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Summary

In Japan, no individual recycling law exists for solar panels, which play a role in power
generation equipment at solar power plants. As a result, from the viewpoint of compliance
with the requirements of Waste Management and Public Cleansing Act and from the viewpoint
of economic rationality, the current situation is that the aluminum frame can be removed from
solar panels and the remainder can be crushed and disposed of in a controlled landfill site for
domestic wastes and industrial waste as a reasonable option. Furthermore, if the waste-
discharging enterprise permits additional costs associated with resource circulation, it may be
possible to separate the glass from the solar panel after the aluminum frame been removed,
and to implement secondary recycling of the separated glass. However, for cells and EVA
sheets, which are products of the separation of the glass, it is difficult to envision processing
routes other than final disposal after crushing because of the generally low grade of these
metals in the cells and EVA sheets, even though they contain useful metals such as silver and
copper.

In this project, three verifications were implemented. They are: implementation of
concentration of non-ferrous metal raw materials for smelters (verification project 1);
verification of the evaluation method of the value of cells and EVA sheets (verification project
2); and verification of the installation of collection routes (verification project 3).

In verification project 1, 20 cells and EVA sheets were obtained after applying three
different glass removal methods to solar panels originating from 10 different model numbers,
and a total of 600 cells and EVA sheets were obtained as test samples. Metal concentration
was implemented by physical sorting and heat treatment on the obtained cells and EVA sheets.
As a result, it has been found that the product of the metal concentrate obtained by physical
sorting can be a non-ferrous metal raw material for smelters. Furthermore, a lead leaching
test was implemented on the product, which could not be regarded as non-ferrous metal raw
materials, after physical sorting of cells and EVA sheets. As a result, it was found that 8
samples among all the 30 samples exceeded the judgment criteria (Pb: 0.3 mg/L) pertaining
to landfill disposal of industrial waste that contains metals.

In verification project 2, the method of calculating the content of silver, copper, lead, and
fluorine in cells and EVA sheets was verified by using a total of 8 model numbers of cells and

EVA sheets, excluding two model numbers that are special products, as actual samples from



cells and EVA sheets obtained in this project. As a result, although it is desired to standardize
the procedures in the future, the method of calculating the value verified in this project was
considered to be a reasonable method in terms of equipment, accuracy, duration, and cost.

In the verification project 3, following Aichi Prefecture, Saitama Prefecture became the
second in Japan to install residential solar power generation facilities, and conducted a study
related to the installation of collection routes for solar panels that does not depend on a final
disposal site. It is assumed that a solar panel collection test will be conducted under this
project, which is planned to continue in 2021, and a collection test plan has been formulated
for this year.

In addition to verification projects 1 to 3, the effect of CO2 reduction associated with metal
recycling was evaluated in this project. Assuming that 1,200 tons of solar panels would be
processed annually, the recovery of silver and copper from cells and EVA sheets was assessed
to have a 6,341 t-CO2/year reduction effect compared to having no recovery.

From the viewpoint of implementing the results of this project in society at an early stage
and revitalizing the recycling business in Japan, verification related to ensuring the quality
viewpoint (technical verification of metal concentration) and ensuring the quantity viewpoint
for cells and EVA sheets that are the raw materials of the metal concentration process
(verification of the installation of collection routes) will be implemented in 2021, which is the

final implementation year for this project.
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@)

Ag 6,638 g/t, Cu 451 g/t, Pb 1,700 g/t
Ag 8,450 g/t, Cu 691 g/t, Pb 2,550 g/t
Ag 4,588 g/t, Cu 605 g/t, Pb 1,600 g/t

Ag 8,388 g/t, Cu 792,500 g/t, Pb 32,875 g/t

Ag 6,788 g/t, Cu 755,000 g/t, Pb 35,875 g/t

Ag 3,438 g/t, Cu 370,000 g/t, Pb 15,013 g/t

Ag 1,570 g/t, Cu 21,205 g/t, Pb 1,379 g/t

Ag 1,493 g/t, Cu 20,263 g/t, Pb 1,656 g/t
Ag 1,169 g/t, Cu 10,398 g/t, Pb 948 g/t

