Technical Feasibility of recycling PV panel glass to ceramics and tiles
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Objectives of GReAT PJ
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@ Develop for the abolished glass and build integrated recycling model system
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@ GreAT build model of effective supply chain managed on basis of commerce.
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The waste which a project intends for GReAT
GReAT7O 7D ¥HETIREY

Home Appliance Recycling Law ReaJT1I7IiE
Law for the Recycling of End-of-Life Vehicle BEEVY17)\ViE
Home Appliance Recycling RE)T17I)ViEEE
Construction Material Recycling Law BRI ONE (?)
Construction Material Recycling Law ZERIUT1TI7NiE
Construction Material Recycling Law ZERIUT1I7NiE




Glass category
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G-material category —=FVU7Z I DiESE
Bottle Architectural Vehicle Fluorescent
GMB EUHS R GMA | "mmpsz | M | ggmxsz | OMF | asirssz
Liquid crystal Photovoltaic Electron tube Medical
GML | wmimssz | OMPV | oomsensz| ME | mzasszx | OMM | pgmssa
Planter Ceramic Table ware Fiber
GMP | yemysz| GMC  |iszyppsz| GMT BB/ GMFI | a5z
Optical Quartz
GMO | yeswpisz | OMO | mayisz
Glass category Ao ANiEE
Leaggs | SodaBolisiicate | Sodalime silicic acid 5 o"f:g“‘c";t . Borosilicate
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Soda alumina Alumina
Borocilicate | Aluminosilicate Borosilicate Quartz Non alkali Others
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Expected Disposal Volume of the End-of-Life Facilities for PV Module
ANBEERE2-IVOHEH RIA

Estimation of the future disposal volume of PV module

M Over 10kW (non-residential)
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B Up to 10kW (residential)

(life span of 25 years)

Expected disposal volume (1)
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Graph: Expected disposal volume of PV module

(life span of 20, 25, 30 years)
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Overall optimum of aiming GReAT project
GReAT7OY /7D BIET £ miE

Supply-Demand
balance

Composition+Color
5% K8 -}

Impurity contents
AHIRE

ransportation distande
i 1% i2F et

Oxide-based ceramics like almost same glass composition are included
in the overall optimum evaluation
FH2AICHR(SI02-Ca0F% 73V )NFELIL =BtV REFIV/FES
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Recycling test

1. Waste PV panels procurement
2. Recycle of cullet to Ceramic tiles
3. Recycle of cullet to tiles

This study was founded by Ministry of Environment, Japan.
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1. Waste PV panels procurement

3339 units of Waste PV panels which accounts for 51
tonnes are recovered as specimens.

80 38 42

3,335 1,026 2,309

(€)51,270 15,773%1 (e)35,497*2

Single crystal [Unit] 107 56 51
Multi-crystal [Unit] 1,139 796 343
Thin film/composite [Unit] 9 0 9
Unknown [Unit] 2,080 174 1,906
Total [Unit] 3,335 1,026 2,309
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1. SRERFABEPV/A\RILDEAE

procurement of waste PV

A BEPV /S O—FI( 201847 A 13 HH A%Y) =S
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R TA-60P255WA/E  Multi-C 30 2
¥-2 TA-60P255WA/E  Multi-C 14 2
ISTLT L FMC-175 Multi-C 1 new

unknown(54cells

Y79l ) Unknown 1 4
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JINKOY—5 JKM260PP-60-J Multi-C 23 5
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2. Recycle to Ceramic tiles

+ 10 mm - several mm
I
Metals, EVA, etc. I IMetaIs, glass, few EVA, etc.
I I
v v v v
Owada EVA Metals Glass, EVA (#0) Metals Tokoro
Lab. ¥ ' ¥ Lab.
Waseda | Electric pulse fragmentation Intensive mixer Waseda
Univ. v ! N ; I N Univ.
Sieve and gravity = | Wet table Sieve and gravity = | Wet table
separators separator separators separator
— #1, 2 — #3,4 — #5, 6 — #7,8
— Metals — Metals — Metals — Metals
— EVA — EVA L+ EVA > EVA

Odd numbers: lower quality of EVA

o Even numbers: higher liberation rate of glass GRCJ



Melting test;amEatER
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Melting specimens #0 to 8 in a furnace. :
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Appearance of specimens as prepared
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Mix proportion test (&2 & &t5&)

The normal clay is mixed with specimens at a ratio of 50% and
milled until getting slurry which is dried, pulverized, molded, and
calcined. The condition of calcination is 100°C/10 min., keeping at
the designhated temperature during 30 min., and quenched in air.
BEHZRAHFO~8E, BEIMNVEHTHERALTLSH L%, %50
% TIHRAEZEITL., RYRIILIZTRELT-, HE LA SF=-RTF)—%
F2rEL. #8F. iR EKIFICTRL -, BERLEEIX., REIX
100°C/10%3 . SR EBEICTIONDF—T Dk, EHLT=,
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3. Recycle to tiles

Appearance of specimen as Appearance of the specimen
raw materials for tiles as melted

S

Composition of the specimen

482.0 8.0 8.3 1.0 499.3

96.4%  1.6% 1.7% 02%  99.9%
13 GRCJ
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Preparation of raw materials for tiles

Mix ratios
EARG 24 JLSP# ALY
_ Liberated Tile SP Potsherd NAF—
unit: % powder glass powder (Scherben) Binder
M E 21 —
Porcelain tile 60 20 20
BIKAA )L 74
Permeable tile 13 — 13
FER B R B EU
Hand molding machine Molded specimens
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ARAEBRICHEWVWTHEBRINT=21IL
Calcined Tiles In this test
B2 1N EIK2L I

Porcelain tiles Permeable tiles
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Conclusions

[Draft] glass recycling roadmap

Coloration by impurity ~2 years
Relationship between cullet
contents and properties

Influence of Impurity to the ~5 years
process of spinner

Influence of cullet in alkali- ~10 years
aggregation reaction

Complete liberation technology 5 ~ 15
years
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Thank you
BHSCTNET

GRCJ renewed homepages as follows:
HS2BEFLHES (GRC)) Dh—LR—SFEY=2—F)LLELE

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

This study was founded by Ministry of Environment, Japan.
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