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GRCJ Profile

GRCJOH#IE

The Glass Recycling Committee of Japan (GRCJ) is an industrial organization that was
established in 1999.

The core members of the GRCJ consists of companies who are in the business of recycling,
producing, and researching/developing waste glasses, as well as those whose code of ethics
promote the use of waste glasses.

[Objectives]

The GRCJ was established for the following objectives: to coordinate with the government on
waste glasses recycling polices; 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.
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GRCJ Profile

GRCJOH#IE

[Policy]

Today, we pursue a convenient and material-abundant lifestyle. But, such ways of life afflict our
global environment in turn.

GRCJ's mission is 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. Hence, GRCJ recognizes the importance of advocating for recycling waste glass and
prioritizing its reuse.

Moreover, GRCJ acknowledges the significance of developing the technology to support reuse of
waste glass, raising public awareness through academic conferences, prioritizing the use of
recycled building material, and collaborating with government bodies and related industries to
diffuse knowledge and increase demand in this area.
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Award system
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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
GReATOBI =

This project was done in collaboration with various companies which are responsible for
transportation, dismantling, separation, segregation, raw materials manufacturing and product
development. We conducted R&D activities on advanced recycling of glasses of end of life
vehicle (ELV), liquid crystal and others.

Using recycled liquid crystal glasses as raw materials we succeeded in the development of a
new tile product which is very light in weight and comparable with conventional virgin material in
physical criteria.

For the ELV glass recycling, it is more efficient to take out classes before putting the ELV into a
shredder rather than doing it after the shredder. We developed ways to shorten the time of
glass recovery, an efficient way of transportation of recovered glasses and separation and
segregation of the glasses.

By building a supply chain among the member companies of this project, we established an
efficient and compatible system within the supply chain in addition to the individual R&D
activities. If ELV recyclers get enough incentives the recycling of ELV glasses will prevail.
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GReAT (Glass Recycling Advanced Technology) Project Summary
GReATOBIE

For solar panels, we established criteria to judge whether the used solar panel should be reused
or recycled and researched on the basic technique to recycle the solar panel. We concluded that
the economic evaluation of recycling of solar panels should be done later since we should know
the prices of valuable substances out of recycled solar panels after more solar panels become
disposed in the market.

We developed recycling technique for double glasses. The glasses of entertainment machines
had not been recycled much because the separation of glasses and plastics were difficult in the
past, however owing to the development activities of this project, the complete separation
became possible and this lead to a new revenue for recyclers.

We also developed 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 GReAT PJ (2014)
GReATZOU T/ DEISE (20144

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

GReATZOYz /O BEK

@ This project develops the following techniques about 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 Eag#52(RBIUY 1o ikmEE)

Law for the Recycling of End-of-Life Vehicle ma#s®Es>x(aai®EmyroiHmE)
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Construction Material Recycling Law mkxmk/sxn552(@80Y 1)V i%E)
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Glass category
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Glass characteristic
HoADKE
Several glasses in market depend on the case of useful
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Recycle flow of Automobile glass
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Glass recycle of end of life automobile
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BEERIZA(GMV) BEEZ7OMZA #iZAALvb | Glass fiberd3RA771 13—
L —— Glass beas#iZAE—X
Ceramic €53Iv/ %
Interlayer PRIR | | Material R¥EIA

Glue EEHIZE
/ Material [REIN

PVB (interlayer film)
FhfE iR

Silver product $R& S
REG%I é?)o;'ﬁaz /{ Material BUEIN

| Heat line (Silver) #g($R)

Heat line print

gm7I)b
y
Side glass Glass cullet
BEREYIRHZA B2 AALYb

GRCJ



Retrieval of automotive glass (wind shield)
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Tool and air hose
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Separation of glass and PVB film from automobile wind shield
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First crushing
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Retrieval of heat line from surface of automotive backlight glass (Wet process)
BEIERY777A (BL) hS5NEFOBEINGER )

Treatment of Silver retrieval R 52! B 1L -

Keep on liquid under standard temperature and sink glass into the acid liquid tank
in the regular time
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Result #£5R:
Perfect retrieval E#IZ(FIF100%DREEZBRICTERB(THED),
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(PBefore treatment @After treatment in short time @After treatment in longer time
FIEtnIEFA(EEE) FIBt IR H & (ERERPIEE) FUEE IR 3 & ( EhER - BATIEE )




Retrieval of heat line from surface of automotive backlight glass (Dry Process)
BEIERY777A (BL) hS5NEFOBEIN(E )

Crushing method :BLOZAZ ADER%E/\.r2—TEI!),
After crushing figure: ZEICEBRHPA>/T=-FITRITIIZAEL. B,
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Establish of measuring system of residual heat line on the glass
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Measurement system of X-ray analysis X#&a#rEtzRAV\=EIINIDRIE

Made in Olympus AV /INAREIEXERDHET DELTA Premium50

before After

FUpttay FUpfE
1@1B First 1.71% 092%
2[E18 Second 1.65% 0.86%
3EB Third 1.63% 082%
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B
The difference of before and after
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The difference depend on Mixing speed and time
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Glass recycle of wasted liquid crystal display panel
BRENRIVDHZAI)GLI7VOBE

Disposal liquid crystal glass
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LCD panel glass
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Glass after
treatment
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Material
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Basic structure of PV
ABR/ISZIVOBEEXEE
Typical example

Cross section view of crystal silicon PV
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Cross section view of thin film PV
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Glass recycle of PV panel
ABXNRIVDHZAVGLII