1 9 -3
/EVA
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% -3 PEERTHONIEMIOEROSTHEER
MR EY
g - Ag Cu Pb g - Ag Cu Pb
o AR e | e | oy | 2T AR e | e | e
ISR 49 12,000 890 ISR 4,800 450 1,500
BEA 2mhyk 96 60,000 1,200 #!%Ee Al 6,700 850 2,100
O—/LRgRE 30 5,900 1,100 O—/LRg R 3,900 570 1,400
ISRk 8,200 530 1,900 ISRk 6,000 370 1,500
B2 Bighyb 10,000 500 2,600 HIE7 2R Hhvk 7,600 950 2,100
0—/LRgRE 6,100 620 1,900 O—)LB R 4,500 660 1,300
IS5Ak 6,700 420 1,200 IS5Ak 6,100 480 1,600
EIS | _BEHuk 8,200 440 1,800 #iFEs | Bghvk 7,200 720 2,100
O—)LB R 4,500 540 1,200 O—)LB R 4,300 680 1,500
3Rk 4100 410 1,500 IS5Ak 21,000 310 5,600
BE4 A 5,900 520 2500 ZEIF9 LAV 27,000 400 6,100
O—JLEER;: 3,900 470 1,600 O—JLEERE 15,000 230 4,100
ISRk 9,400 360 2,300 ISRk 7,800 590 2,100
RIES A 12,000 850 4100 #EFE10 28 hyb 10,000 700 3,100
O—/LEER: 5,200 590 2,300 O—JLEERE: 4,300 710 1,600
ESEEY
o - Ag Cu Pb o - Ag Cu Pb
o AR g | e | ot | TP AR | e | fed
ISRk 48| 790,000| 54,000 TS5Ak 10,000| 590,000( 28,000
BEA Bighyk 3,200/ 690,000 46,000 #FEe 2gHhyk 4,.800| 550,000 26,000
0—/LRgRE 1,300/ 400,000] 27,000 O—JLEEEE 3,200/ 290,000 14,000
IS5Ak 14,000| 890,000 33,000 ISRk 6,300/ 870.000| 22000
B2 Bighyk 10,000/ 840,000 37,000] #IE7 2R Hhyk 3,400| 650,000 27,000
0—JLRgRE 1,900{ 250,000 12,000 O—/LEERE 2,400 150,000 8,300
3Rk 11,000 830,000| 34,000 ISRk 7,900/ 810,000 34,000
RIS Bighyk 9.300| 800,000 44000 EiFES Bighyk 6,400| 820000 39,000
O—)LB R 5,200| 500,000 9,400 O—)LB R 4,100| 380,000 10,000
ISRk 2,300] 790,000( 47,000 ISRk 36,000] 700,000( 59,000
pilE A 7,800| 870,000 38,000 #!FEo AN 22,000/ 710,000 63,000
O—JLEER;: 7,700/ 860,000/ 39,000 O—JLEERE 14,000/ 290,000] 31,000
ISRk 12,000| 870,000 40,000 ISRk 3,600| 690,000 25,000
BES Bighyb 8,400| 730,000/ 32000| EFEI10 | BEHVE 4,200| 780,000( 44,000
O—JLEER: 1,400/ 410,000 21,000 O—JLEERE 1,600[ 120,000 6,400
BEEY
o - Ag Cu Pb o - Ag Cu Pb
*7 PR g | e | o | TP AR g | o | fed
ISRk 160| 16,000 350 ISRk 1,100 8,700 1,000
B 2] hyk 25 43,000 1,000 #Fé 7 Al 1,400 11,000 1,500
0—/LRgRE 6 19,000 470 O—)L B R 1,000/ 15,000 1,600
3Rk 1,500[ 14,000 1,300 ISRk 1,900 100,000 4500
BE2 | ] 2 hyk 2.100 14,000 1500 EFE7 | BgHub 990 39000 2,500
O—)LB R 2,500 22,000 1,400 O—)LB R 810 24,000 1,700
ISRk 760 4,800 700 ISRk 1,900 70 220
BE3 A 970| 45,000 2900| ZiEs LA 1,500 8,100 620
O—/LEERE: 780 7,900 810 O—JLERE 760] 14,000 1,000
ISR 800| 13,000 1,300 IS5X 3.100] 12000 1,700
RE4 A 880 12,000 860 E!FK9 L AV 2,300 12,000 1,500
O—JLEER: 1,400 77 300 O—JLEERE 2400| 38,000 3,900
ISk 1,200 69 610 ISk 3,400 29,000 1,400
RS Bighvuk 2,000| 23000 2,700| EFE10 | BEHVE 2.100] 10,000 670
O—JLEER: 1,100 78 500 O—JLEER: 1,000 130 270
E&ES
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& -4 YERHO|EGFDRFEE

+JL/EVAS—b HRIEY - EEEY iefEE
BE HIRDBERE RS 2RE
iR i iR i i) 85
mg/kg mg/kg mg/kg mg/kg
1) 2) 3) 4) =3)/1) =4)/2)
B%2 TSAMAER 3,485 76,501 10,166 302,011 29 39
Bighvb AR 4,069 89,327 10,000 383,259 25 43
B—)L R A 2,747 60,294 4,060 121,775 15 20
L K] TSRAR 2273 59,535 7,777 208,188 34 35
By AR 2,496 65,373 8,575 273,214 34 42
A—)LX B A K 1,602 41,956 4,887 276,477 3.1 6.6
BIFEA TSAMAER 1,411 73,353 3,509 259,494 25 35
Btghvb AR 1,615 83,982 6,803 413,895 42 49
A—)LX R AN 1,113 57,904 5726 413,452 5.1 7.1
BUES TSRAR 3,247 101,259 10,447 350,486 32 35
Bghvb AR 3,678 114,702 10,211 363,161 28 32
A—)LRBERRA K 2,244 69,979 2,823 256,640 1.3 37
BIFE6 TSAMAR 1,750 108,643 7,328 287,082 42 26
Bghvb AR 1,918 119,046 5,501 347,321 29 29
A—)L XA K 1,292 80,171 3532 152,667 2.7 1.9
%7 TSR+AR 2,502 70,254 6,096 278,712 24 40
BRhvb AR 2,943 82,642 5,993 249,266 2.0 3.0
A—)LXBRAR 1,831 51,415 3,402 78,769 19 15
FI%8 TSAMAR 1,668 62,990 6,842 334,088 41 53
Bghvb AR 1,845 69,670 6,859 349,852 37 5.0
A—LREERA R 1,323 49,945 4210 171,488 32 34
BEI0 |TSRAMARK 2,119 51,597 6,556 204,838 3.1 40
BRhvb AR 2,287 55,695 7,621 320,293 33 58
A—/LRBERA K 1,241 30,213 3,329 43,622 2.7 14
1 /EVA -3
2 /EVA 1
-2 1-11 -3
E&ES

24




3)

11-5
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o " Ag Cu Pb o " Ag Cu Pb

G AR g | wd | wa | TP AR e | e | e
ISRk 23| 200,000 3,200 IS5Ak 5.700| 40000 5,500
B AV 110 260,000 4200 #IEe LAV 5,300 21,000 5,500
O—/LEERE: 28| 130,000 1,800 O—JLEERE 4,600] 86,000 3,400
ISRk 6,300 8,400 3,200 ISRk 7,000 1,100 1,000
BE2 | BHghyk 7,000| 200,000 9,100 #EFE7 | BEHUE 3,000 6,500 2,600
O—/LEER: 2,200 110 380 O—JLEERE 6,700 7,000 930
ISRk 5,300 3,600 2,500 ISR 4,600 90,000 5,100
bl K] Bighyk 7,000 3,100 4100| Hu&Es Bighvb 7,700 170,000 9,200
O—/LEER: 3,300 2,800 1,300 O—JLEERE 4,200 25,000 2,700
ISRk 5,700| 300,000 16,000 ISRk 18,000/ 120,000] 12,000
RIF4 Bighyk 7,100 4,700 4900| FF9 BigHhvb 32,000] 210,000( 28,000
O—)L R 3,000 98,000 6,100 O—/LRgRE 16,000/ 25000 5,400
ISRk 6,700 6,000 2,300 ISRk 9,900 93,000 4,700
BFES 23S hyk 8,000/ 78,000 8,600 EFE10 | BBEHUE 7,500/ 310,000 18,000
O— /LR R 3,000 21,000 1,700 O— /LR R 2,200 1,800 1,200

