Actions of the artery and vein flow toward
the supply chain construction of PV panel recycling
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GRCJ Profile
GRCJOBI=E
[Basic Data]

« Organization Name : The Glass Recycling Committee of Japan «+<GRCJ
« Founded : 1999.
« The core members : The corporates of recycling, producing, R&D waste glasses, and code of ethics promote the use of waste glasses.
[Objectives]
To research and develop environmental technology.
To promote multi-purpose development of waste glasses.
To support market expansion of recycled glasses.
To advocate and offer guidance on the use of eco-friendly glass material in compliance with the international standard of Life Cycle
Assessment, for the purpose of establishing a resource-recycling socioeconomic system.
[Policy]
« To reconsider our current consumption—-based lifestyle and find ways to effectively make use
of limited resources, in order to transform our society into a sustainable society.
« To recognize the importance of advocating for recycling waste glass and prioritizing its reuse.

« To raise public awareness, prioritizing the use of recycled material, and collaborating with government bodies and related industries to
diffuse knowledge and increase demand in this area.
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Award system

GRCJOREHIE

Chairman of Awards Committee Dr. Itaru Yasui
The National Institute of Technology and Evaluation (NITE The honorary president )
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Expected Disposal Volume of the End-of-Life Facilities for PV Module
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GReAT (Glass Recycling Advanced Technology) Project Summary
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GReAT (Glass Recycling Advanced Technology) Project Summary

GReATOBIE

» To collaborate with various companies which are responsible for transportation, dismantling,
separation, segregation, raw materials manufacturing and product development.

» To conduct R&D activities on advanced recycling of glasses of end of life vehicle (ELV),
PV panel, liquid crystal panel display and others.

» To establish criteria to judge whether the used PV panel should be reused or recycled and
researched on the basic technique to recycle the PV panel.

» 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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Collaboration figure on GReAT2 PJ (2014)
GReAT270O2x7hEIEE (20145FE)

This project develops the latest recycling technology of the abolished glass according to
collaboration among such companies, transportation, the dismantling, classification, separation, raw

materials. And builds a supply chain of the glass.
BRAZADEEVF 17\ EhBRE. &, B, 25, 28, REMEL. RebzES5EXB0LEHREL. EES

hTWEERREANFIAEBENROY T 71F - 2@E
GRCJ | ITIRS

— T s o =ERATMER
(#k )R oa— 9‘1'1\“‘/?1%) 20 A E tiﬁ%ﬁlﬁﬂuv:ﬁl:%ﬁ ________
L4 I .~ i L] .’ I .. ; I I
mek- el kieE WE-oE-BE-BEL : AGC i
l EHF® |
-
TOSHIBA O i T— | - HZARHELTERS
Leading Innovation 233 =HZR [Q;. I-'!AHADA m‘
WEmIE U a-Sa st =HERIIER - ( - );E & ﬂ;l‘ﬁ*ﬂ( # )
1 B S R T4 - SHSENLER i
8- FEEL DER BHSAOMEN  BHIAOEIIVY
NE-EMSF R¥MLE
We create. PVA2INIL1
HARITA METALS S (#)
(BR)L—1x7 Wb REHLEN=-REHZ A%
NSRRI | | L-Krorr-92 EorRHOWEMRS
e RE-ER-BERL H7AORMUHLE
H 8 :GRCJE§

GRCJ



Collaboration figure on GReAT3 PJ (2015)
GReAT370O0Sx/bM0EERE (2015FEE)

This project develops the latest recycling technology of the abolished glass according to
collaboration among such companies, transportation, the dismantling, classification, separation, raw
materials. And builds a supply chain of the glass.
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Objectives of GReAT PJ
GReAT70 /7 DB

®This project develops the following techniques for the abolished glass and build a integrated

recycling model system of the glass.
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@ Through the (abolished glass collection) down stream (development and production of the
glass recycling product) of upper reaches, GreAT builds the model of the effective supply chain

managed on the basis of commerce.
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GReAT promotes recycling of the used glassware and control a CO2 discharge in the whole
circulation system of the glass and contribute to the construction of recycling society, the

low-carbon society.
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The waste which a project intends for GReAT
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Home Appliance Recycling Law BERRHSA(RBIYL7)ViEEE)
Law for the Recycling of End-of-Life Vehicle FEEENESSA( HEE) YoV iEREE)

