GReAT: Glass.Recycling Advanced Technology. # = :
-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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Objectives of GReAT PJ
GReAT70Y /b BEM

@ Develop for the abolished glass and build integrated recycling model system
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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 R 17I)ViEBEE
Construction Material Recycling Law BRI O0MiE (?)
Construction Material Recycling Law ERUTLVIE
Construction Material Recycling Law ERUTLVIiE




Glass category

H2AORER FIER
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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
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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

W Over 10kW (non-residential)
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B Up to 10kW (residential)

(life span of 25 years)

Expected disposal volume (1)

== Life span: 20 yrs == Life span: 25 yrs
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Graph: Expected disposal volume of PV module

(life span of 20, 25, 30 years)
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Recycling action of the disposal PV module by Trina & GRCJ
M)FEGRCIDREEKXKBREHMES 12—V D)7 VAL H

Trinasolar 20

Power beyond solar

Acceptance of waste PV modules
M)+ —5— BREAXBEHED1—ILDO)YMILZHOEHE
For the waste PV modules discharged by the storm rainfall in Nishinihon area.
COENDBBEAREMICLYEETEZToN-ESEIC, BATEREVZALLETET,
R N—BLEMEREBERZLIYBHYBLETET,
GRCJ manages collection and recycling among members of GRCJ
TrRaCEEF MR 9 S SS9 HURATRSE ) ik, ABBHES 21— LOBR(F2—R 12—
A )HAYV) DRYBAHDRT, AZABERIEHES (GRCHITMBL., ARILDYHA7ILREEIC
BOORYBATEERELEZ, COEMHEICLOIBHEEVA—ILORELN L. HRICT)HA4I1L
WEZZITFTTEYET, (BHANEEELEOTIVS GRCIZELTARILDEYL, JHAL 7L DN %
W-LET EREF - EIBV-EFET,)

HHNARIECFEROBERTIHAINEFZTED AL, EXBMYR—MBETITERKZILY,
E5:03-6435-9008
*—)L:Product.jp@trinasolar.com

Press release July 2018 by Torinasolar
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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
FH2AICHRE(SI02-Ca0RtF7Iv/ )NFELIL =Bt MR EFIVI/FES
AREOEMTRAICETHS GRCJ



Recycllng ! ?gqss cullet 3 %ngr %?( Igonsbdered within fasmlly

ateria daSSes an ased ceramics

4 » EoL-LCD glass (Home Appliance Recycling Law)
G poer(:) » EoL-CRT glass (Home Appliance Recycling Law)
F G ) = ELV glass (Automobile Recycling Law)
i Ial,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

c BHKR P GRCI

THE UNIVERSITY OF TOKYO




gty QREMMGrannt+ LT Tyt P L
[ERHFH] VI1-AEVEE (LIB) - UI1-AXEBEEBRES 1) (PV) ZEALIEL

BERZEEBH AT LAOBEEIFEE
[EBEE L] B HERH by Reused LiB and Reused R
LEEA] ASABRBLGRHRS. HToibam. #RaHB B2 68,183,713 mn
RREAR,. TIRFv7T - v)CHAEM Schematic illustration on the Project
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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).

LP/INFOGRAPHIE.



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
2. 38| Film Removal
‘ Solid/ Liquid

L F T | Separation

EVA/Glass Separatlon
More than 90% of semiconductor and glass are recycled

FEERFMO%LLE & AFTR0%ZEYHALII

Lammate Material Rubber Products
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Recycling test

1. Waste PV panels procurement
2. Recycle of cullet to Ceramic tiles
3. Recycle of cullet to tiles

GRC)J



1. Waste PV panels procurement

3339 units of Waste PV panels which accounts for 51
tonnes are recovered as specimens.
FY2018 FY2019

Period FY 2018 Apr-Dec  Jan~Mar
# of pallet 80 38 42
# of Waste PV unit 3,335 1,026 2,309
Weight of waste PV [kg] (e)51,270 15,773*1 (e)35,497*2
Single crystal [Unit] 107 56 51
Semi- Multi-crystal [Unit] 1,139 796 343
cond- Thin film/composite [Unit] 9 0 )
uctor Unknown [Unit] 2,080 174 1,906
Total [Unit] 3,335 1,026 2,309