E&ES

4)

Ag 6,400 g/t, Cu 67,763 g/t, Pb 5,038 g/t

Ag 6,575 g/t, Cu 99,163 g/t, Pb 7,750 g/t

Ag 3,763 g/t, Cu 30,214 g/t, Pb 2,214 g/t
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RPF Refuse derived paper and plastics densified Fuel

RPF 0.5wt
RPF

x -6 MIERITHONIBEEVOIRSTER

nE HSABEAK (X015 X% D3 BF vk
J/g % % % %
TSRk 30,300 <0.1 232 <0.01 0.29
AEA | B R hvb 30,300 0.1 18.6 £0.01 0.65
O—JL R 27,300 0.3 30.3 <0.01 0.34
Pz 31,100 0.3 26.8 <0.01 0.29
&2 |Bg b 30,900 3.35 238 <0.01 0.49
O—)L X R 25,000 0.35 48.2 £0.01 0.28
AL 33,500 0.58 22.9 <0.01 <0.01
RE3 g hbk 32,600 0.45 214 <0.01 0.02
O—)L R R% 26,500 0.25 35 <0.01 0.01
IRk 31,400 0.35 235 <0.01 <0.01
BE4 B2igHvh 31,500 0.55 296 <0.01 <0.01
O—)L AR 32,200 0.45 274 <0.01 <0.01
IRk 32,700 0.5 234 <0.01 051
BES BigHvk 35,500 0.45 17.1 0.01 1.47
O—JLR R 29,300 0.1 30.8 <0.01 0.22
AL 30,700 0.2 26.2 <0.01 0.85
BE6 | Bg b 28,200 0.25 226 <0.01 0.8
0—)L K E RS 24,400 0.8 28 <0.01 0.38
AL 31,400 0.55 26.6 0.01 0.36
BT R hvk 31,800 0.4 23.6 £0.01 0.59
O—)L R A% 26,500 0.4 35.1 <0.01 0.19
Pz 33,700 05 274 <0.01 0.23
REs gk 32,500 0.45 25.6 <0.01 0.26
O—)L L EERE 29,800 0.35 23.1 £0.01 0.18
2Rk 35,800 0.4 13.7 <0.01 0.41
BE9 BigHvh 35,700 0.35 15.7 0.01 0.96
O—JLEE R 33,800 <0.1 16.8 0.01 0.36
2Rk 32,500 0.5 23 <0.01 0.04
2E10 A 29,800 0.5 30.5 £0.01 0.16
O—JLREER 27,400 0.35 34.9 0.01 0.04
RPFD & RPF-coke 33,0000 F 3UT 5LLF 06LLTF L
RPF A 25,000L4F 5UTF 10T 03T L
RPF B 25,0001 F 5LLF 10LLF| 0.3%#BZ0.6LLF L
RPF C 25,000L0.E 5T 10LLF| 0.6%#BZ2.0UTF L
RPF RPF
E&ES
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-3 RMEFEDRE
(1)
1-14

1) 2021

2) 1-2-2(2) E&ES

2021

3) 11-2-2(4)
11-2-2(5)

2021

BT B4R RERE 1 40 SRR
wIJLIEVAL—h TR ERIRHED

Bt B AR - 8 E AL (B AHE -

ITUTIHAOIINEED)
> RABEAR
E&ES
-4 €EBHEIOLRDOETEE
(2)
3 1
2 /
3
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3)

/EVA

E&ES /EVA

15cm

/EVA

2021
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FE +I/L/EVA —FOMIED M %D R (RITEE 2)
/EVA

-1

XEAE - ET7) T RABEEE L -TILIEVAL —NEDZMER D ILE
IR E B L= KB/ ARILNSDASRAEDBRELEE DIFHRINE
+ JLIEVAS — D E{E SE 4l | <38 S TE 15 2 B A it

BEEsI R &R

AEBTHBRY T IVELTAF U RIVIEVAL — O i fE O 511
PP EFEFIROEE
IR BEORE

FImISKROONDEHDEE

— LT} (=0 foE A s4mEE ik
S E R ﬁ%X’T ”/T@JE%%:&.\IEL/T-%Ea)*ﬁnTn%LEa):EiE

E&ES
-1 &JL/EVA O—rDEED I A iEZDETDTIO—

m-1 s R B
I-1-1 ®JL/EVA O—FEDFEMER

/EVA

6 First Solar CdTe
CIS
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EVA
PVB
)avktis. &
TFILT L

)a—rdL

PVF
PVDF

PET

PBT

PE

WM (SI AN F

— JUFERE

— INARIN—TBE

— Vo REHEEER

— WEE

/EVA I11-2
— HSR — it
— PILZSTL—L
S— L#
— #i0s —
| 9[}:‘}% J—
— Sy Hy—h
N5 JAE- Y L spem
—— iREE —
—— A2 —aRIR —
CdTe yar (i)
CIS —— PILS=OLE
E&ES
-2 KB/ ARILOBEFEEEMER
(1)  /EVA
/EVA

EVA ) PVB

(

IIR
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( PVF )

