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GRCJ Profile

GRCJOH#IE

[Basic Datal
« Organization Name : The Glass Recycling Committee of Japan *++GRCJ

* Founded : 1999.

« The core members : The corporates of recycling, producing, researching
/developing waste glasses, and code of ethics promote the use of waste glasses.

[Objectlves]
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]

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
GRCJDREHIE

Chairman of Awards Committee Dr. Itaru Yasui

The National Institute of Technology and Evaluation (NITE The honorary president )
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Recycling Regulations : the properties of individual products

Containers and
Packaging
Recycling Act

Enacted June 1995

Bottles, plastic

ERREOFHEICR>EI YL VIViE

Present regulatory framework in Japan

Home Appliance
Recycling Act
Enacted May 1998

Air conditioners,
refrigerators, freezers,

Food Recycling
Act

Enacted May 2000

Construction
Recycling Act

Enacted May 2000

Wood, concrete,

Automobile
Recycling Act

Enacted July 2002

Small Home
Appliance
Recycling Act

Enacted August 2012

Small electronic

bottles, paper and Food v -
plastic containers TVs, and washing and oot waste and asphalt Automobiles devices, etc.
and packaging, etc.) | drying machines
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The waste which a project intends for GReAT
GReAT7A 7 H MR ETIREM

Home Appliance Recycling Law Eag#52(RBIUY 1o ikmEE)

Law for the Recycling of End-of-Life Vehicle ma#s®Es>x(aai®EmyroiHmE)
Home Appliance Recycling g5~ &452( REYHro )V ikmEE)

Construction Material Recycling Law mkxmk/sxn552(@80Y 1)V i%E)
Construction Material Recycling Law masssz(@egvyrov k)
Construction Material Recycling Law messseiT(@eguyroi5m8@)




Promote & expand 3R Activities by METI
3R EHOHELER (BES)

3R Promotion Committee

The promotion committee is intended to push 3R

° e throughout Japan while many main constituents
including consumers, an educational institution,
industry, the administration cooperate and

Reuse Recycle develop national exercise a mission
> S2E A
3R HEER RS
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GReAT (Glass Recycling Advanced Technology) Project Summary
GReATO#I R

[Summary]

- To collaborate with various companies which are responsible for transportation,
g|sm?mtlmg.t separation, segregation, raw materials manufacturing and product
evelopment.

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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Objectives of GReAT PJ

GReATZOYz /DO BEK

@ This project develops the following techniques about the abolished glass and

build a integrated recycling model system of the glass.
FEHZ AT AL TORK#i%BARL. ChosRbLAEISABREBILOBEBREEFN S ATLEBETS
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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.
LR(BEHZAREIDSTR(FHTZABERILBEROMRE - - 8E)EEBL., BMEN—ATRYIDODVEMNLY TS
1FI—VNDETNEBETD

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.
FEABEATIARROVILINERETILLSIC. HIADERIATFLLSETOCO2HHHEEMEIL . 78
RS - BREMASDBEICTSI S,




Glass category
520 ME S HEE

G-material
=TV NVeRERFIC
GMB~GMQOEFHAICT=ITAN
G-material category ¥—=FVU7IDIEE

T A B T - BT, B il TR
GMO | o | oM@ | 2SS

Glass category HIZ ADIEZE

Lead £ Sodaborosilicate Sodalime Silicic acid B ohfsg:?clgt e Borosilicate
b Yy . Tl \y - g =+ +7]) N £
)—4" R RFIIEEE )—2AA[IR RIS I FRIIEES
Lime Alumino- , -
borosilicate Aluminosilicate AIumlnca){)eo rosilic Quartz Non alkali Others
Qg N o E =+ -
EJIQ;;/T? 73 /)EEEE PN HYEEEE A% &®7IVvHY) TNtk
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Glass characteristic
HoADKE
Several glasses in market depend on the case of useful

GML GMA/GMV GMPV GMFI GMB GME
TS5 8
ol Ri-ABE | ABEE | @SSR Vh
Nz el
_ PN G J-4BR/ | .,_ e 1) Ly«
AIAER | govcm | VAR | ppzomeg | /TFER | YTFER \giguzon| B
BA | HENEAE| REEN | AEEM | XI8E | SHEE | X-SRNE x—ﬁuﬂfﬂ
BiLAC ~850 720~740 | 720~850 | 720~740 | 720~740 | 690~715 | 655~675
HE 236~277 | 248~26 | 2.36~277 | 248~26 | 248~26 | 248~26 | 3.4~428
GMA: &= SUF Uy JUF.FI0,
&Hh 2Up GMV: #1)—20, SUF Th—, V)=, 2U0F
FrIo— R& ™
Selection of recycle method in adequate glass material
H72AMBICESLI=VT 170V 5iEEEIR GRC]



Recycle flow of Automobile glass
BEIEHZADUVYL7h70—

BL (Isv o514 b)

WS (214 K—=IEK)

Tempered glass

MIEHZA
l BL. FD. RD
Recycle det:<::1nnt19nt Crushmg Exfoliation PVB packing
VY12 JV q’ﬁﬂﬁﬁﬁﬁ PR %
WS BL. l
v WS

Laminated glass
abhbEHTA

Glass cullet #ASzZALYH J [ PVB J

\ 4 l L
[ Silver ]
5 Glass maker PVB maker
i HSAA—H— PVBX—H—

Silver refining maker
SRSV A—D— GRCJ




Structure of the laminated glass for the car
HHEASDEHSAOMEE

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 runs, and it cannot reuse as windshield glass.

