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GRCJ Profile
GRCJOBIE
[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
GRCJDREZHIE

Chairman of Awards Committee Dr. Itaru Yasui

The National Institute of Technology and Evaluation (NITE The honorary president )
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GReAT (Glass Recycling Advanced Technology) Project Summary

GReATOBIE

[Summary]
« 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)

GReAT270x/h0EIEE (20145FF)

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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Collaboration figure on GReAT3 PJ (2015)
GReAT3 7O T/ OEIEE (20155 )

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
GReAT70OYx4/10)BER

MThis 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
GReAT7OS T/ R R ET 2R

> Home Appliance Recycling Law  BERERATFA GML (RBIY12IiE)

> Law for the Recycling of ELV REEEMEHFA GMV (BRIEVY1IIik)

> Home Appliance Recycling BR7 7570817 A GME (REBIVH1I)Vik)

> Construction Material Recycling Law BEXERFH/SRIVFFA GMPV (VY1 VIViERHE)
> Construction Material Recycling Law BEEZEHFA GMA (EBERVY17)ViE)

> Construction Material Recycling Law BEERYT GMF (VY r2IViE)
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Glass characteristic
HS AN

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
HSADHEN HFEE

G-material
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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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Reuse of Equipment
ABREEEOVI-R

® Image of the use (DC and AC power supply)

> The quantity of generation is available for adjustment in accordance with the
number of reuse panels and choice of the output level of the reuse panel

> To a concrete purpose of use, it is decided with the number of Pmax level and
combinations of panels to use.

Domestic Use

Overseas Use

@® Place to live in temporarily including a
mountain hut and the refuge.

> LED bulb (9W)

@ Africa and other areas where
transmission facilities are undeveloped

> LED bulb (9W)

D(?VSer > Radio (0.08W) > TV (63W)
SUPPIY | Flashiight (0.25W) > Radio (0.08W)
> Charge of iPhone 6 (145W) > Flashlight (0.25W)
> Charge of iPhone 6 (145W)
AC |®@ Place to live in continuously including |@ Place to live in continuously including
power |2 Villa and the remote island a villa and the remote island
SupPPlY |> Overall electric appliance > Qverall electric appliance
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Glass recycle of PV panel
RNEBEXNZVDHZA) TN

Sheet glass tRAZ A
i’é;@ﬂ;ﬁ%;ﬁz After separation Glass fiber 72 X77115—
(GMPV) Glass i A( 2 Hfk) Glass beads #Hi7AE—X

- Ceramic €53/ %

Material RREIN

Glass cullet
HZZAAL Yk
After separation
Cell BIV( D BEE)
.., | Silver
NE S S NNe 4 $R
Detaching of silver
Refining
SROMEUIN(FESR)
Removal aluminum from module Non attached glass on the cell ‘ L8
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Little attached glass on the cell
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Glass recycle of PV panel
KEERISZNDFHFTAVY LI

NEDO New separation method using a “hot cutter”

Aluminum  Sjlver

Cell Reinforced glass
frame electrode

q[mwﬁ.

EVA Ribbon

Hot (heated) cutter

PV module
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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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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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Glass recycle of PV panel
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CO2 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
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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

2yFINZIIVOBTEE
13 B 2
Existing type In cell type
BRGzE217 128
— RYFNRIVTZADEBTER, BE{LEIR
=iPhone

SIFINRIV
ez R

HIADNFEW
HAN=HFR, ZIFNZWVHSR : J=FRREFA({L (L)
BRNZIWHIR BT IVHITZ VI )F251EEHFR

GRCJ



Dismantled glass from used PC
(EHRE/N/ADSDTTT AR

EAF/ /O BITRBORMEBVAMC S 284
TFTO)ﬂEﬂS REEOBR N R

‘BRRDBELIIEREHRTVD, BREGOHIEIHZIDELHRM/ SFIVDESNRIEBR EIREHT )
RENEZHBRETIIVGHEGTRTEL =HHINEEERHS

ITH#E2E S DR

EAF/ S/ a2 DR
ITHSRICERALTUVWBHF7ARDETHY. EDOEERHML L GRCJ



Glass recycle of wasted liquid crystal display panel
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Material flow of glass 2013
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Arrangement of the present conditions and the problem
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Future examination items for the commercialization & Aim schedule
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Expected Disposal Volume of the End—-of-Life Facilities for PV Module
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Expected Disposal Volume of the End—-of-Life Facilities for PV Module
AKEBEEBES1-IVOBEH R A