( PVDF ) ( PET )
( PBT ) (  PE) (Al SiO2)
2014 2018 2021
()  /EVA
JEVA
2010

M-1-2 KB/ SRILDSDHSRAED S BEFi%

1)
E&ES 1)
2) 3) 3 11-3

cm 10cm

Resola

J-Box

32



PV

— FoE

- PILSIL—LBEFE 1 BRERORR

NEPRETRE

HLADFHEETD

BHEREISHIGES TWHTEFE

MLAICH T IRE - FRHREFENKNLE
FILZSIL—LS BB OWEREDDORYIRHIERE
VHBREZETS

FREOISTEELFTHTE
ABRNARIVEBRETITTILITIL—LHADEETERS

FHOMMFDHRDORFMBETSARAICREM T
HIRZER#T S

HSRERILDEDFIEMEMELI=ATYIL, H5X
BT ICHBEIRT S

A—VROAMTEYELE T HETHIRENHT S

B -3 KBX/ISRILDSDTFILEIL—L-HSADHEFE

— EREEOTIA
SWFE
— I5AbER
- HSRSMTE — By
- o—utmRA
E&ES
)
2018
3
/EVA
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NER E&ES

(3)  /EVA

/EVA /EVA

JEVA
/EVA
-4
XRF
X XRD
EPMA
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ey E |
ot 21 A '
s RERE: = A2m AR

SRR SA R (R AT RERT)

-4 &JL/EVA O—bORHISERATER/IASHEE

E&ES

-2 YT ILERWN-REE
m-2-1 FEM D FIE
-5

1)
30 (10 x 3 )

90 10 x 3 x3 / /
30

2)
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/EVA

3)
/EVA EPMA
XRF XRD
4)
®)
0 @ @

SR (5 HESOHEBRYTIL)

- 37| TR AN
T (3) *ﬁﬁkﬁnl‘ﬁ@%ﬂ- #r (E_-F_’MA)
SHEBSSUERAIE "1 (1) 128—ar98 (64IFATE)
(Sn:62%. Pb:389%)
s [N
A u:
o wasHo e e ey
THRE NS i 5 L
ESSSTee— .
o

/ 1.000mm BERZEZECIITL
s (C:31%. 028%‘§48%‘ Ti:139%)

wagmio O BRLE-AENEOSHE SAEOHM

B EARAE BHEDEFE (kg) =
AVB—aF I EFE (%) x HEHE (m?) x K& (M) X BE (kgim3) x KB (REHBYT)L)

(6) HALR-AEWHEO
EER-SREOHY

E&ES
-5 +JL/EVA > —rDSHEIE
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Mm-2-2 FEMDFER

)
-1
30 -2 DES
-2 3 -2
2
-1
F -1 @EREESHMOTERIERER
J)yREE A3—aRH 2 (2ILA) A 3—ar9 52 (EIL5})
: TILE
B (L REH T AEF(AR/EIL) |BRE(mm/ER) | AZB(ER/EL) [ES(mm/X) [FES(mm)
BE1 30 207 125 1 125 -
BE2 60 79 154 3 156 1,704
BIES 60 86 154 3 156 2,233
BE4 60 92 154 3 156 1,706
BIFES 60 76 153 3 155 2,243
RE6 60 102 155 3 157 1,374
RE7 60 82 154 3 156 2,525
BIES 60 104 154 4 156 1,742
FIFE9 60 70 121 2 125 1,471
FIZA10 72 92 154 3 156 2,390
E&ES
3)
5 -5
©)
EPMA
XRF
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-2

£ -2 N\YOo— OB OHERHER

HETEIE (Wt %) E

NI —RDFRM : :

J C o} F Al S T

g:% (*EE) I |
BEA PVDF 29.77 9.66 4712 0.85 1.07 1153 100
BE2 PVDF 30.26 9.19 4791 0.86 1.19 10.60 100
RE3 - 40,02 55.56 - - - 442 100
RE4 - 35.35 52.49 - - - 12.16 100
RES PVDF 3057 8.42 48.40 - - 12.62 100
RIFE6 PVDF 2848 549 57.80 - - 8.23 100
BET PVDF 31.82 7.92 48.38 - - 11.88 100
RIFES PVF 35.83 16.08 28.36 0.92 5.73 13.08 100
BE9 PVDF 38.71 - 61.29 - - 0.00 100
RE10 - 4234 52.21 - - - 545 100

E&ES
(4)
1mm
111-6
EPMA

E&ES

L S
AT e

X r

. OkvV

COMPO

-6 J')yrFEBOMEILKER
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()

-5

30 1 9 8
-5
-3
£ -3 BRYVIILhOERAEREEEVEO R (EEES)
iR i £h PE S

HE |HoADEEAZ |THES|SFHE |SF%F |SHE |88% |8H=E |8HFE 8HE |[8H=E
kg g mg/kg g mg/kg g mg/kg g mg/kg

BE1 |JSRAMAR 1.0 - - - - - - - -
By AR 0.9 - - - - - - - -
O—/)LABEERA 1.3 - - - - - - - -

RIE2 |TJSARMARK 3.1 10.65 3485| 233.79| 76,501 6.87 2,248 36.47| 11,934
BiEhvb AR 26 10.65 4069 233.79| 89,327 6.87 2,625 3647| 13934

O— /)L REEHRA 39 10.65 2,747| 23379 60,294 6.87 1,772 36.47 9,405

RIE3 |TSRAMAR 3.0 6.85 2273| 17940 59,535 775 2572 0 0
BEhvb AR 2.7 6.85 2496 17940 65373 1.75 2,824 0 0
O—)LRBEEARK 43 6.85 1,602| 179.40{ 41956 7.75 1,812 0 0

BEK4 [ JSAMAR 3.1 436 1411| 226.73| 73353 13.96 4516 0 0
ROV AR 27 436 1615 226.73| 83982 13.96 5,171 0 0
O—)LRBEERAK 39 4.36 1,113|  226.73| 57,904 13.96 3,565 0 0

BES |ISRMAR 3.0 9.67 3247\ 301.56| 101,259 7.05 2,367 3701 12427
Bighyb AR 26 9.67 3,678/ 301.56| 114,702 7.05 2,682 3701 14,077
O—/)LABEEARK 43 9.67 2244 301.56| 69,979 7.05 1,636 37.01 8,588

BE6e |[JSRAMAR 3.1 5.45 1,750| 33826/ 108,643 1.95 626 31.69| 10,178
B2y A R 28 5.45 1,918 338.26| 119,046 1.95 686 31.69| 11,153