Home Appliance Recycling BE7 S5 EHSA(REBIVYI)ViEEE)
Construction Material Recycling Law BEXBENRZVHFZACRZVYT7ViEEE)
Construction Material Recycling Law BERESHS ARV 1)V iEEE)
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Glass category
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Glass characteristic
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Several glasses in market depend on the case of useful
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PV Main maker and materials list
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Basic structure of PV
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Typical example
Cross section view of crystal silicon PV
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Cross section view of thin film PV
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Component test result of PV module
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Reuse of Equipment
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Reuse of Equipment
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Reuse of Equipment
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Reuse of Equipment
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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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CO02 discharge reduction effect when lightweight tile burning
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Glass recycle of PV panel
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Glass recycle of PV panel
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Summary of automobile recycling
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Recycle flow of Automobile glass

BEEHZADVFroN 70—

WS (214 K—=IEK) BL (8v 2314 b)

Tempered glass

SEILHZA
l BL. FD. RD
Recycle det:(:ment Crushmg Exfoliation PVB packing
VY17l 7|)/|\§|J§ q’ﬁﬂﬁﬁﬁ ':Fﬁﬂﬁﬂﬁ
WS

vWS

abtHsA

Laminated glass [

Glass cullet #SZALYRH J [ PVB J

\ 4 l l
[ Silver J
i Glass maker PVB maker
55 A A—Fi— PVBX—H—

Silver refining maker
SRV X —H— GRCJ




Structure of the laminated glass for the car
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The characteristic of the 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, and it cannot reuse as windshield glass.
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Glass recycle of end of life automobile
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Collection of the automobile glass (Window shield)
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Development of the container for glass transportation & storage
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Interlayer Separation Method for Automobile glass
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Development of interlayer separation liquid
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Heat wire collection from rear glass
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Heat wire collection from rear glass
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Cross section of the liquid crystal display panel
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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

BRR/ I SRXNVDHZAVY1 7V OBE

Sheet glass t/RAiZ A

Disposal liquid crystal glass Glass fiber 72 A 7741 15—

R/ SV AAHZA(GML) s e e
?Iasts aftter Ceramic t33Iv9%
LCD panel glass After separation| | ‘réatment Material EHIA
WENAZVASA N | H5A(2Egik) | | DIR(HERR)
' Glass cullet
. HZ2AALYk

Deflection plate Rare metal
st —
Ryt INZEL7 A2
ERIRS In%¥
Material indium
REIAN
Material
REA

GRC)



B2 AT )7 70—

Material flow of glasses 2013

= o =D
r-svme | | | SRS
EREE
(FQvTF. & [ ]
RS, BEEL =2
L 4 A
ER. J—F
l BEGL
Pind ]
CHHER. U=
IR, BR®
BA v
HI2UA
In7
Aok
4 -

400 g3
1% o8
~BESERUTAOILE
% PLEET
1R A2
PRI 2LE
R T2 IE

nLok
-,

w32

BLyk
485

N> WS s ESRtnan
£33 27075t b .
313/ |
HI2ER HI2HR
148 1623
[CTEEs .
& E]
BT E =4
B i SeRpIA 1 1 e
TSR | y
S |
nsn + BEFLmIDR u i
] aRm 037
it CEE FOmARM IO
08" A
1ty DS EE
il o
L4 dsaua 2
2am B - A S 20 A
| HELR (HoERT)
SHENS 1
e 2o I ESNE - S, Toe
[ T am (]
THaEn
[ o]
Ho e L]
27ht »
| o
WEH S
wEES i
Aoz 151
a8mt 2 AR I;
R | e W, BEHS IH
Ful .
247 aREn Wi, REHS D-
FFP (M7 535y
Foksan D). TORME
"oz ™ EBH32
1207 815t
200 EI23 |
| Sfam
Pt ™ Siem 1 B2 | !
[ | UFHSZ
’ o BHIR
mxn PMLNSE. E0m
Bow ATEW TRV
] b 017
L) ~
TR, TEER, H7 T
Tee = g, EOEEE
A 3
_ ]
"Rz e =

[ > -

.

i
HS21md
Lol

’-'ﬂ
wen T —
a2 5

T LA L]
17t L
H32

S ademiniaue ¥
2

Pl
E-1e ]

Akx

gmm: i

1Rl o) 1M
[+3) .

