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Actions of the artery and vein flow toward
the supply chain construction of PV panel recycling
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GRCJ Profile
GRCJDI =
[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

GRCJDTREZHIE

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

GReATO#IE

[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)
GReAT270OSx/bM0EEE (2014 E)

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)
GReAT37AOYxz/MDEIER (20155%FEE)

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
GReAT700x271NOEB

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
GReAT7A2 /MO MR ETIHER
> 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 BEXEZI/SRIVFFA GMPV (BRVY 12V iERLE)
> Construction Material Recycling Law BEEZEHFA GMA (EBERVY17)ViE)
> Construction Material Recycling Law BEERYT GMF (VY r2IViE)
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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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Selection of recycle method in adequate glass 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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> BRMGERARICEDE T FAT A/ ARILOPmax{ELHEAESHERBERET S,

HAERN B
B | e WHNEBLHEFGE., —BFUICEEFTHIER |@ 7I2ULEDEXEEDEHFEH R ELHIE
Bl
» LED&Ezk(9W) > LED&EEk(9W)
> SU7(0.08W) > tREBEL(0.25W)
> (B ELT(0.25W) » TLE(63W)
» iPhone6s®FE (145W) > Z4(0.08W)
» iPhone6sM3EE (145W)
Tl e RECEELE. BEMICEETSIERT ® FlEPEELLE. HEMICEGFTHIER
BIiR
> BB > BIEE B2
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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

KEENRIVDHZRAVY L)

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
HI2AHDFREMABELTLBIKR G Rc J




Glass recycle of PV panel

ANBXNRIVDHZA) LN
NEDO New separation method using a “hot cutter”

Aluminum  Sjlver

Cell Reinforced glass
frame electrode

q[mwﬁ.

EVA Ribbon

Hot (heated) cutter

Back sheet

PV module

Glass separating equipment

with a hot cutter
Silver
Separated cells, silver electrode, etc. electrode



Glass recycle of PV panel

KEENRIVDHZRAVY L)

ERET4 D >t R &
kAT i HimY | #=(ke) EE
B i
YA )LFys | OQO-1BEFER- SR GRS O 5195
RAtA Q-1 ER(TIZFR) ®) 46
Q-2FE (ZFD1th) X 5
@CIS/CIGS % (A—h—iER) X 4,062
I —hk (/NED) 9,308kg
N)EAERER )L —hk @) 1,808kg
(8mm#A—7s\—)
TIL—R T HFARLT O 1,221kg
(0.5mm7 % —)
= e e ,t)l«y—I~<7}’JJ7Zﬁl)'yl:<f
(&) 3,029kg (8mmA—73—) L osmmris—)
&8t | 12337kg
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Glass recycle of PV panel
ANELXNRIVDBEZAVTFL )
IRIREMERSIROIRIE COHEHERTERER
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D|R—ZS12 (BK) ORER BENLOBBEHL 6|Kg-CO2/t
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hE/\RIILEBRIEIZEITH1tH =YD CO2HIBE
EH Br B B
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C|EH¥ (FNIBLE) EMEFOHLE | AL TRIC LS G Aol 229 | Kg-CO2/t
D|R—=ZS12 (BK) DRER EENSOBEML 6 | Kg-CO2/t
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CO02 discharge reduction effect when lightweight tile burning
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LhEsEtE
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= i Bke =
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Y4 | Eilc %ﬁ'g mHL) | AR 1kefE R
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Basic unit of low carbon
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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

HEEJVYII7IVOME

IR {E A (4.91)

¥

MET1— PHET(—5—.
5—‘,'25% BREEEEE70% > -
RIAEEHE R: i (1.48)
BEANR | BER Z Dtk
(engine, body) &R & (Al 4 )| BEIEHAS -
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v v L e
DHAJILEG|  MEITAUIL BE, AT, AU, etc)
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Recycle flow of Automobile glass
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Tempered glass

SE(LHZA
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Fe— A{d et:;L";entH Crushing H Exfoliation ]_{ PVB packjng]
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WS 1 3,':% l WS l WS l

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
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Structure of the laminated glass for the car

HEEHEOEHFADEE

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.

PVB Glass
e i

\\\;

7

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

EEEEDHZAVGLIN

Automotive glass Wind shield Glass cullet Sheet glass jliﬁ%z
BEIERAZA(GMV) BEE7OMISA #i5ZALvk || Glass fiberdSRA77115—

Glass beas#iZAE—X
Ceramic 53V
Interlayer FRIE | | Material BREIA

Glue EEHIZE
PVB (interlayer film) / Material [N

R IR

— __

;\ — |
; -

Rear Window I\Snll‘\;eer_plrc,);;;t/\ﬁ&m

EEEV7HS R —— ra

| Heat line (Silver) E#&(SR)
Heat line print
g@7 s

y

Side glass Glass cullet

BEREYIRHZA HZ2AALYb
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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

BRR RVDIFZAVTL I VOBE
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e
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Liquid crystal . CFER#): FIHY 7+
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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 SRXNVDHFZAVT1 7V OBE

Disposal liquid crystal glass
BRNRIVEAHZA(GML)

LCD panel glass
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N

After separation
T2 A( %)

Glass after
treatment
T2 A(%RE)

Deflection plate

Rare metal
9
Rt InEL7 X2
\
RAIRE InEE
Material indium
REIN
Material
AR

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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