O— /LA BEERA 4.2 5.45 1,292| 33826/ 80,171 1.95 462 31.69 7511

BIET |TSRAMARK 3.1 7.82 2502| 219.62| 70,254 9.71 3,106 37.78| 12,085
BiEhvb AR 2.7 7.82 2943| 21962| 82642 9.71 3,654 37.78] 14216
O—)LRBEERARK 43 7.82 1,831] 21962| 51415 9.71 2273 37.78 8,845

RIEs |JSARLAR 32 5.42 1,668 204.66| 62,990 10.24 3,152 32.19 9,907
BEhvb AR 29 5.42 1845 204.66| 69,670 10.24 3,486 32.19] 10,958
O—)LRBEEARK 4.1 5.42 1,323|  204.66| 49945 10.24 2499 32.19 7,856

BRI |TSRMAR 26 - - - - - - - -
gy AR 25 - - - - - - - -
O—)LRBEERARK 29 - - - - - - - -
BIE10|TSRMAR 36 7.72 2119| 188.00| 51,597 448 1,230 0 0
g2y AR 34 772 2287| 188.00| 55695 448 1,327 0 0
O—)LRABEEARK 6.2 172 1,241| 188.00] 30,213 448 720 0 0

E&ES

M-2-3 KEEH/ARILDBEDEBLN-HIRASBEIEOENCKSMENER

-3
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-7

1,100mg/kg

-7

1,000mg/kg

4
4,000mg/kg

L HE—D
LA
ELAYEL
L HE—D
LA
EYAYEL
LR — D
LA
EYAYEL
LR~
IR
EYYLL
LR — D
LA
EYYLL
LR — D
LA
ELAYEL
L —D
LA

BE9 BEI10

BES

B%E6 BET

B&S

&4

ptA b 27

/EVA

6,000
5,000

¥ LEA(—D
IRNTe T
EYYLC
¥ EA(—D
YA
EYYLC
R — D
YR
EYvec

BE3

BE2

BEL

0

[32)

By/bw) s 288

~ 4,000
000
2,000
1,000

10
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-5
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Tl DIEE

E&ES
n-2-4



/EVA 1

/EVA 1

125mmx 125mm  155mmx 155mm

5mm 5mm
JIS A 1158 5mm

5mm 39

-8
5mm 5mm
5mm 5mm

) v i712/05 Al
MA RO
YRR Gmm U EDAEE)

fEo B (L SmmEOXRES,
T:5mmEUTOKRES)

BRERE GmmBFOAZS)

-8 BB TETCHOSEE

E&ES

-5
-4 -4
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/EVA

/EVA

& -4 BESFTECFESTOLERER

3kg

/EVA

(B L : mg/ke)

Fir, £ Ei IvEk

WrE D HT LT = WrE DT L0 = HrE ST EER T = WRE 4T L0 =
E 1) 2) =1)-2) [1) 2) =1)-2) (1) 2) =1)-2) [1) 2) =1)-2)
BIFT = - - - - - - - - - - -
RE2 3,485 3,000 485 76,501 121,000{ -44,499 2,248 6,800 -4552 11,934 7,700 4,234
RE3 2,273 = = 59,535 = = 2,572 = = 0 = =
&4 1,411 2,600 -1,189 73,353 11,200 62,153 4516 1,600 2916 0 <100 -
&S 3,247 2,200 1,047 101,259 76,400 24,859 2,367 4,200 -1,833 12,427 19,800 -7,373
&6 1,750 2,400 -650| 108,643 71,200 37,443 626 4,700 -4074 10,178 7,000 3,178
&7 2,502 = = 70,254 = = 3,106 = = 12,085 = =
RES 1,668 2,100 -432 62,990 75,400 -12410 3,152 3,900 -748 9,907 2,100 7,807
BI%9 - - - - - - - - - - - -
REI0 2,119 = = 51,597 = = 1,230 = 0 = =

E&ES

n-2-5 sl AR - & B
-5 /EVA
/EVA 1 6 /EVA
2 3 1 2
1
-3 FHEFEDRE
M-3-1 FHlEx & &5 51618
(1)
/EVA /EVA
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@)

/EVA

1,000 1,500mg/kg

3)

/EVA

/EVA
/EVA

7

M-3-2 EMAEICROONLEH Gk, FFE. M. BRFOHRK[ZED)

/EVA

409

65

/EVA

/EVA
3
-7
9 6
/EVA
/EVA
8
/EVA
/EVA 60 1009
150p m
8.5 78.7g
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1)

@)

)

-5

= -5 BrESHTICAL-RE—5%

No
1
2
3
4
5 EPMA EPMA  SEM-EDS
6 XRF
7 XRD
E&ES
/EVA
/EVA
/EVA
/EVA
/EVA 6
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4)

®)
E&ES
JEVA /EVA

10

/EVA

N-3-3 BMERT—ILTOERZEEL-IES DRI FRE

/EVA
/EVA
/EVA
-5
-3-1
/EVA
o Pejman Hadia 2015 80 1,500mg/kg
1o JIS M 8082 -
2016
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FIVE NRE)IL—OEEDER (RIIFEX 3)

2020 2020 3
1,602MW 176,151 V-1
612MW 152,884
2
V-2
KEARERBEBOEARE KEXRERFEOEALH
BAREMW) EASH )
1,500 - aSE> 180,000 - ) <&FH>
1,602(100%) ——J’—;77’000 — 176,151(100%) )
150,000 - 176,000 - .
<50KW L _E > <SOKWLLE >
1,000 - 120,000 - 175,000 - 1,021(1%)
517(32%) 174.000 1
90,000 - ’
—— < 10KW LA _E 50KW K % > 173,000 -
500 -| 474(30%) 60,000 - 172,000 -
30,000 - 171,000 -
0/ — <10kW kil (FEER) > 0 - \ 170,000 - \
612(38%) <10KWRGE (EE) > <10kW LL_E50kW K i >
152,884 (87%) 22,246(13%)
2020 E&ES
B IV-1 2020 &£ 3 AXRFRDIBERTORBAREERMOEARR
FEAXRBARBERIBEOEAHH (2020538 K E)
BAEH N
#
29 - 3,000 jL
3.001 - 6,000
6.001 - 9,000 -
B 5001 - 12000
I 12001 - 15,000
0 5 10 20 30 40
FOA-MI
2020 E&ES

