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Environmental Safety Evaluation of Waste CIS Photovoltaic
Panels as Aggregate for Mortar

Yutaka DOTE, Hideki HARADA, Tomoo SEKITO

Abstract

To evaluate the environmental safety of waste CIS photovoltaic panels mainly consisted of substrate glass as
aggregate for mortar, he JIS A 5011-1 leaching and content tests were conducted for the aggregate and use-simulated
samples of waste CIS photovoltaic panels. Use-simulated samples were prepared by replacing sand in the mortar by
waste CIS photovoltaic panels: replacement rates by waste CIS photovoltaic panels were 0, 0.1, 1, 10 and 100%. In
addition, the possibility of landfill disposal of waste CIS photovoltaic panels was investigated by using JLT13. The
JIS content test results showed that waste CIS photovoltaic panels satisfied environmentally sound quality standard
of all harmful items for aggregate and all use-simulated samples. The JIS leaching test results showed that aggregate
and a use-simulated sample 100% replaced by waste CIS photovoltaic panels did not satisfy environmentally sound
quality standard of selenium. However, use-simulated samples less than or equal to 10% replacement rate by waste
CIS photovoltaic panels satisfied environmentally sound quality standard of leaching concentration of selenium.
These results indicated that waste CIS photovoltaic panels could be used as aggregate for mortar under the conditions
of'less than or equal to 10% replacement rate by waste CIS photovoltaic panels. It was found that the mixing of waste
CIS photovoltaic panels with cement might causes acceleration of selenium leaching from waste CIS photovoltaic
panels during the leaching and content tests. Waste CIS photovoltaic panels could not be disposed of in a Controlled
final landfill site without intermediate treatment because the selenium leaching concentration of the waste CIS
photovoltaic panels were 0.36mg/L, which did not satisfy the landfill standard of 0.3mg/L.

Keywords: SIS solar panels, Recycling, Selenium, Aggregates, Environmental safety, mortal

[FL®HIC
hoi—=HZ A
SR KBRITE I LB AR L7\ A AT = RRETEC YR
Ky oo—F

FUF—L L TCHEB SN TREY, 2012 4ECHE Mk E
T EE D3I E S 20T LA RIS 0L DA BT A
AL, 2014 40 8. 4GW %l:°~—7 12 2016 ELLBEERTK
S5GW ZHIEE THEFF L T\ B Y, —J . KB SVt
FAEELAY 20~30 4F & énru\ét&) FERAIZ IR
PRIV RN BEFE S AL, KIS0V BESE i T Cix

2030 4EI1Z 170 5 kv P, 2050 4EI2IE 6000~7800 5 kv
9. HARTIE 2030 AL ITAERIK 50~80 77 b Yz
HEHEE SN TN D, 2030 FEICEIES LD &
ENB KSR 80 T b EETHOIL TS EEL.
& D PEFE A RN IC S D REEFEIEM RSy B (916 7
ko) P L Ll B LK) 8. TRCHIY L, Fefk iyt o7 &

a) TRRE L7707 T LNHR%
b) V=T =TT THRASHT
o) TARBEELET 0 /T A

a) VU a SRRt SRr

T hsi—HF 2

—— EVA
ERBETBULEYR)
LRHF A

EVA
SN — P
b) {bAWR K SR
1. KSR ORI,

%:j(é“<FLTE> LTPEEND, Lo T, KOG
bz M B 72 IZid, R S D U A 7 VBT
Ho,

KEHARFZ T Y 2 R ELEMHRO 2 FEN S
%, X1 _itlizﬁi‘ﬁ/%ﬂ/@%m%mh PYENE SN



10 = N S B

IS - TR RS

PREMT, HAA—=H T A EVA (EHIEAl, =F L oFERE
=) BERTE (V) ariEgt), Ny s v—hE)E
WICHAB DR TEETH Y | ALEWR KRG SR,
HN—T] T A EVA, FEERFH, BRI T A EVA,
7 v— hEBIRICHAS DR IEETHEH Y, v a R
KGR MITHEME TH D Pb, Sh 28, (LEHHEK
B SR LZIE Cd, Pb, Se. Sb BNEL GENTWD 7,
PAEX Y KBS ITHEEWE TéH 5 Pb, Cd, As, Sb,
Se ZHEATNWDLDOT, UHA 70T 554, KB/ Sx
JZEEN TV B EEMEICHOW T DOBREEZR 2N %2
THZLENEETHD,

