The advanced recycling technology for
wasted PV, Automobile & LCD panel glasses

AEARE. BEEERR/ RN F7AFOEEBE R

Oct. 3rd, 2018 QEIH{/RKEF FEFI
HHEAMAE REEEFHINEI—
The Glass Recycling Committee of Japan
7Hi2ABEBRILGES
Chairperson SO KATO
fCREE Nk BB

1 GRCJ



General waste

Others

(Personal computers,
gas appliances, etc.)

Furniture
Clothes

Home appliances

Paper

Containers and
packaging

Garbage
(Business-related
garbage,
household garbage)

Laws and Guideline to Control Waste
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Law for Promotion of Effective Utilization
of Resources

(Specified resources-recycled products)
* Personal computers * Rechargeable batteries

Construction Material Recycling Law

» Concrete, asphalt, wood

« Construction contractors take charge of
sorting dismantled construction materials
and recycling construction material waste

Home Appliance Recycling Law

= Air conditioners, televisions, refrigerators,
washing machines

» Consumers bear the costs for recycling

« Retailers receive disposed appliances and
manufacturers reproduce products therefrom

Law on the Appropriate Treatment and

Promotion of Ulilization of Livestock Manure

« Observation of management criteria for
disposal and storage facilities, maintenance
of facilities
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Food Recycling Law

» Businesses that manufacture, process and
sell food products take charge of recycling
food waste

Containers and Packaging Recycling Law

» Cans, bottles, PET bottles, paper or plastic
containers and packaging

* Separate collection of containers and
packaging by municipalities, recycling of
containers and packaging by manufactures

and user entities

Law for Promotion of Effective Utilization of
Resources

Designing with awareness of the 3Rs, product
labeling for separate collection of waste

« Specified resources-saved products

« Specified reuse-promoted products

» Specified labeled products

Promotion of 3Rs of by-products,
utilization of recycled materials

« Specified by-products

« Designated resources-saving industries

» Designated resources-reutilizing industries

Guidelines issued by the Industrial
Structure Council

* Guideline by product category (35 commodities)
* Guideline by sector (18 businesses)

End-of-Life Vehicles Recycling Law

« End-of-life vehicles

« Purchasers (car owners) bear the recycling
cost, and manufacturers tack back and
recycle fluorocarbons, air bags and shredder
dust
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Industrial waste

Construction

Agriculture

Food

Electricity, gas,
heat supply
and water

Pulp, paper and
paper products

Iron and steel

Chemicals
Mining

Others

Manufacturing of
vehicles

GRCJ

the Glass Recycling Committee of Japan



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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GReAT (alass 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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Objectives of GReAT PJ
GReAT7OY T/ B

@This 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

GReAT7Ox/hH MR ETIHEY

Home Appliance Recycling Law RERRASA(REVYLIVEEE)
Law for the Recycling of End—of-Life Vehicle BEESEASA(BHEVYC7)ViEEE)

Home Appliance Recycling 75 EHFA(REIVYr7IViEREE)
Construction Material Recycling Law BEABR/NSZNHFARZVT7VERE)
Construction Material Recycling Law FEREHSA(RBIVY 1)V iEREE)

Construction Material Recycling Law BERRATCGRBYUY )V 5EEE)




EARZEISRVSEREHFADVARENATINDS

Glass characteristic
I Z LT

Several glasses in market depend on the case of useful
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BiEsC ~850 720~740 720~850 7120~740 720~740 690~715 655~675
LE 2.36~277 2.48~26 2.36~2.77 2.48~26 2.48~26 2.48~26 3.4~4.28
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Selection of recycle method in adequate glass material
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Glass category

H72AOREDHiESR
G-material
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Glass category HZ ADIEZE