S

AR 7 il
oG e

g
HIAA —
JEtn =

BREE 7170 g |
=3 ==

T AL
i » ®HA

4am
ey 2
s Fomusamm

174 A= |

e —— |
2

szamam
o

> :i-

=hm

BEM TSR

R

L il
- i
LT ]
d bl 7§
* ewisione
» Eomusmd i
- X
L ikeied
e |z L
1 ) J
Ly L "
- : -8
Coar
2
kil ]
—

(2013%)

> Rl ()
=t g

s |

BN Bl b

cii=0En

4050, G 1 (h 200
n=peEnean

5320 AMIMIR

0

&

[ 1

|

AL LSk b

BT T

Aevm
| ma

Hm
RY22

FORE L oREr . SHEY -BLULRENED

GRC]

LT L ——_—



Arrangement of the present conditions and the problem
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GReAT (Glass Recycling Advanced Technology) Project Summary
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Future examination items for the commercialization & Aim schedule
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The ideal situation on Removal , Transport and Treatment in PV systems
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The ideal situation on Removal ,

Transport and Treatment in PV systems
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Overall optimum of aiming GReAT project

GReAT70 /MM HIET 2 EE

N\ \ N\ [/ !
'§ Supply-Demand & Z/
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Impurity contents
ARE

ransportation dista
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Oxide-based ceramics like almost same glass composition are included

in the overall optimum evaluation
FHZACHAR(Si02-Ca0FRtFIv/ )NFEUL /-BILtMR IV /5EE
2HAREOIEENRAICESHS
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Glass Recycling Advanced Technology 3 (GReAT 3)
For reducing GHGs emissions in ceramic engineering, R & D on advanced recycling
technology and systems of glasses and other oxide-based ceramics

Optimal recycling T420 kt reduction
among oxide—-based =t

ceramics

1.2 mil. t reduction

Recovery of

2.3 mil. t-cullet waste glass Glass to glass 7 b
680 kt-C02 from ELV optimal recycling :
96 kt-cullet 1.5 mil. t-cullet Lime stone
Overall | 27 kt-co2 170 ki-C02 Silica stone
optimal Energy savillg in glass a0 a0
recyclin A - Dolomite
amongs proauction by \sing cuiie
oxide-based ecover of Feldspar
ceramics waste glass | Clay
from EoL-PV . J
20 - 30 kt-cullet « 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)

+ EoL-plateware, etc. G Rc J
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Major ten oxides consisting glasses and their raw materials
. 1SiO, [TiO, [ALO. |Fe0, [CaO [MgO |K,0 [Na,O |MnO |P,O. |Others
8 8

725 0 1. 003 112 0.1 O. 131 0 0 0.18
726 0 20 026 105 02 12 131 001 O 0.09
719 0 20 015 106 03 13 131 O 0 041
colors
70 0 1.7 01 80 40 15 13 0 0 0.4
70 0 17 01 80 40 15 13 0 0 04
338 0 134 04 417 7.4 0 0 03 01 038
188 0 165 03 551 7.3 0 0 1 0.1 0.09
slao
304 0 129 112 171 264 216 105 0 158 0.2
09 02 927 01 08 5 0.1 0.1 0 0 0
99.8 0.03 0.04 001 005 005 O 0 0 0 0
752 003 145 023 062 0.04 6.08 3.3 0 0 0
654 054 302 178 027 04 12 026 O 0 0
794 011 165 054 021 012 29 023 O 0 0
77.7 0.38 203 025 008 013 065 049 O 0 0
1.02 0 034 017 976 082 0 0 0 002 0
067 O 0.09 008 638 353 0 0 0O 004 O
659 0 008 007 044 335 0 001 O 0 0
83.8 0.15 108 23 124 0.77 045 042 002 001 O
765 01 137 10 066 013 40 3838 003 O 0
0 0 0 0 0 0 0 100 0 0 0
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Key location map of GReAT activity
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Joint International Symposium -