*L PVSZIVBEEIS. MARICEHAIILTEST . NWNL22BHKIYrIV e 4—IC TR IR EEREL R THISh - EKEE
*2 20195EIA B DPVNZIBERIS. SHALTEST . 2018 FENDWA R DMLV EEEAVVTREESIESTILU-E
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SAEXRFARBEPV/\RILDEEE

NE-LOA1H
NE-LOA1H
NE-LOA1H
NE-LOA1H
NE-LOA1H
NE-LOA1H
TA-60P255WA/E
TA-60P255WA/E
FMC-175
unknown(54cells)
unknown(72cells)
JKM260PP-60-J
TSM260PCO0O5A
NE-LOA1H
NE-LOA1H
NE-LOA1H
NE-LOA1H
NE-LOA1H
NE-LOA1H
NE-LOA1H

Multi-C
Multi-C
Multi-C
Multi-C
Multi-C
Multi-C
Multi-C
Multi-C
Multi-C
Unknown
Unknown
Multi-C
Multi-C
Multi-C
Multi-C
Multi-C
Multi-C
Multi-C
Multi-C
Multi-C

30
30
30
30
20
30
14
1
1
4
23
6
30
30
30

procurement of waste PV

MABEPVNRIVO—EI(20184E7 H 13 H #k A5

Semicon Unit Llfespa
Manufacturers Model # Unit
ductor weight
Years

14
14
14




2. Recycle to Ceramic tiles

+ 10 mm Primary shredding and Sieve separation

Metals, EVA, etc.

Magnetic separation

Eddy current separation

Waste PV panels
I

- several mm

'

|Metals, glass, few EVA, etc.

Magnetic separation

Eddy current separation

EVA

v v
Metals

Glass, EVA (#0)
|

v
Metals

v

Electric pulse fragmentation

v

h 4

v

Intensive mixer

\Z

v

Sieve and gravity Wet table Sieve and gravity Wet table
separators separator separators separator
— #1, 2 — #3, 4 — #5, 6 — #7, 8
— Metals — Metals — Metals — Metals
— EVA — EVA — EVA — EVA
Odd numbers: lower quality of EVA
5 Even numbers: higher liberation rate of glass GRCJ



Melting testiapiziER
snszmpo~cemamcoam LR

Melting specimens #0 to 8 in a furnace. :

700°C
,ﬁg::gifg sseozllnifrr‘l?:g prepared EIIJI'I]']II'DI%

Q)t“; 111111111
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Composition test (&2 &55%)

The normal cray is mixed with specimens at a ratio of 50% and
milled until getting slurry which is dried, pulverized, molded, and
calcined. The condition of calcination is 100°C/10 min., keeping at
the designated temperature during 30 min., and quenched in air.
BEHZRAHFO~8E, BEIMNVEHTHERALTLSH L%, %50
% TIHRAEZEITL., RYRIILIZTRELT-, HE LA SF=-RTF)—%
oL . MR, BB, ERIFICTHRAL-, R EHIX. FERE
100°C/10%3 . SR EBEICTIONDF—T Dk, EHLT=,

GRCJ



3. Recycle to tiles

Appearance of specimen as Appearance of the specimen
raw materials for tiles as melted

Composition of the specimen

- Polymer & Sheet
Glass Metals elastomer Total

Welght g 482.0 499.3

96.4% 1.6% 1.7% 0.2% 99.9%
18 GRCJ




Preparation of raw materials for tiles

Mix ratios

ARG S4 )LSP# BLILEILRY
Liberated Tile SP Potsherd NI —
unit: % powder glass power Binder

masﬁsw»

Porcelaln tile 60
BIKAA I 74

Percolation tile 13 — 13
FEIRE R B il 4
Hand molding machine Molded specimens

o |

19 | GRCJ




ARAEBRICHEVWTHEBRINT=21IL
Calcined Tiles In this test
B2 1N EIK2L I

Porcelain tiles Percolation tiles

20 GRC)
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Conclusions

|[Dratft] glass recycling roadmap

Application
of cullet
Tiles

Glass wool
Cement

Flat glass

Issues Comercia-
lization
Coloration by impurity ~2 years

Relationship between cullet
contents and properties

Influence of Impurity to the ~5 years
process of spinner

Influence of cullet in alkali- ~10 years
aggregation reaction

Complete liberation technology 5 ~ 15
years

GRCJ
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Thank you
BHSCTNET

GRCJ renewed homepages as follows:
HSRABERIEHES (GRCJ) DR—LAR—DF)=a—FILLELT=

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