. s . I . Medium .
Lead £ ‘Sod?BoI|S|I|cite ‘Sodqllme SI|I=(I)=IC acid Borosilicate Borosﬂicate
Soda alumina .
Borocilicate | Aluminosilicate | o'ﬂi's".}'.'éit . Quartz Non alkal Others
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Expected Disposal Volume of the End—of-Life Facilities for PV Module
AEREBHES1-IVDOHHRIA
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Graph: Expected Disposal Volume of PV Module Graph: Expected disposal volume of PV module

(life span of 25 years)
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Total volume of domestic shipment according to the use
ABRRETI1-/IVOEARITEER R HGE

EP T iRE £ 1981 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998
(1) #5H MW 01 0.2 05 08 1.2 14 1.3 1.1 1.7 249 5.0 54 54 6.2 101 183 33 420
(2) FFiEsE-ERA MW 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(3 REERA MW 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(4) MAEA-BEA MW 03 0.5 1.2 1.7 21 3.0 30 29 22 29 30 2.3 13 15 14 19 19 1.3
HEEH MW 04 0.7 1.7 25 33 44 43 4.0 39 58 8.0 1.7 6.7 7.7 11.5 20.2 332 43.3
RE MW 1.1 28 5.3 8.6 13 17.3 21.3 252 31 39 48.7 53.4 61.1 726 928 126 169.3
B TRE #F/M|( 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2008 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
(1) #5H MW 76.5) 1124 119.6| 160.1| 198.7| 2463 269.9| 2353| 1766 1969| 5437| 862.2| 1,2049| 1,869.0 2,367.0| 1,973.2| 1,547.3| 1.211.4| 10789
(2) Jetess-ERA MW 0 0 0 184 18.0 207 31.7 31.4 322 38.7 744| 1969 141.9| 1.213.5| 3.279.9| 3.461.6| 3.363.9| 3.476.0| 2.719.1
(3 REERA MW 0 0 0 0 0 0 0 0 0 0 0 0 53.6| 724.2| 2896.7| 3.780.2| 2.192.4| 1.649.9| 143838
(4) MAEA-BEA MW 46 4.3 48 [ 8.3 7.2 3.5 1.5 11 11 50 3.8 3.7 28 21 13 33.0 36 95
HERH MW 811 1167 124.4| 1862 2250 2742 3051 2682 209.9| 2367 623.1| 10629 1,404.1| 3.809.5( 8,545.7| 9,.216.3| 7,136.6| 6,340.9| 52463
RH MW 2504 3671 4915 6777 9027 1177 1.482| 1,750 1960 2197 2B20| 3883 5287 9,096( 17642 26,858 33.995| 40.336| 45582
(1) HESAE10kWEIT e - JPEA
(2) WEEFT. THR. *RE:. MR, &F. SHER S0OkWREOBLREREIL)
(3) MMEBNE L AS00kWEL EOd o Rl
(4) ME. FH. HEE. BY, T8 TARTHORAGHE - RENES