HEDE RN SETICRGNASZE YA 7T
LhEO—>L LT\ x vz a7 ) — FEH
& LTRIAT 2 5 ER & 5 Kt v 4 v 7o bt
Tayrs V- eliET25 L A ML DREIC L
A EWBEOWHIHIN RSN D FREEOE A Vb
AEZIBWT FIZOWTIE, Iy UL e T vibiny o
L (CaF.) OAERICE DIk 59 L= Y HA b
(CagAl;(S04) 5 (OH) 2 » 26H20) @ S04 H&, OH J & F OE
e VX DR EOMENH D, Cd IOV TIE C-SH
(3Ca0 + 2510, « 3H:0) D Si0 F & DFEA 1V =R CaC0: D Ca®*
& Cd* DA F A, ERPED CdCos DR 1P I kB
WL E OWENH S, Pb IZ-OUWTIE 3PbCOs + 2Pb (OH) - +
H.0 DyEE ™ KRS Pb(OH) . & LCOURE W, C-S-H
RE~OWHE D ICE DR EOBRENRH D, Cr 20T
1L C-S-H ~DWE 161D R b U A RO S0, &
Cr0.> OEH S T/ B —RF— hkFa (CasAlz (OH) 1o
COs * 5H20) P DREEA F o & 7 1 LEA A2 DE# 9 |2
X DRI OBWERH D, Se lc2>WTiE, C-S-H, £/
L7 = — M AKFI (3Ca0 + Al:0s » CaSOs » 12H:0), = RV
YHA R KBTI N T DASORIFIZ K DR O
NdD 9, As IZOWTIE, CasAsOs » xH.0v <° CaNaAsOs -
7.5H:0 DARKIZ X DR 20, Shic oWk, ¢-S-H 47
DO A K DR LOWERH 5,

KGN ASFNZ B E LTHWERIE LT ALEWRK
B SR B i LT b D& MEH O 206 F CREELC
ER U7z 7 U — S O - i A 2DV TRRET L7z
FHNZIBNT, TCLP 3R L2 Pb, Se ¥ IR FE N & &R
Ro(50ug/l) LT EOWMENRH DN 2, I OHETH
L7 AROIEEIZHAET 5 APTH D, HARIZIBWNT
I, Si BB ANF M ONT I N—T T A&
W2k s B3R 2 BE L K 0 A A B S TR &
T R—=T T ZADREWE 1006EM L Licar sV
— b D OHEMEOEHIZONT, BEAY NERET D
LI R DR RN R L 0 BREEEE A i e T 5
ZEERLED, L L ALBEHRKE I SRz 2T
IR S LT e,

Z ZTAME TR RS0 D 5 b HEY
BHThD Se %< Gt CIS ZRBEH/SE T DT AN
— T A EVA-CIS- /N> 7 v— N L HEMWR T T A% 4B L.

CISREEXIGH /AL

A 4

A 4

HIN—HZR EVA/CIS/ 1\ —b/ERHATR
R ES B
A 4 A\ 4
HIRHSR CIS/EVA/ /N5 —hk

2. CIS SRR/ SV DULEE/

BN SN ER T T A 2L 2V HEME L TR LE
A OREEZEMNFHEiZ B E Lz, S5I2. KBt ix
VDD N THL D RIEEPEIC DUV T b RET LTz,

2. RBHE

2.1 BEMENERE
FEBITHWZRBHE Y —F — 7 n T ¢ THRRSHE
B LHIZBNT CIS BRI SR 7 L— L% D
N, NP RL—H—THR—=HT AL EVA -
WHRFH - Ny 7= b BT T X (LR HIBETR A &
5T BEL . S DI A e, LB AT O 2
LT CIS+EVA - RNy v — R E[RELTERETH 5
H T A (LIEERE R T T 2 LIRS, 22 2om BLF) A3
- (2B, =77, BIEERY T 23Ry
BED CIS+EVA - N w 7 o — R A LTS, ek
PRI R A T A5 2mm DL EOW 2 B BT s | Bk
Z JIS A 5011-1 @ C ITHEML U CTHERIG Vi3 ke
E L TCORHRE - &8 &R RO 70 ORI L O,
BE KB5S 0 VR B BHER D T D D F A & L TH
W,