China Renewable Energy Society and The Glass Recycling Committee of Japan
The support : Eco Premium Club

- HREEREIVL -
HEBLTRIAN Y2 A5 ZERBLHRS.
#@3%: TI7L 7 157 (EPC)

The advanced recycling technology for _

L=

wasted PV panel glass in J@nan e ——

= T xmﬁwz»ﬁvzmmmmma -
:,!'_b" i *’ -

L ™

March 1st, 201644 —_
@The International House of Japan Tokyo =~ =~

The Glass Recycling Committee of Japan--
AR R RS e

Chairperson Mr.SO KATO
KRBE i B
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2nd Meeting for the Project on Enhancement of Industrial Waste Management in Thailand
Department of Industrial Works, Bangkok

The advanced recycling technology for S -1

wasted Automobile, PV & LCD panel glasses
HEE ABARBERENFNVAISAZEOSEB T Bk HRR

Feb 1st, 2017

The Glass Recycling Committee of Japan
7iZ2ABERLRSRS

Chairperson Mr.SO KATO
KRBE mME B2
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2 Japanese Study Team visit Thailand

The Study on Enhancement of Industrial Waste Management

1. Schedule & Program

Date Program AM PM
2017/1/30 | Technical Meeting for “Recycle & Appropriate Processing for Industrial | Meeting Room 404 at DIW | Meeting Room 404 at DIW
(Mon) Waste” Day 1 09:30-12:00 13:00-16:30
Technical Meeting for “Transfer Station for Industrial Hazardous | Meeting Room 404 at COP | Meeting Room COP at DIW
Waste” Day 1 09:30-12:00 13:00-16:30
2017/1/31 | Technical Meeting for “Recycle & Appropriate Processing for Industrial | Meeting Room 404 at DIW | Meeting Room 404 at DIW
(Tue) Waste” Day 2 09:30-12:00 13:00-16:30
Technical Meeting for “Transfer Station for Industrial Hazardous | Meeting Room 404 at COP | Meeting Room COP at DIW
Waste” Day 2 09:30-12:00 13:00-16:30
2017/2/1 | Technical Meeting for “Glass Recycle” Meeting Room 505 at COP
(Wed) 09:30-11:30
2" Official Meeting for the Study on Enhancement of Industrial Waste Meeting Room COP at DIW
Management in Thailand (Guideline for Recycle & Transfer Station) 13:30-16:30
2017/2/2 | The Seminar on “Development & Promotion of Industrial Waste | SUKOSOL BANGKOK (KOMOLPORN 1-3)
(Thu) Management Business in Thailand” 08:30-17:00
2017/2/3 | Site Tour SCI ECO SERVICE CO., LTD & Industrial Estates Authority
(Fri) of Thailand (IEAT)

GRC]

T



GRCJO ' O — /)b i BR s &
H72RAVYL IOV DIEZIL\TDER - - - 21H

1) January 30-February 1%, 2017

Name Position / Title Organization / Entity 2017/1/30 2017/1/31 2017/2/1
R&AP T/S R&AP T/S AM PM
Mr. Soichiro Seki Special Advisor The Ministry of Environment, O O O O
Japan
Mr. Satoshi Yoshida First Secretary Embassy of Japan in Thailand O
Mr. Yuji Aoyagi Executive Director City of Kitakyushu O O O O
Mr. Hiroshi Murata Advisor Japan  Industrial ~ Waste O O O O
Information Center
Mr. Osamu Yamamoto | Advisor EX Research Institute O O @] 0]
Mr. Masato Ohno Chairman & CEO EX Research Institute O O O O
Mr. So Kato Chair Person Glass Recycle Committee of O
Japan (GRC])
Mr. Makoto Harita Vice Chair Person GRC] @]
Mr. Eiji Ando General Manager | GRC] O
International / Division
Asia Department
Mr. Satoshi Takagi Chief Representative EXRI ASIA O O O O
(EX Research Institute)
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Thank you
BHSCETVET

GRCJ and EPC renewed homepages as follows:
HoABERIIBHRS(GRCIETATVIFZLIFT(EPC)DF—LN—%) —a—F IV LELE

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

http:/ /ecopremiumclub.jp
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