Expected Disposal Volume of the End-of-Life Facilities for PV Module Glass
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HAFH EAmRET fFE| 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
(1) &=RH [ 6.2 124 309 49.5 743 86.6 80.4 68.1 105.2 179.5 3094 310.8 310.8 383.7 625.0 11324 1,936.8 2,599.0
(2) FF{ESS EWMA k 0 ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(3) RMERA [ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 | (4) mAGR R4EA | b 18.6 309 74.3 105.2 1209 1856 1856 179.5 136.1 179.5 185.6 1423 80.4 928 86.6 117.6 117.6 80.4
it [ 248 433 105.2 154.7 204.2 2723 266.1 2475 2413 358.9 495.0 453.1 391.2 476.5 711.6 1,250.0 2,054.4 2,679.4
R kb - 68.1 1733 328.0 532.2 804.4 1,070.5 1.318.0 1559.4 19183 2413.3| 28664 3257.7| 37341 4445.8 5.695.7 7.750.2 10.429.6
(1) &=RH [ 0 0 0 0 0 0 0 0 0 0 6.2 12.4 309 49.5 74.3 86.6 80.4 68.1
(2) FtEse ERA k 0 ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(3) RMERA E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30F | (4) mAGH RER = 0 0 0 0 0 0 0 0 0 0 18.6 30.9 743 105.2 129.9 185.6 185.6 179.5
i 4 0 0 0 0 0 0 0 0 0 0 248 43.3 105.2 154.7 204.2 2723 266.1 2475
Rt L — — — — — — — — — — — 68.1 1733 328.0 532.2 804.4 1,070.5 1.318.0]
HAFH EAmRET FE| 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
(1) &=MA h»| 47338| 69553| 74008 9907.0| 122956| 152410 16,699.7| 145604 109280 12,1842 33,644.2| 53,3529 74,559.2|115653.7| 146470.0| 122,101.6| 957469 749614
(2) FF{ESS EWMA Lt 0 0 0| 11386 11138 19292 2,954.4 2,926.5 3,001.0 3.6068| 69341 18351.1| 13.225.1(113,098.2| 305686.7| 322,621.1| 313,515.5| 323.963.2
(3) RMERA L 0 0 0 0 0 0 0 0 0 0 0 0| 49955| 674954| 2699724| 352314.6| 204331.7| 153,770.7
208 | (4) mMAGH-EERA | b2 2846 266.1 297.0 476.5 513.6 445.5 2166 928 68.1 68.1 309.4 235.1 229.0 173.3 129.9 80.4 2042.0 2228
it k| 50185 7.2214| 76979 115221| 13923.0| 176158 198707 17579.7| 139971 15.859.1| 40,887.6| 71,939.2 93,008.8|296,420.6| 722259.0| 797.117.8| 615636.1| 552,918.1
Rt k| 15448.0| 22,669.4| 30367.3| 41889.4| 558124| 73,428.2| 93,2989 1108785 124875.6| 140.734.7(181,622.4|253,561.5(346,570.3|642,990.9 | 1,365,249.9| 2,162,367.8 | 2,778,003.9( 3,330,922.0
(1) &=RH [ 105.2 179.5 3094 310.8 3108 3837 625.0 11324 1936.8 2,599.0| 47338 69553| 74008 9907.0) 122956| 152410 16699.7 14,560.4,
(2) FF{ESS EWMA 0 0 0 0 0 0 0 0 0 0 0 0 0 11386 1,1138 1.929.2 2,954.4 2,926.5
(3) RMERA E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30F | (4) mAGH REA | b 136.1 179.5 1856 1423 804 928 86.6 1176 117.6 804 2846 266.1 297.0 476.5 513.6 445.5 2166 92.8
it [ 2413 3589 495.0 453.1 391.2 4765 7116 12500 2,054.4 26794 50185 7.221.4| 76979 11,5221 13,9230 176158 19.870.7 17.579.7
Rt k| 15594 19183 24133 28664 3257.7| 37341 4,445.8 5695.7 7750.2| 104296 154480 22669.4| 30367.3 41889.4| 558124 73428.2| 0932989 1108785