B Iv-2 #ERTOEERAKBELFEEREOTETH HOEAHHK
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2019

2021

V-1 REBOEBEORE

V-1-1 BEBDBEASINT D EH- FEEH

V-1
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KIEH/ARIL DR

EEOHN
——— #BOWwN

0 RE | ey : g
BRO LB AVEREL || o S A TBRE
TOBEEDFHAS | LEEoEs ;

WEISR DRI
T | BEROIILL
(L ORISR
RiEEEN | REIEIR RKTHR
TR B2 LR DXL

A4 A 4

.

(2) RARE (RAEFAREF
RATEEEEXSE)

oL
WAL= KGRIV ORE

EEORARIHSIKEH SRILD

) BRIBXE -IHIE
BEICHES KBS/ SRILOESL
WAL KB/ SRILDORE

EXREVOINE - BiREE A EWR

EXREMLERTZNEOMHE

A4

WS E DT

KIS/ IL D H AL TR - SR AL
§J\

A
EEEEY ELREVNE | AHE
DIk Bi | SRZWEOH | Ok
EZAER & 0
A A 4
| 0 zzEEnoLs2E

E&ES
V-3 BEROEEAMRETIABENL/ ARILONEOIR (B5E)
£ V-1 KBAARILONEBORRKRIZFRIBENLIESE
80m2
WDS
5
E&ES
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V-2 2021
2020
uwl
CcOo2

£ V-2 REFKEDOT T 2021 EEICHREZFHEL TLOAEIGRER~DIR HERHT-FT &

V-1-2 {REEDZ/DLF- B - Ry Pa—)L - EE RO AREHA
1)
2021

(2)

2021 NER E&ES

2020 2021 2

)
2021

V-1-3 BEBDBOEHEROKE
NER E&ES 2021
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2021

V-2 BREREHEI DR - 2l

IV-2-1 HAEBREEAT O E(HEIR

2021

IV-2-2 HERSTEOAR
1)

2021
5
(2)
10
CESS UWJ
V-4
CESS UWJ
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CESS
uwl
uwlj

<HWEIELE>

E&ES
V-4 [EUREHEROFHEOEF

2021 7 12 6
1,000
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3
V-5

CEIMTEEDA AT, (FHTIFIELL mx Bf70.8 mx ZFE1L.7 mi2E) (KBEEBED 12—
204 FEEIRA ) o 1D DEURBLRIZ, 2-3EDNN B ELRET HHEE,

E&ES
V-5 [EURLRTHAZEELTOARER/ARILDRESS

uwl

4)

2021
CESS Uwlj
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2021

CESS
2021
A
2021
®)
2021
2021
2
10
(6)
2021 V-6 2021
4 2022 3
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20214F 20224

HE 4~6HA [7~9H 10~12H [1~3H
R DB DRE ;

EIEVEREEOIA

EURHL S - CESS-UWJEDEHEE

HEHEM BV OEE

EEREADREOBRIHR =S T-EY

RAKLOBRZH ZESs | ES s

CIEVE |

O—F Ty IO | EVEED
E&ES |

B V-6 EUNEHBRDODRTPa—IL

IV-2-3 B TR OEHERIF
2022

2021 2022
2021
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V-3 )1 —RDF-HDRKRE

2018
359
V-3-1 REDFIE-ER
1)
2018
V-3
£ V-3 XEETERELEVI—XDBREDAR
50MQ
2
EL Isc EL
EL
JIS C 8912 80
-V
1,000W/m2
AM1.5
E&ES

230 2 230
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270W A

4 129 129
250W B
)
A V-7 230
8
202 17 50MQ
205
18
187 -V
80 187 EL
HERETHES HEREEES
250 230
: 222
i 205
00 = " 187
0
150
222
100 203 187 187
50
0
SR R EL -V
E&ES

V-7 KIBBH/SRILA DY 1—RIEEHR
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47
82
140 129
0

120
100
80

60 129
40
20
0

o1 #8]
E&ES

IV-3-2 REIEOEFSEYE

V-3

V-8

-V
82

HEREFES

129

129

itk

V-3

57

129
EL
EL
HEREBEES
129
47
82
EL

V-8 KBH/SRIL B DYIL—RBREHEE

V-3

80

82

82

EL



V-3

IV-3-3 RO RE)L— PO P TOREREERELI-IHE DRFZRE
2021
uwy
2021

CIS CdTe
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EBVE BEICHITARE
V-1 AEDERA %

&

A
2]

FuE

V-1-1 B4 CO B RO IFIRIZH#S Co2 B EHIRE

8. CO2 HtH = R 3h 5 0 3F il

(1)
CO2
CcO2
1t
V-1 A
EVA
C
EVA C H
B CO2
CO2 B CO2
Cc CO2
V-1
CO2

TEA TRBIIRCOHENS)
% —
i
i (o wfsmseis—ssnfo{ smmin

I®C
$ n
=

FILETL — 4
E&ES

V-1 CO2 HEHEHIBEEMD L AT L/ Y 1)—

11

CO2




@)

