] OB RENA CHALLENGES AND
OPPORTUNITIES

END-OF-LIFE
MANAGEMENT

Solar Photovoltalc
 Panels

/ Q
“‘ ¥ Andreas Wade (IEA-PVPS Task 12), Stephanie Weckend (IRENA), Garvin Heath (IEA-
PVPS)

Contributors

Dr. Karsten Wambach (bifa Umweltinstitut), Tabaré A. Curras (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
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Cumulative PV panel waste (million mt)

Disposal PV management report by IRENA

IRENA BEFEPVe2—2 XA bLKR—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. :
L]
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L
50 oo’
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Disposal PV management report by IRENA
IRENA BREPVeR— A MR —02016

& CUMULATIVE PV WASTE: SO IRENA
TOP 5 REGIONS 2050

China

20 million

13.5 million

,« I (o milion
2.5 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

[
=
[+F}
S
=
| I

n n n | | n n | | n n n n n n n n | |
5 10 15 20
Regular-loss scenario  [Jl| Early-loss secnario
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Disposal PV management report by IRENA
IRENA BREPVeR— A MR —02016

JAPAN — @ IRENA

~— advanced market without PV R
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

Annual PV waste (thousand mt)
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Recycling example of PV module by FIRST SOLAR
727—AbM)=—5—8OKXKBEES 2 —-IV) T 1 7IIESH

THIRD GENERATION CONTINUOUS PROCESS RECYCLING (2015)
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Recycling example of PV module by FIRST SOLAR

727—APM)—5—8OXKBXEXEI 2 —-N) T 4147 INVERH
FIRST SOLAR MODULE RECYCLING PROCESS
27—AMY—5—#tyHL4Ho070€ A

Separation &
Refining

Cd Product

—amy - 98 Film Removal
Solid/ Liquid
Separation

Crushed/ Clean Glass Cullet Glass Products

Milled ==
Scrap 71" . B >
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/ = Lammate Material Rubber Products

FEEFMO%LLE & AFTR0%EYHALII



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

GISOBAL AND PROVEN INDUSTRY-I.OEADING PV RECYCLING EXPERTISE
INRILYHFA DI XA IN—F

o T7—RAMY=F—#, RAIBOHLEH/HBENARILOSHMEBE)HA42)VICaZ2y K,
« 2005F(ICERMELZTO—NUADBEENBYHAILTOTSLEEA,
AU, TL—=YF, TA)HOBRIFIOFULDEGZEEAHY . ChETIC20H5 b ZVHAT)L,
o RT=VT v ITARGEREDO. FFENGEREARIILOSIEICHL AR (BEFRIE TEM2005HNE)
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Action of European - American PV module recycling promotion
BRRDAKIBIEES 22—V Y 1 7 IV EEE A

ERM CENELECICXSiR#E(L

WEEEIE SN EZ23T. RN EREE(LEZES
(CENELEC: European Committee for Electro technical Standardization )

TEE{bo@BH N, KBRED1-)VEMGEREELST-

COEmICSERMOKIB I FRESREIATHSSolar Power Europe®?
PV CYCLEASHIL . (EAEMNIEOERFEIRELTEN 50625-24:
Specific Requirements for treatment of PV Panel j&8&EL 7=
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BRERDKBHEXES 23—V 17 IIViEE (DH.%E&

CENELECIC & 3. KIBBMTE Y 1 — W ERFRNIBICHM T 2B REBIBOHES

<8 1>
OGERMHIL L HHME/NME
®)HA7ILD{RME
OERAGERLED{RE
OFBNGHERROMIL. A - BRAODEERHLOREE
OFENGZRBIZOLENSBEDOMIL

<EREH>
OmYEZ L, REMBICETHIIBOHRE (HF7ABH. BEL L)
OSiRLIFSiRDER
Ofi. TOHMEEERY (ESiROES) OHE - BRE
OSiREFES RORJNTEEVBEEF. ESiRD-HOREBHENZERMA
OHERRVESHREZERATIL-HOFR, YHELORBREFORL
OHSAREYMPOEERRMEFTREOLR

- §3 - 100 mg/kg (¥ HER)
-AKEDL Sidk 1mg/kg (BEHA), ESiE 10mg/kg (EHEH)
-tL Y :Si%k 1mglkg (EER). 3ESiF 10mg/kg (KER)

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

BRRDKBAES 2 —I) Y1 7 IVHEEDREA

KEICEITEE)M

EeL TRANLERBRLOSNTOELS, B2 LIEAS

EKiESThTL\S
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US Solar Energy
Industries
Association : SEIA

20164F

PVEZ 21—V Y 41
INTAISLRR

National Science
Foundation:NSF

20174

Sustainability
Leadership
Standard for PV
ModulesHh SR E
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Action of European « American PV module recycling promotion

BRRDKBAES 2 —I) Y1 7 IVHEEDREA

US Solar Energy Industries Association : SEIA
201659AH
PVEZ2—-MVDVFLIONTOI 5 LRR

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

ABAREBEBE2-IWVITLIVODEE(CHERLGN—DMF—2BTEL.
Contractz$ifEL THWHHE - « cN—DF—1
ECS Refining , Green Century Recycling , First SolarZ:&
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Action of European - American PV module recycling promotion
BRRDAKIBIEES 22—V Y 1 7 IV EEE A

National Science Foundation:NSF
2017510R8
Sustainability Leadership Standard for PV Modules?'$g &

SB=HIBEE. MMmRBEE. 7077 LR LEDER M ZITOIEEFI DR
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Thank you
BHSCTNET

GRCJ and EPC renewed homepages as follows:
HSZABERIEHES (GRCJ) a7 LIT7LYST(EPC) D—LAR—UF=—a—FIJLLELE

http:/ /www.grcj.jp/index.html

http:/ /ecopremiumclub.jp
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