HAFH EAmRET FE| 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045
(1) &=/l k| 10928.0| 12,1842| 336442 533529| 74,559.2|115653.7| 1464700 1221016 957469 749614
(2) FF{ESS EWNA b| 30010/ 3,6068| 69341 18351.1| 13,2251|/113,098.2| 305686.7| 3226211 3135155 3239632
(3) MWKA [ 0 0 ] 0| 49955 674954 2699724 3523146| 2043317 1537707
30fF | (4) MAGR-RER | b 68.1 68.1 3094 235.1 2290 1733 1299 804 2042.0 2228
it k| 13997.1| 15859.1| 40,887.6| 71939.2| 93,008.8|296,4206| 722,259.0| 797,1178| 615636.1| 5529181
Rt k>, |124,875.6|140,734.7(181,622.4| 253,561.5| 346,570.3 | 642,990.9| 1,365,249.9(2,162,367.8 |2,778,003.9 | 3,330,922.0
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Expected Disposal Volume of the End-of-Life Facilities for PV Module Glass
ABEHRE 21—V ABEH RA
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HHEEMN EATRRE G k- 2018 2019 2020 2021 2022 2023 2024 2025
(1) =M h| 47338| 69553 74008 9907.0/ 12,2956| 15241.0 16,699.7| 145604
(2) FE(ES -EWA b 0 0 0 1,138.6 1,113.8 1,929.2 29544 29265
(3) RMERHA b 0 0 0 0 0 0 0 0
206 |(4) mAGH EB&EH b 2846 266.1 297.0 476.5 5136 4455 2166 928
it by | 50185| 7.221.4| 76979| 115221| 13,9230| 176158 19,8707 175797
2t | 15,448.0| 22,669.4| 30,367.3| 41,889.4| 558124 73,428.2 03,298.9| 110,878.5
(1) =H b 105.2 179.5 3094 310.8 310.8 383.7 625.0 1,1324
(2) FE(ES -EWA s 0 0 0 0 0 0 0 0
(3) HBENRE “ 0 0 0 0 0 0 0 0
30F | (4) RAGH EBEH b 136.1 179.5 1856 142.3 804 928 86.6 1176
it b 241.3 358.9 495.0 453.1 391.2 476.5 711.6 1,250.0
Bt b 1,.559.4 1.918.3 24133 2.866.4 3,257.7 3,734.1 4.4458 5,695.7
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"The 19 years problem” of FIT
BEIXREVERYON19FERKEE
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Local uneven distribution characteristics of mega solar facilities
AH)—F5—R iR DI (R TE ¢
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No.| R = | man %% No.| IR iR T %% No.| W& | DR | mam %%
1 itimE 1,205 240, 5.0 17 BAR 381 73| 5.2 33 FHER 119 48| 2.5
2| mum o52| 98 o7 18| mmm 368] 02| 40 34| ®IR | 119] 52| 23
3 wER 811 115 741 19 HER 343 80| 43 35 WA 114 29| 39
4 TR 721 176| 41 20 BIRR 342 74| 46 36 BiRR 112 40| 2.8
5 RigR 706 80| 8.8 21 low 301 89| 34 37 ITE~1 1 111 47| 24
6| mmR 675 190 36 22| mBR 288] 91| 32 38| w#R | 100 31] 35
7 BREER 666 183| 3.6 23 | MIMLR 206 39| 53 39 #2ER 87 40| 2.2
8 fRAR 603 171] 3.5 24 APRRAT 191 58| 3.3 40 *RR 83 33| 25
9 HAR 552 126| 4.4 25 FDfth 180 14| 129 41 EBHR 83 51| 1.6
10 BERR 542 74 73 26 ERR 166 44| 3.8 42 ERR 82 43| 1.9
1 FER 539 147| 3.7 27 Al 156 31| 5.0 43 Iz .18 73 37 20
12 AR 527 74 71 28 BER 143 69 2.1 44 EILR 59 29| 20
13| =R 442] 86| 5.1 20| mam 126]  47] 27 45| nmm 53] 17] 3.1
14 =ER 423 103| 41 30 REHR 125 34| 37 46 iz IR 52 20| 26
15 EFR 414 75| 3.5 31 =R 124 36| 3.5 47 wHR 30 21| 14
16| mam 402 113] 36 32| mBR 120 46| 26 i8] wEm 18] 12] 15