2.2 EILZIHBREOER & HERE

BERBEI xR A BERRRE (DA%, SFSS LFES,) O
EEHIRB A B L O H BB A EREER O 72012 5em
¢ X10em OHEFEE—/V R 2 Az Lz, s ERo
THOEEAEL T2 R AL b, K B, BEABE X
WEMOBLE 2R 1ITRT, BERBL SR VEM LD
BERITBER G SRV B EHRER 0% (PO M0-0) O
(RS D B L 7 BERB G SR B ORI E S ETH
%o BERBEN /SR VEM OB IL IR LTz BT 5
(1620kg—dry/m’) % 7z, 7235, MO-0 OELAIZEEED
W BT 27 L= BV Z N OREIHE ST K 1S



ENHIVERSELTCD CIS REERE SRV OBRBEZE 2 ERTM

1. BERBOE SV REEGE & B L ZOVEB O EL A S
0 VAR = B oo
S D f;j:’f‘f)j‘[‘m TR ke | A | B ﬁﬁﬁz;‘ﬁ T
SFS$S-0. 1 0.1 669 0.38
BERIG NSRRI | SFSS-1 1 663 3.8
TR SFSS-10 10 603 38
SFSS-100 100 0 380
MO-0 0 306 153 670
MO-0. 1 0.1 669
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FREHE LCARE 100ml HD | AEE4E TR L
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# 8. ENXLAREIOEEWEEHE (ng/L) .
e YA HR pH F cd Pb T-Cr Se As Sh
MO-0 12. 68 <0.5 | <0.001 | 0.001 | <0.01 | 0.020 | <0.001 | <0.001 | <0.001
MO-0. 1 12. 65 0.5 | <0.001 | <0.001 | <0.01 | 0.017 | <0.001 | <0.001 | <0.001
MO-1 12. 66 €0.5 | <0.001 | <0.001 | <0.01 | 0.015 | <0.001 | <0.001 | <0.001
MO-10 12. 64 <0.5 | <0.001 | <0.001 | <0.01 | o0.012 | <0.001 | <0.001 | <0.001
MO-100 13. 14 0.6 <0.001 | 0.002 0.01 0.032 | <0.001 | <0.001 | <0.001
BB A bh . -
s - 0.8 0. 003 0.01 1 0.05 0.01 0.01 0. 02
* 0 A7 m Al UTCORYE, w0 AFEF/KIELOZEEEIRIE B O R #HE
#9.  BEKBC VR SRR O A EE R (ng/L) .

e Vi pH F cd Pb B T-Cr As Sh

SFSS-0. 1 12. 69 <0.5 | <0.001 | <0.001 | <0.01 | 0.015 | <0.001 | <0.001

SFSS-1 12. 83 <0.5 | <0.001 | <0.001 | <0.01 | 0.017 | <0.001 | <0.001

SFSS-10 12.78 <0.5 | <0.001 | <0.001 | <0.01 | 0.014 | <0.001 | <0.001

SFSS-100 12. 83 <0.5 | <0.001 | <0.001 | <0.01 | 0.013 | <0.001 | <0.001
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%, B 10% TITRELRMELMETH 5 0. 0lmg/kg T
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#* 10 BEKPO SRV EMBEN O 13 S HRERESR (ng/L) /

B YA HE pH F Cd Pb B T-Cr Se As Sh
BERBE S B RS 8. 37 <0.5 | <0.001 | <0.001 | 0.02 | 0.001 | 0.36 <0.001 | <0.001
HiL b 3T C - - 0.09 0.3 - 1.5 0.3 0.3 -
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