PVB Glass
PR N #52

\\\;

7

Glass |
#52 |
BHEHFANEHIE. HBOWHFAEELSLIVEREEZED
LA RS, BERELUBICE A LHZARELRY., BWRARKOERHEY. 7O/ AICEHFIATELL
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Glass recycle of end of life automobile

REBBEODHZAVGII7N
Automotive glass Wind shield Glass cullet Sheet glass A7 A
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 $RNm
Rﬁ‘*%; %":3‘;";’;51 /{ Material BRI

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

Heat line print

gm7I)b
y
Side glass Glass cullet
BEREYIRHZA B2 AALYb
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Retrieval of automotive glass (wind shield)
BHEASAOER(WSHES )

Tool and air hose
FENERB| T T —FK—AR

Retrieval

Safekeeping
EIRRE

Container

*E. EiRAE
3 =V




Separation of glass and PVB film from automobile wind shield
B #1845 A(WS o) i s )

First crushing
7453

—R

= Ex1}

Drying of PVB film
hREEO%E

PVB separation barrel
R R B/ SL Y GRCJ



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

YR EFENREICHRS. HROHFAe—ERRBRITEEL .

Result #£5R:
Perfect retrieval E#IZ(FIF100%DEEZBRICTIER(THE®D).
Change on time RITEEZFRZPLRTIEHGHUHTICEHTEZ(TRO)

(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

PP HZABBRUNE S AT LDTEIL
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%

Before : Rl : HZ AICEIRIZh TV B 8 &51AI
After- Bt : S¥Y—(CKVUFBEL 7=k BRI =2 5130

B
The difference of before and after
AR TRAIDFERNCLEO>TUESRREL ST,
SFY—ICANBKDEHIDLTELA. HSABGEE>TLEL. &
BYORGE T b0EBbh3,

The difference depend on Mixing speed and time
SERBKPEZREAE-F, RERBREOHBREARET—2ELTE
BL. —BWEORIVEZERDITTLK,
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Glass recycle of wasted liquid crystal display panel
BRENRIVDHZA)GLI7VOBE

Disposal liquid crystal glass
BRNRIVEAHZA(GML)

LCD panel glass
BRENRIWVHESA

N

After separation
T2 A( %)

Glass after
treatment
T2 A(%RE)

ﬁ

Deflection plate

Rare metal
9
Wk InEL7 X2
\
RAIRE InEE
Material indium
REIN
Material
REIN

Sheet glass tRHZ A
Glass fiber 72 X7741 15—
Glass beas iZ2AE—X
Ceramic €33Iv/7%
Material REIN

Glass cullet
B2 AALYb
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Basic structure of PV
ABR/ISZIVOBEEXEE
Typical example

Cross section view of crystal silicon PV
RV KEEhE2-)VOMER

HEE R
EHMERETAHORERO FHFR
ZNITL—L WLHS>2- TREL HAEHSLAEAWASZ AL
e A%
 (EEE) l 1A

— EEAHAE

V. (o8—378—  RERE7VL
zs—T ) (BEokR) (IS 92—p)



Cross section view of thin film PV
CIGSRERARERDEY 12 — VHiEE
WEE A

7NSTL—A4
v (ExE)

HZ2ARTEIC

BELE-TIFLY
EZ-V7EF—b
HIS—$5 R E V A#RE - Ei5H|

CIGSRERXEE
7€ a1-l
BRE3~4um

e
f -I_—ﬁ S 2™ Lo HY™ Lol
% miEL 7= E V AR

=¥t IR/ v—7 )M IS 7S — R
BEEOER

HIALEDEFIC) A PILEMDBVREZ(EZ OB - RMBEHANEES
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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 ADFREMBL TEVRIR 4

Little attached glass on the cell
HI2AHDFREMABELTLBIKR G Rc J




Performance of evaluation method
KRB/ RN OM LT

<Equipment name #&2&¥> <mechanical specification>
Simulator 2alb—%  E TR
PVS1222ill -L *Using Xenon lamp
/50T &NV RRICRREEETK
<Producer X—Ah> pdagadit h
BBES2—-NOI-V %R .
Nisshinbo Bi&@iAAha=2A(#) BREEL2—NOI-V FIREAETS
Jv—522a0-4 wan| An [LanA * lighting direction is down to up
' RiETHSEICRM>TREENZEFRX%E
BHEE, BRAI—TY DAV /RS2 L& FALTHY., XKEEHROAXAIZTMRE
DFEFNEBTEZ1=8. (EEMEHKIEICT
+93.