BE | man %%

B 15,043 3,518 43

Hi# : GRCJEHE 2018#F3A20HKE
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Local uneven distribution characteristic of mega solar facilities

AN )—7—SiREREFORIEN

(FRREMWHB TOP15) KRIRKBEXAREFREATR

=8 L

EEXH MW B ﬁ%

1 | #YyoR / ORVY—F5— 1 760 81 9.4
2 | NTTZ7)5F1—X 2 652 1,381 0.5
3 | SBx#+y— 597 46 13.0
4 | ’Y74a-TF9- 589 7 84.1
5 &/ AET 564 39 14.4
6 | I-FRIFI— 389 13 29.9
7 | L 356 14 25.4
8 | NRE (AABERHETRIL¥—) 250 13 19.2
9 | VINF—NF1IR 247 137 1.8
10 | SGET (RIS—HR-HY=2IF5—&FH/05-) 198 16 12.4
11 | B3 / BiNv79 / BI9)—0 T2 NF— 163 13 125
12 | KHINIR / KHITRIVE- 148 49 3.0
13 | ®&5 / ®ESTCL 142 17 8.4
14 | 134 3 44.7
15 | \LifEEE 125 18 6.9
H 5,313 1,847 1.8

E1:
E2:

th# Ao AFHJ—F— Project 2017 DEREAE

tHEl NTTF 20175 CSRESE (HitAH/—5— 738 203MW, SIFERE 1,308 449MW)

GRCJ



Local uneven distribution characteristics of mega solar facilities
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XN)—7— RN BIDIRTEE

XN)—7—&Mm/S2IVBIDTOP10

1N A—F1— BR | gy TUER
1 |wt> 1088 | 126 | 86
2 Wz 874 | 94 | 93
3 [ov—7 705 | 145 | 49
4 |77 639 | 86 | 74
5 [MFI—5— 492 | 25 | 197
6 [V—5700 747 478 | 130 | 37
7 [1u- 463 | 92 | 50
WELL 435 | 54 | 81
9 [T I—5— 301 | 94 | 42
10 |LG 231 | 21 | 110

by71005t| 5797 | 867 | 6.7
BHICHTBTOP100K] 78% | 65%
BROs 7.457 | 1336 | 56

Hi# : GRCJEHE 2018#F3A20HKE
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Glass recycle of PV panel
KEERISZNDHSAVS LI

Sheet glass f/RAZ A
gﬁ;‘f@fﬂ;ﬁz( After separation Glass fiber 72X 77115 —
Glass HiZA( 2tk ) Glass beads iZAE—X
GMPV) AR
Ceramic €53v/%

Material REIN

Glass cullet
B2 AALYb

After separation
Cell ©IV( B )

b Ar . | Silver
i _'1(.‘ e ‘\,‘ ‘\t. L ﬁ
NN g Detaching of silver
1 Refining
sROBEIN(FEHR)
Removal aluminum from module Non attached glass on the cell ‘ £} % \
RNeEhnEh=KEB(7Ns) H2AHDFRERBL TEWKR 48 |

Little attached glass on the cell
HIADFREMNBEL TLBIRR G Rc J
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ABHENRNDF 7 AKESTR(RTI4L)

Glass verification tests of the PV panel (By RTJ)

Machine to take of the
aluminum frames

~

The appearance of the crush by the crusher

........................
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Glass verification tests of the PV panel (By Harita Material)

IR BRIINRID
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©) EE‘J#&IWP‘JT?R(DEE Zﬂll’ii#‘)ﬁb
MEOLLEEICIST, 2BEOZTI7Z NS
B, KEIVZ{To/%. A-BOHOLWENREN

@ Injection into hopper with a forklift for the PV
panel waste which it crushed with a shredder

A | » Conveyer of N
- he-steep-grade Q) \
Fe€ding screen ™ » f1, EEE10H
a.[ .k J | A
- AUH
B
@ IALLNRIVIEEEE. REMESRINATTE
EN2DDT71—KRAD) = TAHBWMCMTD, —FEHI

EZANBEBIEIEERPRAT—NANTEETER

19 BEEAEIITNS, MG@JW




ABEANZNDHF7ARIEHER(GER , TX-E—-2—)

Glass verification tests of the PV panel (By Hamada , NPC)

