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Abstract

Solar panel waste management is an important step for the utilization of solar technology. This
research evaluated the greenhouse gas emissions based on the life cycle assessment. The transportation,
waste sorting and recycling to recover materials from solar panels have been considered. Greenhouse gas
assessment for disposal of used solar panels in Japan is called the conventional disposal (Conv.) because
it is commonly used in the moment. The result showed that the total greenhouse gases released from
the conventional disposal was 8.6370 keCO,eq/module which can be divided into two factors, 2.1295
kgCO,eq/module for the transportation and 6.5075 kgCO,eq/module for the recycling process. To expand
the approach of waste management, therefore, the researcher increased more four scenarios which were:
Scl: reduction of the transport weight by separating the elements of the solar panels before shipping to
Japan, Sc2: disposal of solar wastes in Thailand by the local recycling plant, Sc3: solar panel disassembly
before delivering to a recycling facility in Thailand, and Sc4: disassembling and disposing the components
in Thailand by the recycling plant that used renewable energy for electricity generation. The greenhouse
gas evaluation of four scenarios were 6.3826 kgCO,eq/module, 8.7892 kgCO,eq/module, 6.0445 kgCO,eq/
module and 4.5811 kgCO,eq/module, respectively. It was found that Scd could reduce greenhouse gas
emissions from Conv. by 46.96%. To develop the effective planning for solar panel waste management

in Thailand, the analysis of various recycling techniques should be conducted in further research.

Keywords: Solar Cell, Disposal, Greenhouse Gas Emission, End of Life, Scenario
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[5U7 3@)] Fafmualilssnuladaldlnihanszuy
Tgansiwadiunan vaulunainateiu wagldlniia
snansdnfiowasuldiiv 10% saufun1sAauen
axQﬁLﬁauLﬁaﬁmﬂwa(?iu’aLL@'GTWNWW ANsUaRYN
130UNTLANTINVDY Scd Wiy 4.5811 kgCO,eq/hug

WNsA QuUAAY UarAas,
nine e 9lTua IMUsziAlne.”
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\Jurnannnsuuss 0.4890 keCO e/ wagn1s3 kaiAa
4.0920 kgCO,eq/tn (gﬂﬁ 4-Scd) naann1suseiu
Scd finN15UasN9saUNTLANAARIAINNITAIIALIN
undlgarsigaauy Conv. 4.0559 keCO,eq/uia iU
46.96% \Jurau1annsidsruuleansiwaanan i
uanslinINSIdnd I unaLnUS e ndsUaLendl
drugnglunmsannisuaseingiiounsean WulReanuiu
Aslonasuau [34] nslenasanudauia [35]

TneansUszdiunisudesieiounszaniiléain
yn Sc i WWunsuansAfielifuuunltuvedoyanis
AANYLIDUNTLANAINANTANIAG NN AN LIARLUY
e dmsuidunumalunmsiuusuleuis manisal
wazwSeunsuitdymuinaunsUaesfaideunsyani
MdziAnTusioly

3.2 Mm3aansalAainisudesfineisaunsyandzduann
asmangnunslgasiwaatu 20 U
nnsTilsemdlveBuiinsiesundeaiiad
\ionanlnliihdaus wa. 2545 Usznoufuundlansivad
fiongmsldanuadeniios 20 T (4], [24] vihl .. 2565
Uszindlneg szSuiiunddeansiwadfideadnussuna
11,560 WY u,ammﬂﬁﬂ'}iamé?ﬁwumémlw%ﬁaEJLLm
Tgansigaadiduluniuuleuiereinsznsandsany
auvhliien 20 ¥ Sramflunsleansiwadiiseiign
1nNI7 24 druues [5] Wieran1salUsinanisUdes
A19ITOUNTLANAINNITANIAYINWKILUU Conv. Lag
4 @aunisal (Scl-5ca) faviAndulugae 20 T4
(Ui 5) TneiFusaust w.a. 2565-2584 FensiiiAInTg
Uasefnaidounszangaudnauundansivadiivaney
Asluazas [36] wuin MsMdakUY Conv. 4AINTS
Uaosinwisounssanasay 136,120.53 tCO.eq dmiu
Sc1 (ARweNFUNI) 3IA1 100,590.64 tCO,eq, Sc2 (#519
Tss0ulussine) den 138,518.21 tCO,eq, Sc3 (Anuen
fumaiazdalsenuslufalulseine) fan 95,261.33
tCO,eq waz Sc4 (Annsnfuntuazlsasuslodald

175 -
150 |
140 -
125 |
é 120 oo 4
% 075
g 100 .50
o 0.25
S :
g’ 80 oo
© 2565 2567 2569 2571 2573
© 60
<
@
kXl |
'§ 40 J -o-Conv. -mScl
w2 1 52 —sSc3
Z 20
= -4-SCa4
0 -
2565 2570 2575 2580

U w.a. inawnuaslganswasazeau

3UN 5 M9l3auNTINazauaINNITAITATINUHS
lwansiwaasiausit 2565-2584

Inhanuaaleansioas) dAin1suaesfieiseunsyan
dued 72,197.44 tCO,eq

4. a3d
nan1sUsEIuAINITUaUA9IToUNTEANTIN
MIAdaenuaelgaswaduuy Conv. WunsaeLNg
Tsmfwadivunorgnsldanlumdalusiaszma &
ANN15UABYN%LI0UNTEININNNTEUIUNTUUE LAY
FlatAaiaiu 8.6370 kgCOeq/une @IMTULUINIG
fmnzan uazUdesfnwiseunszaniitesiigndniu
Uszwndlne fie nsdalsenuledalulssme saufunis
Fanendudiuuazidenldndnuazeialunssuiuns
Mdnen avanunsaann1sUaneinuseunseanlaog
46.96% Wlapan1sailutaa 20 Hranih azanunsoan
nsUasefingizounszanlauinis 63,923 tCO,eq
ag19lsAny muiﬁaiﬁumnaua%yjmﬁaLLam
Tidudawnldunsifiaiesaunsyanainnisidaein
udlrandiaduarinseinansenumsaanedeudody
Wesduieniity wimniinisissiiiieden
L%ﬂiuiaﬁ‘ﬂsaLﬁaﬁﬁﬂsxam%quﬂ UsEnIANaaau
sfumslindsnunaunudug uariinszinnudu
maAswgman fiiudu azhliAauumdunasioy
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gau
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