*Mounting special optical filter
BHEAEBHELEAFE 7NV 22 EREES
celckl), BEKXBHAM-1.5G DAN
IMVRHBISERIZBTOET,

a1 | BRI aml | ZAg b | a3 | V75wa | amid | BESS
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Separation method using a Hot Cutter
RKBEXNRVDFYM Y- EDREE i

M /NPC
Hamada/NPC

Aluminum  sjlyer

Cell Reinforced glass
frame electrode

Hot (heated) cutter

S ——0————

X ——— =]

Ribbon
Back sheet A

PV module
Cell

Glass separating equipment

with a hot cutter

Silver

Separated cells, silver electrode, etc. electrode

GRCJ
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Key location map of GReAT activity
GReATOHLE Y7
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Development of the ceramic tile for the house
FEHE7IYI721 VORI

Sample of the ceramic tiles
2LNDY TN
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CO2 reduction effect in case of firing tile using recycle glass
15 ABE B LBEXTVERIECO2E NS HIR R

LeEEE
aae ) |PELPG1kg auis |
- , AR | £EE | e | MHY mgicss | coxpme | Y
BRI B EC | m/B | @ke/B | pow | 1Bc02 | ke/B | Soar
= | i Bke -
BEFRESRE S0 | 1,250| 300 1,800 6.0 3 5,400 18
RHK #:2 —
WIABSIRIER | 1 100 400 1,600 40 3| 4800 12
ERBUREE 150 °C LPGHI#EZE 20 kg CO2HI# £ 6
EREIE  12% HIFEIES  33% HIEEIES  33%
HSABERILEERILDOCOWIHE
Y4 | Eilc %ﬁ'; mHL) | AR 1kefE R
AVE=E| HAFR 552 CO2Hl| | LT=15&C02
ke |HE% k7g FBke | HEHEIR R ke
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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

= W = -
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Production areas & the clay groundwork of ceramics and St.Clay

12.0

10.0

8.0

6.0

4.0

20

0.0
11

(20) -

M SER Rk ML
Absorption factor comparison
IR IK L LU
anien\/2
—“lllllll...h> :::::;;ﬂ
N EEKE
\\ — EETE
—{E AT
NN i
— X\ T
00 1120 1140 1160 1180 1206 1220 1240 1260 12;0 1360
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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
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

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



GReAT4 GMPVO#EE (20165 )

Glass Recycling Advanced Technology
FRHBEABR/ SRV IZ=YME, HFZAHDKIBEI HHTEY, VI—AREKFVFLIIICEUCO2HIREA RAEHN
3. BHAENERBIRBEMASBE. BRERMASBRICHTESIZIIENS, £EVI-R VLIV AT LR
HORFT21TO. FEFEEOERIMBRORREZRIIT. SEERIILI-ARVFLIV—EFBOBEAF—LEEE
L. EAMNLGERAABRERE 2-VORMABERZ. KEEIEERHDELES=HD. HAEERD/ 718

2B TEYSEEIRIETS g
GRCJ R1J

77 ABARIL VGLINTI9

" . SEE D 3 o 7[/:°_'-.k
Trinasolcr @ First Solar. L A A (m i
rtEnergy Toge = H7ABRBIES A7 LORE -l IRERE LTIV 7 2O TR
M)F—)—5— 77—AN)—F— AHRRAR IO IO MNEE
PVERiE PViRiE m‘ A G c
= »
(Zro> ppegroun. net _O o hERRI® BT TR
.\ s =HER RRERKXF
TR-E== =32 EURN LCAD S hRiETE RATADESSTY iR RHELTRAS

ABAREZATLHE SHEZRELERIOEIR

O r
Kd TOSHIBA O g e
Leading Innovation 33 (W;EE 7”2&}"7[/,{(*) t>b7)biﬁ ?(ﬁ)
W= i kit R AOIEN REHEENRAS 2%
PV-2RE LIRS 1 REE R ER B - B o/ BHOTRRS
| 2 B
soveo &olie .. “
SOMPO . . SRS 'AINTOA
Lol i BEEHLah=RHS5 A% 2R
—2313L—-oa - ZE 3 = 2
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Summary of GReAT4 GMPV (The year 2016)

Glass Recycling Advanced Technology

Glass occupies approximately 80% of the used PV panel and CO2 reduction is anticipated according to reuse and horizontal
recycling. Because of contribution to a Sound Material-Cycle Society construction of our country and a Low-carbon model

society construction, it is examined to cover the whole country for the reuse and the recycling systems construction. In
response to result of the proof business of last year, it builds the business scheme of the reuse recycling one model this
year, it plans the utilization of the practical used PV module. A domestic product was main in last year, but share is

increasing of the foreign PV and verifies it this year.
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The’ﬁ'éi‘ass Recygiing
Committee of Japan
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Recycle Tech Japan

CRECO

Design, evaluation of the glass recycling system, research and development of
environmental consideration ceramics, project management
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Marumi Toryou

Optimization of LCA

Ceramic raw materials
of the used glass
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Asahi Glass

Use as glass material
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Collection, Development of building

transportation of glass

materials using the glass
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Rippu Seito

Development of building
materials using the glass
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Central fiber glass
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X It does not show it in a figure, Hamada is in charge of first, second, all of third
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