@EDO New Energy and Industrial Technology

Development Organization

News
Release 2015%9H16H

—KBARBOVYI 7V H2BERPRBIAMERZB 59—

To direct toward an intended goal at recycling society construction of the
photovoltaic power generation and the reduction of the generation cost

ABREREBIVYr7 NV KRMRAR7O I/
Photovoltaic power generation recycling technology development project
ABARSOXKEEAICH, FRHEAKBAERS */Zrbb‘h;ﬁk;thﬁiﬂ'&_

EDFMENETH, TECHSELIRRMOELZR/IMEL . RBIAAMIERE T
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http://www.nedo.go.jp/english/index.html
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Glass verification tests of the PV panel (By Hamada , NPC)
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Glass and metal complete recycling technology development
by the hot knife separation method
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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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Basic structure of PV
ABEEXNZRIVOEBXEBE
Typical example

Cross section view of crystal silicon PV
ZER) VKBS BT 2—-I)VOEE

ErEE MAl
FEHMERERTA-OBRERO FHSA
PNITL—L WLH5A- TREL HAEHWSLETBIRASR RS
]
e  (ERE) l .
_— \
./ R ~ \_

84220 e
| ILM B E——

Y |
Vs 18-0%08—  REREIVL
BFAr—7 ) (BoéR) (18992 —b)

26 GRCJ



Cross section view of thin film PV
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Elution test result according to each modules
HERED1- OO H ARG R

ERREI1-VTHREBHEILARE 1-VTEL B ER
SNHDEMRRICBHAREZEREL. BHICEFSIT3ARZVEBUZIFELE

Eda—L Oy bk . L) wE
1 A—n— | WEE SHTRE "é‘w Fl—h | PN | RE EVA Sit& {._:j L | kwnz | ETOR
EE (kg) - 2.8900 12.3400 | 0.1400 |%@EFwa7| 2.2400 | 0.1300 | 0.3400 | 0.0800
R - 15. 9% 68. 0% 0.8% - 12. 3% 0. 7% 1.9% 0.4%
ZiMm | BER Gt [2012L0R pH 6.5~6.6 - 9.2 10.1 - 1.8 1.1 1.6 -
EC (mS/m) - - 2.3 8.7 - 1.3 3.6 1.8 -
P b (mg/L) 0.30~0. 42 - <0.01 500 <0.01 <0.01 <0.01 -
EE (kg) - 2. 4500 11.9700 0.1400 |%BEAH| 2.2500 | 0.1300 | 0.3400 [ 0.6500
A - 13. 7% 66. 8% 0.8% 12. 5% 0.7% 1.9% 3.6%
ZHER | E 1%t 2012 pH 6.6~6.6 - 9.3 10.3 - 1.4 8.2 1.5 -
EC (mS/m) - - 2.6 9.3 - 1.5 3.1 1.2 -
P b (mg/L) 0.29~0. 44 = <0.01 570 <0.01 <0.01 <0.01 =
EE (kg) - 3. 4600 12. 4700 0.1600 |ZBEA=| 2.1400 | 0.3500 | 0.3300 [ 0.1400
129 - 18. 2% 65. 5% 0.8% 11. 2% 1.8% 1.7% 0.7%
28 | BH Kt 2013 pH 6.5~6.7 - 9.6 9.9 - 1.4 8.1 1.5
EC (mS/m) - - 3.4 8.1 - 1.0 2.1 1.4 -
P b (mg/L) 0.20~0.90 = <0.01 470 = <0.01 <0.01 0.01 =
B A—h— EEAR se—a n:iéj;yﬁ% = EVA CESIS |amAsA | Huse—t - toM
S EET AT SEET ] S EET AT
p H 9.8 - - 9.1 - 9.9 - 1.6
CIS  BEMW | DR lecms/m)| 2.1 - - 6. 1 - 1.9 - 2.7
Se(mg/L ) | 0.04 - - <0.01 - 0.06 - <0.01
® iMRTE Y 2 — @ I TTE RN FUE R T O W E AEA B L TS o
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B oW TIHEERSLETH S,
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Glass recycle of PV panel
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Facilities capable of recycling photovoltaic cell modules (GRCJ)

O The facilities that are currently able to recycle photovoltaic cell modules as determined by the Glass Recycling Committee of Japan (GRCJ)
are as follows.