A
1 235kg EVA
CO2
CO2 V-1
= V-1 ITRRAIZBITS co2 HIHEDHEEIRIL "
EVA CO2 CO2 kg-
kg kg-CO2 kg co2 coz
235 0.021 4.941 2017
235 0.007 1.694 | LCI
IDEA version 2.3
(
852211000)
6.635
1)
E&ES
B
1
0.471g 8.824¢g C
99% 1
0.466( 8.735¢
LCI IDEA version 2.3 12
20g t Risopatron, C. R. 2018 0.62%
C 23,294kg
1,409kg
CO2
CO2 V-2
2 CcO2 LCI IDEA Version 2.3
CcO2
co2
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= V-2 TEBIZHT5 Co2 HiHEDEFEIBHL

co2 co2 kg-
kg kg-CO2 kg co2 cior
23,294 0.144 3,354.353 | LCI
IDEA version 2.3
(
053113211
053113226
053113241)
1,409 1.381 1,946.059 | LCI
IDEA version 2.3
(
053125000)
5,300.412
1)
E&ES
A 1 235kg
EVA
C co2 CcO2
V-3
%= V-3 Ii2C OMERAIZHITS Co2 HEHEDEERM "
co2 co2 kg-
kwh kg-CO2 kg co2 €Oz
45 0.488 21.981 2020b)
1)
E&ES
EVA
3 C 165kg
co2 co2
V-4
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% V-4 IT12C DEBEILSITHITS COo2 HiHEDEFEIRH

co2 co2 kg-
kg kg-CO2 kg co2 cior
165 0.007 1.186 | LCI
IDEA version 2.3
(
852211000)
1)
E&ES
C Cco2 23.167kg-CO2
co2 V-5
CO2 V-2
1 co?2 5.284t-CO2 1t-
1,200
CO2 6,341t-CO2
CcO2
* V-5 EEEBELO CO2HHEDYIFHME "
co2 co2 2
t-CO2 1t- t-CO2
A 0.005 0.007 8
0.002
5 3.354 5.300 6,360
1.946
c 0.022 0.023 28
0.001
CcO2 A+B-C 5.284 6,341
1)
2) 1,200
E&ES
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10,000

=
8

#
5 -6,341
Y
anTn
g 10
2
¥
9 10
1
EETRRI (A1) BEFE(0
E&ES
V-2 BREBIEIVEREMRD CO2 HHED LLE
3)
Co2
1 CO2 5.284t-CO2 1t-
1,200 Cco2
6,341t-CO2
CO2

CcO2
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V-1-2 5 TO S E TR O £R4E 2 40
@)

Total Material Requirement TMR

TMR TMR
TMR TMR
TMR 2001 1
TMR
TMR TMR
TMR V-3

TMR

TIEI7l—h- A7 AR IHRILF—ZA

‘

[ RAZSv T ][ Az sv 7 ][ HE ]

B V-3 KB*/SRIL TMR EHED S AT L) —

E&ES

TMR TMR

TMR

TMR
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TMR

TMR V-13 V-18
2)
V-6
V-1-1(2)
0.466g t- 8.735¢9 t-
£ V-6 KB/ SRILOKRE
kg/t-
176
588
EVA 235
E&ES
1 1
2,146 114
V-6
V-4 V-6
V-4 200km
100% 10
10
TMR TMR
V-7
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5
i

E&ES
B v-4 BEDifih
£ V-7 #:XICBETS TMR
km 42,929 2,290
kg 12,181 650
TMR kg-TMR 245,766 699
E&ES
TMR
TMR V-8
370t
20t
67t
T 7L —LkE H>= HZ2
n H>2kE
EIL/EVAL —
1,767t S04t
94t 2

E&ES

V-5 PIZSTL—L-HSRABREDTHN
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£ V-8 FILITL—L-HSAKREIZETS TMR

kwh 143,008 48,493 7.632 2586
TMR kg-TMR 270,455 91,652 14 424 4,888
E&ES
V-6
TMR V-9
150t 8t
s > B > EmEs
504t
27t 354t 19t
E&ES
X v-6 MERAOFTN
= V-9 YEERICEET S TMR
kwh 5138 57.798 33,628 274 3,083 1,793
TMR kg-TMR 9710 | 109238 63,557 518 5.826 3,390
E&ES
V-6
EVA 3
TMR V-10

67




£ V-10 REIZEETS TMR

kg-TMR kg-TMR
378,788 20,202
1,262,626 67,340
353,535 18,855
1,994,949 106,397

E&ES
1
TMR TMR
TMR V-11
£ V-11 7A5—2a %085 SUHOMEINIZEET S TMR
kg-TMR kg-TMR
TMR T TMR e
245,766 215,730 699 85
270,455 237,402 14,424 1,763
91,652 80,451 4,888 597
9,710 8,523 518 63
109,238 95,888 5,826 712
63,557 55,789 3,390 414
1,994,949 1,751,142 106,397 13,003
1) 0.878
2) 0.122
E&ES
TMR V-12 V-7
TMR 72%

78%
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= V-12 KB*%/SRIL TMR ORAR

TMR
t/t t/t
216 0.1
318 2.4
160 1.2
1,751 13
2,445 17
E&ES
100%
90%
80%
10% e
60%
7 i _la b, iy
- 737l 17 Ak%
40% n EER
30%
niEE
20%
10%
0%
§ i
E&ES

V-7 KB/ %L TMR OPIER

TMR

69

V-8
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1,000,000

160,000
100,000
10,000
,445
1,000

TMR (t/t)

300
100
17
10 I
1

R

B EATMR B RBL/IRILTMR

E&ES
V-8 7R —La EOBREITHDEIRICET S TMR
(3)
TMR
TMR TMR
TMR 2,445t/t 17t/t
TMR 72%
78%
TMR TMR
TMR TMR
TMR
TMR
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%* V-13 KB/ SRIILOMNEEDOEFRMM "

|

0.466 | kg/t-
1 2,146 | t- 1t 0.466kg/t- 1000kg t
8.735¢ | kg/t-
1 114 | t- 1t 8.735kg/t- 1000kg t
1)