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

-t Ceramic £73v7%

Material IREIN

Glass cullet
H2AALYk
After separation
Cell BIV( D BEE)
b ROS. | | Silver
& Detaching of silver
Refining
SROBEIN(FEER)
Removal aluminum from module Non attached glass on the cell ‘ Py
RgeHhREn=REB(7IE) T2 ADFREMTBL TEVRR 4

Little attached glass on the cell
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Performance of evaluation method
KRB/ RN OM LT

<Equipment name #&2&¥> <mechanical specification>
Simulator 2alb—%  E TR
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*Mounting special optical filter
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Key location map of GReAT activity
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Development of the ceramic tile for the house
FEHE7IYI721 VORI

Sample of the ceramic tiles
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CO2 reduction effect in case of firing tile using recycle glass
15 ABE B LBEXTVERIECO2E NS HIR R

LeEEE
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WIABSIRIER | 1 100 400 1,600 40 3| 4800 12
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Raw materials development for the low temperature firing tableware
(KR BE R R 235 F OO IR #: i &

Low temperature burning is possible by kneading blend on fire in the industrial tableware
raw materials of each production area and ceramic art soil through the development of
the St.Clay and the St.Clay plus. Furthermore, it can change burning temperature
according to a combination ratio. A borosilicate glass of no alkali using for liquid crystal
panel glass for glass is suitable.

U hLL, EOMVLTS5ADRFREZBLCEEMOTERARBZRERVMELICERTZCETE
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Raw materials development for the low temperature firing tableware
(KR BE R R 235 F OO IR #: i &

St.Clay Trial products TOKA
ML 1R {E TOKA
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Raw materials development for the low temperature firing tableware
(KR BE R R 235 F OO IR #: i &

Fujiwara Atelier
BR7MI




Production areas & the clay groundwork of ceramics and St.Clay
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Overall optimum of aiming GReAT project
GReAT7O /M BRI 2R

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
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Glass Recycling Advanced Technology 3 (GReAT 3)
For reducing GHGs emissions in ceramic engineering, R & D on advanced recycling

Optimal recycling
among oxide-based

420 kt reduction

ceramics Recovery of \ 1.2 mil. t reduction
2.3 mil. t-cullet waste glass Glass to glass :
680 kt-C02 from ELV optimal recycling Lime stone
96 kt-cullet 1.5 mil. t-cullet Silica stone
27 kt-C02 170 kt-C02 and sand
Overall Energy savilg in glass Dolomite
thIm'aI i i Feldspar
recyclin production by \\sing cullet
.amongs Recovery of Clay
oxide-based waste glass N J
ceramics from EoL-PV
20 - 30 kt-cullet + EoL-LCD glass
(Home Appliance Recycling Law)
— > | - EoL-CRT glass
. Pd ) (Home Appliance Recycling Law)
(Re ; ' I ! « ELV glass (Automobile Recycling Law)
l"j - « EoL-PV glass (Construction Recycling Law)

« EoL-architectural glass (Const. Recycling Law)
+ EoL-fluorescent bulb (Const. Recycling Law)

» EoL-plateware, etc.
GRCJ



Information interchange of the global expansion

Members
HEE

Visit
SRS

Visit period
ShRIHARS

o N

J0-NIVREADIEIRIE T

. Keio University. Prof. Dr. Eiji HOSODA (Leader)

http/ /www keio.ac.jp/inde-en.html

The Glass Recycling Committee of Japan. Mr.So KATO (CrystalClay Corp.)
http//www.grcj.jp /cont-01-grcj-e.html

Hamada.Co,.Ltd. Mr.Tokusuke HAMADA
http./ /www.kkhamada com/

Dreamarts.Co,.Ltd. Mr.Takaaki YAMAMOTO
http/ /www.dreamarts.co.jp/english

Harita Metal.Co,.Ltd. Mr.Makoto HARITA
http/ /www.harita.co.jp/eng/index.html

1. HHEL BERRR2AXEEFFHMR REERRE2R (MET)
2. B sVARZNIL1HBEREH IEERESR GRCIKKREBE
3. EHRN #HASeirE KRR

4. \INAFE HASHFI)-L-7—Y RKRIDEEER

5.5RE R NWieEHAS# KARDEGRHUR

@ PV CYCLE, @ AGC Glass Europe, @ Umicore

November 2015
2015%11A
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AN\
PV CYCLE

lV

40

Fondée en 2007 par l'industrie photovoltaique

européenne, PV CYCLE a démarré en tant qu'organisme N
de gestion des déchets photovoltaiques proposant ses by
services aux Producteurs européens —
A
e
A I'avant-garde des solutions de collecte et de recyclage :?:
collectives dans le secteur des panneaux =
photovoltaiques, PV CYCLE a déja traité plusieurs -
milliers de tonnes de panneaux photovoltaiques arrivés —
en fin de vie ~ o e
"G
Aujourd’hui, PV CYCLE regroupe plusieurs filiales —
nationales gérant ses opérations au quotidien et s e
proposant des solutions de traitement et de mise en fs_ﬁ
conformité avec la loi pour la gestion des déchets issus g
d’une grande variété d'équipements solaires ..3.
=y
~

GRCJ
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Recycling flat glass to flat glass

Most favoured option
Reduce pomiicury

AGC AGC Glass Europe
GRCJ



Introducing Umicore

Group structure

Recycling

Jewellery & Industrial Metals
Platinum Engineered Materials

Precious Metals Management

Precious Metals Refining
Technical Materials

‘f

Catalysis

Automotive Catalysts
Precious Metals Chemistry

umicore

&

Precious Metals

Refir

Energy & Surface
Technologies

Cobalt & Specialty Materials
Electroplating
Electro-Optic Materials

ling

Rechargeable Battery Materials

Thin Film Products

T s O g Gt e o L



Thank you
BHSCETLET

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

GRCJ