Address

Equipment capacity

Quantity of goo
accepted up to

ds
now

Areas for acceptance of

goods

Sales
channels for
products after
processing

Address

Equipment capacity

34-11 Shinbori, Imizu City,
Toyama

2,800 tons/month

(20 tons/hour, 7 hours/day x 20
days operating)

110 tons/year (2014)

8 tons/year (2015)

Hokushinetsu area (3 prefectures

in the Hokuriku region, Niigata,
Gifu, Nagano)

DOWA
(Kosaka Smeltery)

Harita Metal
Co., Ltd.

MATEC
Corporation

Seinan Address

ﬂ@ Corporation

Equipment capacity

Quantity of goods

Glass Tile manufacturers Keiaisha accepted up to now
Scrap cell  Smelting companies SKa'hO CO". Ltd.
sheets anglzlt% Eco ggrf/ices Areas for acceptance
N Mitsubishi O ~S> of goods
Hirakin Materials Corporation
i i Ki Sales Glass
(Hirabayashi Kinzoku KK) Corporation i
Yamakoh for
Co., Ltd. products
Shinryo after .
Corporation Econecol Inc. processing
Toshiba
Kyushu Metal ﬂf@ Hamada Environmental
Industry Kaneshiro Recycle Tech Solutions
Co., Ltd. Sangyo Japan Corporation
Scrap
cell
sheets
8-6 Hashiramoto 3-chome, 7-5 Keihinjima 2-chome, Ota-ku,
Takatsuki City, Osaka Tokyo
86.4 tons/month 86.4 tons/month
(4.32 tons/day x 20 days) (4.32 tons/day x 20 days) Address

Quantity of goods accepted

up to now

Areas for acceptance of

goods

Sales channels
for products
after processing

Notes

Glass

Scrap cell
sheets

10 tons/year

Nationwide but
primarily the Kinki region

Glass manufacturers (anticipated)
Smelting companies

Research institution owned by
NEDO (modules are provided as
research materials)

Nationwide but
primarily the Kanto region

Glass manufacturers (anticipated)
Smelting companies

Used in prototypes

Acquisition of intermediate
processing permit expected in April
2017 or thereafter

Equipment capacity

Quantity of goods accepted up to

now (tons/year)

Areas for acceptance of goods

Sales channels for
products after
processing

® Already accepting goods for
recycling
Has the capability to accept
goods for recycling

20-1 Kansei-cho, Tsurumi-ku,
Yokohama City, Kanagawa

Crushing capacity
44 tons/month/machine

180 tons/year (10,000 sheets/year)
Note: crystalline system 250W class
Average for 2013 - 2015

Head office: Kanto region
Affiliates: Nationwide

(1)Damaged goods as well as modules
with high resource value (with large
quantities of Ag)

— Crushed and provided to
smelting companies as resources

(2)Undamaged modules
— Separated and recycled as sheet

glass (currently in development)

Separated and then recovered as
battery powder (in a powdered state)
and provided to smelting companies as
a resource

204 Jinguji 1-chome, Minato-ku,
Nagoya City

642.6 tons/month

2014 Approx. 54 tons/year
Approx. 2,700 sheets

2015 Approx. 36 tons/year
Approx. 1,800 sheets

Nationwide

Glass Cullet trading companies (for use

as raw material for glass wool)
Scrap cell Rare metal recycling companies
sheets



Recycling action of the disposal PV module by Trina & GRCJ
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Trinasolar 20

Power beyond solar
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Recycle flow of Automobile glass
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Structure of the laminated glass for the car
HEERASDEHSADHESE
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PVB Glass
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Glass
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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.
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Glass recycle of end of life automobile