Estimation of the future disposal volume of PV module
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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
ABRRERFEOWE - Ef - VIBDHINEE

[Disposal] [Removal] [ Transport] [ Intermediate [ Disposal and

Procrastination of disposal due to Treatment ] Utilization]
long-term use and reuse
(in cooperation with FIT)

Architectural
wrecker

Promotion of
recycling

Residential
user

Nonferrous
smelters/glass

Housing

manufacturer

construction Intermediate

Non- company Photovoltaic treatment
residential system —>
user, power Major manufacturer
generation construction Final disposal

company

SWN|OA [BSOdSIP JO 8SU ainin4

aAloadsiad |eualey

company, etc.

‘w- --------------- ! -------------- ! ---------------- v -~ Reduction of final disposal

___________________________ | !?giéil _d_iS_Fio_S_a_l L ! generated load and toxic
substance generated load

Minimization of illegal
disposal

Development of economical and
efficient reuse and recycle business

Removal cost Removal

i Transport cost !

aAljoadsiad olwouod]

removal, transport and

Appropriate cost sharing of]
treatment

H# . KEAREHBFDN VI - - VY1 7)) - BEBRSICEAT ZHEESE DR GRCJ

s Ty Gt e of L



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

<Ideal situation>

Minimization of illegal
disposal
- J

rReduction of final disposal‘
generated load and toxic
ksubstance generated IoadJ

Procrastination of
disposal due to long-term
use and reuse

Promotion of recycling

e ™
Development of economical

and efficient reuse and
recycle business

<lIssues>
Short-term |Medium-term| Long-term
(~2020) | (2021~25) | (2026~)

Building a safety net that is )
adaptable with the increase of
disposal volume y,

[ Appropriate burden )
sharing of the cost of
removal, transport and
\ treatment )

H# . KEAREHBFDN VI - - VY1 7)) - BEBRSICEAT ZHEESE DR

Realization of h
economies of scale )

AEFRERMOME Bl - LR OHINEE

< A Menu of Measures (Draft) >

Reinforcement and
building of collection,
appropriate treatment

and recycle system

- Reinforcement and building
of collection, appropriate
treatment and recycle
system by related
manufacturers

Levelling of the )
modules’ disposal

timing -/

Study on the continuity of
electricity generation projects|
after FIT period ending
(including reuse)

- Study on the possibility of the
continuity of electricity

| generation projects after FIT
period ending (including reuse),
etc. to realize the levelling of

\
Reduction of recycling costs

modules’ disposal timing.

Support for technology
development

- Government support for
technology development and
demonstration projects, etc.

_J
N

Vg

Improvement of recycling rate
y,

Implementation of appropriate )
treatment by intermediate treatment
service provider, etc. )
] 1
( Implementation of appropriate \
disposal and transport by architectural
wrecker and construction company,

\ etc.

1 1
f Recognition of the cost sharing \
burden incurred in treatment, etc. for
residential user and power generation

Promotion of
environmentally conscious|
design

- Promotion of environmentally
conscious design by related
manufacturers, etc.

Development of a
guideline on removal,
transport and treatment

- Development of a guideline on
removal, transport and
treatment and awareness
raising to related parties, etc.

company, etc.

Awareness raising on
removal, collection and
recycling to residential
user and power
generation company, etc.

- Creating mechanisms to
realize the information
provision on removal,
collection and recycling to
residential user and electricity
generation company, etc.