E&ES
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& V-14 #X(ZE89 5 TMR QO EER#L

|

1 200 | km
1 10 |t 100%
42,929 | km 2,146t 10t X 200km
2,290 | km 114t 10t X 200km
10 2.89 /L 2021
0.82 /L
12,181 | kg (42,929km 2.89km L) x 0.82kg L
650 | kg (2,290km 2.89km L) x 0.82kg L
TMR
TMR 0.47 | g-TMR/kg.km 2010
TMR 245,766 | kg-TMR 12,181kg x 0.47g-TMR _ kg.km
TMR 699 | kg-TMR 650kg x 0.47g-TMR  kg.km
1)
E&ES
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& V-15 HSR-FIITL—L5BEICEET S TMR QO E R "

|

|

TMR
4 /kg 60 x 17kg
2019
85 | KVA
2019
0.8
143,098 | kwh 4 3600 X 85KVA
0.8 x2,146,465kg
7,632 | kwh 4 3600 X 85KVA
0.8 x114,478Kkg
TMR 1.89 | kg-TMR/kwh 2006
TMR 270,455 | kg-TMR 143,098kwh x 1.89 kg-TMR/kwh
TMR 14,424 | kg-TMR 7,632kwh x 1.89 kg-TMR/kwh
TMR
4 /kg 60 x 17kg
2019
35 | KVA
2019
48,493 | kwh 4 3600 X 35KVA
0.8 x1,766,540kg
2,586 | kwh 4 3600 x 35KVA 0.8
x 94,215kg
TMR 91,652 | kg-TMR 143,098kwh x 1.89 kg-TMR/kwh
TMR 4,888 | kg-TMR 2,586kwh x 1.89 kg-TMR/kwh
1)
E&ES
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& V-16 IRF(BITS TMR OEERE# "V ?

| |

5,138 | kwh kw kg/h  x 504,419kg
274 | kwh kw kg/h  x 26,902kg
TMR 1.89 | kg-TMR/kwh 2006
TMR 9,710 | kg-TMR 5,138kwh x 1.89kg-TMR/kwh
TMR 518 | kg-TMR 274kwh x 1.89kg-TMR/kwh
57,798 | kwh kw kg/h  x 504,419kg
3,083 | kwh kw kg/h  x 26,902kg
TMR 109,238 | kg-TMR 57,798kwh x 1.89kg-TMR/kwh
TMR 5,826 | kg-TMR 3,083kwh x 1.89kg-TMR/kwh
33,628 | kwh kw kg/h  x 504,419kg
1,793 | kwh kw kg/h  x 26,902kg
TMR 63,557 | kg-TMR 33,628kwh x 1.89kg-TMR/kwh
TMR 3,390 | kg-TMR 1,793kwh x 1.89kg-TMR/kwh
1)
2)
E&ES
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® V-17 BREICBETS TMR DEEE# "V

176.471 | kg-TMR/t-
588.235 | kg-TMR/t-
176.471 | kg-TMR/t-
58.824 | kg-TMR/t-
70.588 | kg-TMR/t- 176.471kg/t- 58.824kg/t-
x 30%
TMR 1,994,949 | kg-TMR 176.471 588.235 176.471 58.824
70.588 kg/t- X 2,146t-
TMR 106,397 | kg-TMR 176.471 588.235 176.471 58.824

70.588 kg/t-

X 114t-

1)

E&ES
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*& v-18 H&ROTHME L OEERM "

94,270 kg
700 kg
1,000 | kg 0.466kg t- X 2,146t-
18,750 | kg 8.735kg t- X 2,146t-
0.878 (1,000kg x 94,270 kg)  1,000kg x 94,270
kg 18,750kg x 700 kg
53 | kg 0.466kg t- x 114t-
1,000 | kg 8.735kg t- x 114t-
0.122 (1,000kg x 700 kg) 53kg x 94,270
kg 1,000kg x 700 kg

1)

E&ES
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V-1-3 ®JL/EVA ¥ — DR N5 15 T O 1 37 [5] 58

EVA
2030 200,000
EVA 10
V-1-1(2)
EVA
470,588 EVA
EVA
10
274,824m®
E&ES
10

200,000

2006

0.35t/m?

EVA

16

V-1-4 HEERDOERLS BRI L HRHEKNDEEER

11-2-2(4)
2018

30

V-1-5 JREE)L—MEBEIZHES CO2 HEH B HIEsN R

7

/EVA

235kg

10

1.13t/m?

60,000 m?

0.3mg



CO2 200,000
100% 4
100% 10
CO2
2021 V-19
CO2 X x 44 12
R V-19 FOFVFICETLBEONRE. BAURREBERUHHRYK
t km/I t-
GJ/K C/GJ
4 3.79 37.7 0.0187
10 2.89
2021 E&ES
COo2 6,820t-
Cco2 3,578-CO2 CO2
3,243t-CO2

CO2
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VI-1 YH A9 IILE SR AEMIEICRE (H1=-#& 5

/  /EVA
/EVA
2020 2021
-2 2020 2021
2021
/EVA
VI-2 i O EGRE
VI-2-1 %80 - B i O RIE A5 ) 5
11-3(2) /EVA
3 1
/ 3
3
/EVA
/EVA

E&ES /EVA
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/EVA

/EVA
/  /EVA
3)
VI-2-2 H O R
2021

1) 2

PV CYCLE JAPAN

2021
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JEVA
1)
JEVA
1) 3
JEVA
/EVA
JEVA
JEVA

PV CYCLE JAPAN
PV CYCLE



2021

/EVA

2022
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2020 10 6
VII-1
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VII-2

10 6
DES
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DES
NER
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VII-2 A5 54
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CESS .
Saitama
DES DOWA ECO-SYSTEM Co., Ltd. DOWA
EPMA Electron Probe Micro Analyzer
EU European Union
EVA Ethylene-vinylacetate copolymer
E&ES E&E Solutions Inc.
FIT -
NER Next Energy & Resources Co., Ltd.
PBT Poly Butylene Terephtalate
PE Polyethylene
PET Polyethylene terephthalate
PID Potential Induced Degradation
PVB Polyvinyl butyral
PVDF PolyVinylidene DiFluoride
PVF Polyviny! fluoride
Refuse derived paper and plastics densified
RPF -
Fuel
SEM Scanning Electron Microscope
uwJ Um-Welt-Japan.co.Itd
WDS Waste Date Sheet
WEEE Was_te Electrical and Electronic
Equipment
XRD X-ray diffraction X
XRF X-ray fluorescence analysis X
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