Sheet glass 77 A
Glass fiber2A7741\—
Glass beas#izAE—X
Ceramic €73v7%
Material RREIN

REEBEDHZA)G17)
Automotive glass Wind shield Glass cullet
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F— —
Interlayer RJIE
Glue #EEHISE
PVB (interlayer film) / Material IREIN
e iR
\ \
Copper product SR &
Rear door . e
. Material IREIN
1
HBE 177171 Heat line (Copper) E(SR) /
Heat line print
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Side glass Glass cullet
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34




Cross section of the liquid crystal display panel
BRI ZNDOHSIAIF LI NOBE
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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
BRENZNVDHSAVS LI NOBE

Disposal liquid crystal glass
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LCD panel glass
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After separation
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Glass after
treatment
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Material indium
REA
Material
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Glass fiber 72 X771 15—
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2016 Enforcement Status of the Home Appliances Recycling Law and Recycling Statistics

20165 RVEDWEREIVY17VER

Recycling rates(actual results from the last three years)

FY 2014 FY 2015 FY 2016
Air Conditioners 92% 93% 92%
CRT TVs 75% 73% 73%
LCD and Plasma TVs 89% 89% 89%
Refrigerators and Freezers 80% 82% 81%
Clothes Washers and Dryers 88% 90% 90%

GRCJ



Report duty of PV disposal expense
REZHREBAORERE

BEIET (R M OV e ) (2R3 2 b s bis o ()
(3% 10kW Refiis O K8 rime i 3 <)

BARRET XL —RELE DO =R NAX—HIEO R X &2 5 EE:HHERE LT, BRLEN
BIEL 72 5720120, k%t% @Axwﬁﬁkwé%ﬂ%ibm R DOFRRIZ T D 2 2 E =T
HSZENEETHY, ZO7-OITiE, FBEXIMOBEER WEROWUSER) ZHERL THZ LW
BT,

HIE, FIT HIEOREMBICITBECEEERANE TN TRBY, FEHERET A R7 A1 B0 Th,
HER T REOBEIED - OISR ERH CFEEE o O A it T2 Z L 2RO TV ET, 72, £
BERT AN —RAESHEVET LY —KEEA - KIERET* v NV —2 /WFESO h R
(201845 A) IZBWTE, 77 v ar 77 e LT, BRTRVX—)TH 2018 4EfEHZ (87D FIT
FIEOPITIRIGIZ S B fiA, FESEE R ORI EHE - EREOBEOMELREL L. TNEREFE
BFOFBWME LTAKT DT, LEIS U THRERI - 188 - WEMSEITI. ) ZL&IhTVET,

ZHoLlemwikEL, TH23 8 (H) XY, EHE GEEBEASE OBEBICEERMICETSE
HZ:E8M L. FITRBE*Z} -2 COBFATMRET RN X —REEE (10kW RO AR ERE 2R )
IZOWC, BEEERICET A RELEBLLE L,

FIT 8EFEEOFRICHOIVE L, EEEAREORIC, ETHEY A MOAS 7+ — AL
BoT FETOHEDHEESIIFTRIZ L= -70), BEEHOREZBEWVN-LET,

40 e FRIRNFX—F 2018%F7H31H GRCJ



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
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Overall optimum of aiming GReAT project
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Oxide-based ceramics like almost same glass composition are included

in the overall optimum evaluation
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Key location map of GReAT activity
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Spread of Building Integrated Photovoltaics
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2030 PV Market forecast in Japan
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Generation electric energy and ratio of major country
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2030 Main power supply of the renewable energy
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Thank you
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GRCJ and EPC renewed homepages as follows:

HSABERIGHE S (GRCJ) ETaTLIT7LHYST (EPC) D—
http:/ /www.grcj.jp/index.html

http:/ /ecopremiumclub.jp
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