GRCJ



Overall optimum of aiming GReAT project
GReAT7OS TN EIET MRl

\

Supply-Demand
balance

Impurity contents
AHMIRE

ransportation dista
% 2 Bt

Oxide—-based ceramics like almost same glass composition are included

in the overall optimum evaluation
HI2AICHRE(Si02-Ca0RtF7Iv 7 )DFELILERILMR I3V /%S
2HREOEMMIRAICSTHS
GRCJ



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
among oxide-based
ceramics

2.3 mil. t-cullet
680 kt-C02

Recovery of
waste glass
from ELV

96 kt-cullet

Glass to glass

170 kt-C02

optimal recycling
1.5 mil. t-cullet

Overa" 27 kt-C02
optimal Energy savilg in glass
recyclin , ,
amongs production by \1sing cullet
oxide—-based Rocovers of
ceramics waste glass
from EoL-PV

20 = 30 kt-cullet

Ji

T420 kt reduction

1.2 mil. t reduction

e

\
Lime stone

Silica stone
and.sand

Dolomite
Feldspar

Clay

J

» EoL-LCD glass
(Home Appliance Recycling Law)

= > |
. Re“féc‘tor :
h 4__; !

» 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. G RCJ
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Glass bottle (clear)

Current [Nat. res. consmp.}
1.64 mil. t

QllmiD

_ / GB (brown)
Ironmaking slag

Reduction sla
J '// GB (other color)
> %
. 7/ S
7 |

udge molten
Glass short fiber

GB (brown)

GB (other colors)

Flat glass

\\

\\

\

\
b

.64mil.t

Tile

i
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Glass bottle (clear) OptImIZEd Nat. res. consmp.

P
21 mi W
GB (brown) %\\ reduction

GB (other colors) \\\\\ ’ GB (clear)
~.

Flat glass
GB (brown)

Blast furnace slag
Reduction slag
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Major ten oxides consisting glasses and their raw materials

L [SiO, [TiO, JALO. [Fe0. | CaO [ MgO [K,O INa0 |MnO |P,O. |Others
8 8

725 0 1. 0.03 112 0.1 O. 131 O 0 0.8
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 1.7 01 80 40 15 13 0 0 04
338 0 134 04 417 74 0 0 03 01 038
188 0 165 03 551 7.3 0 0 1 0.1 0.09
slag
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 0.03 145 023 062 0.04 6.08 33 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 0 0 0
1.02 0 034 017 976 082 0 0 0O 002 0O
067 O 0.09 008 638 353 O 0 0O 004 O
659 0 0.08 007 044 335 0 001 O 0 0
83.8 0.15 108 23 124 077 045 042 002 001 O
765 01 137 10 066 013 40 388 003 O 0
0 0 0 0 0 0 0 100 0 0 0
GRCJ



Key location map of GReAT activity
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Information interchange of the global expansion
JO—-IVREOISIESTH

- Joint International Symposium -

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

- HRER Y HEIIL -
FEB4EMEIRNF—2L - H5ABRRILIRRES.
B : Ta7LI7 L9257 (EPC)

March 1st, 2016
2016538 1H

@The International House of Japan ,Tokyo
EEE L& EE
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SEHP EREA(Dr. Zhigiang Feng 742 W—Fy)iE+
Vice-President of Trina Solar and Director of the State Key Laboratory of PV Science and Technology
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ABIRNVF-TFHI %S (SDC) &R
Chairman, Solar Design Consortium (SDC)
(NPO) B&ETRET RV ¥ —1i< (JCRE) B=
Director, Japan Council for Renewable Energy (JCRE)
(—%#t) BEKBIRIVF¥—5% (JSES) IBE
Director, Japan Solar Energy Society (JSES)
(2¢) BXRERERFE VA RIRESH FIZER
Vice Chairman, Environmental Conference, The Japan Institute of Architect (JIA)
(—tt) BARBREZS (A)) BRRRESERE
Global Environment Committee, Architectural Institute of Japan (AlJ)
(%) BARERET RIRRIEZRI A/ Mz 2— (CEDeMa) =7 7RIS Y — G R c J

Senior Advisor, Center for Environmental Design & Management;
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Information interchange of the global expansion
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GRCJ and EPC renewed homepages as follows:
2 ABEBILBRBS(GRCHETATLIZ LYV FT(EPC)DF—LNR—%) =a—P IV ELT

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

http:/ /ecopremiumclub.jp
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http://news.nna.jp.edgesuite.net/free/gogaku/sound/thb_kihon_001.mp3

