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Abstract In this study, we investigate the relationship between the peeling behavior of the backsheet of a photovoltaic(PV)
module and its surface temperature in order facilitate removal of the backsheet from the PV module. At low temperatures, the
backsheet does not peel off whereas, at high temperatures, part of the backsheet remains on the surface of the PV module after
the peeling process. The backsheet material remaining on the surface of the PV module is confirmed by X-ray diffraction(XRD)
analysis to be poly-ethylene(PE). Differential scanning calorimetry(DSC) is also performed to investigate the interfacial
characteristics of the layers of the PV module. In particular, DSC provides the melting temperature(T,,) of laminated ethylene
vinyl acetate(EVA) and of the backsheet on the PV module. It is found that the backsheet does not peel off below the T,, of
ethylene of EVA, while the PE layer of the backsheet remains on the surface of the PV module above the T,, of the PE. Thus,
the backsheet is best removed at a temperature between the T,, of ethylene and that of PE layer.

Key words photovoltaic module, recycling, backsheet, peeling, DSC analysis.

1. B
AA B FE A ol e ' QRS Sih
201745 Bl wid AAAlS] Bgg ARl °F 100 GW

£ 38t ok sXt Bl RES o] EA4)
sl7] wiiZol] AR o] WAk HY=E HEE o)
3 =g T @ FHE ok s}l 2018 IEA-PVPS X
A mEH BYgd HEES] EAFES 20300
) 800%HE, 2050@ o= A 7,800vHEC E HEc?

FHATHEU)ANH =

(l
r

20125 waste electrical and

Corresponding author
E-Mail : jslee@kier.rekr (J. S. Lee, KIER)
choch@cnu.ac.kr (C. H. Cho, CNU)

© Materials Research Society of Korea, All rights reserved.

electronic equipment(WEEE) A3l Elg REX E3H
AA 35 9 ASES HHo offst AZAYY 1
A "okt ARE Qe BHEE 7|28 A3} g

2] o] FolA| AL Ut}

dutrlo g Hlokd REL AW & J|FoE EX
A, AR, BAA, YAE o8 AFH e T
zo|t}, BA A= tIF- ethylene vinyl acetate(EVA)7}
AR-HT :Lﬂ_’ H g BEodls HYHAE A7
2 AAXAFE T Ee] £FE JX, BE HF
o= G5 ] Z o] glom RE THIE= FA

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-
commons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the

original work is properly cited.



704 HAE - oldt - BT - AL - oI - AR - 243

Bo} SAGT o H T Y BEOIA AR X
deds A wae BeRoR A AAT Fsse,  sss
oF WYY BEL AUE 7] AN EVA AAS

[¢)

B3l fE, HEHA o &AlE IgEfoF gt 2. AE gy
B4 RES Helele WHoRE 94, 394, &
A wgol k. o] F e, E8F WS o 738HE/EVA(EVA, SKC, “EF2T")/ell FZIAI/EVA/A]
€3 7S EVAS 93] A A laixes F712el E(Backsheet, SFC, “TPE-317) «+08 RES =3
A FAg Fge] Zash] el dwkde® A2 F lamination 3785 F3 BPFAATE 7HE, AR 270
1 WS Bl EVAE AAsks Ao 7P 2820 A A wMEE 4dcell MY EES At w3 Az
o2 AHA YO A DA Wow BES B vy BEoE T 32T, mist typee] AAE Jslira]
2T A YNEE 402 A Aok st BE 9 3-busbar®] 691X AR EFHAA7F AREEH AT
nEo WAIE Yol S48 3o Al & o)A 2} ZEo MAE Bl A¥e g AFALE fal 9
@ 5o IS Fe TiO, Uik o] TgE e F AR T WMAE ] AFEst AHE o
b, 947 2E £ Al WAE Yo EE] e o] &k WAE ule] AFd duls REo] AdEHE
TiO, Wi Bo] 2g EHo| EA3t] A3 TE 9] stage(7H7HE heating 715 )9t BAE 812 unit, BF 3L
I

=
Tolth Tio, U= &% A clamp, FH] 2% touch panel 522 A% o] 3l

g SEIA | JdFS F7] o
o] elFAA9} 4olA E A Tio, Y= 2 57 or 8] unite] FEo+ H torque’t 14.3 N-m<!

ol FEEEN B AREAT & A9 Ees Fig 191 YER
i A =RE 3 ok
= deE, & T 2AE Y BF 378 stagedl] RES AT T UAIE ¥ Units
TiOy= 35 449 °] 2| 25-E AlFtsie] N & HAje]
2 g3 b 239 34 T3 EVAS Al UEeE MAES SAYE WoE st BE
] 2A1ES Sshe o ®W 2%7F °F 60, 70, 80, 90, 100, 110°CY
g AL 28oIM Bas welshes 94 §4 o 7] el MAES uiEsiglor] BE gwe| 4
Mo RERZRE WMAETL AAEjopt gt A

2 2wg 23] stk WAE A7 el 7
Ao QAL vk, wle] WHoE WAES A § mEo] 4%

A== stage WolA] F7HER 22407}

Azl ®Bokth ARl E o]&3ste] WAIES A= W Thssi] S Ao mRH SRlE 2% 271E 60-Cell
Hat G2y, ZgkAaE 5o vt o]E WMAE BA} REo| &0 d-cell LEF 60-cell ZEL] WAE
sto] wpEA7)= WO E WA ES AAT 4 HYE 9 2% 278 Table 16] YERHALL 4-cell &9
AR Fdo] A7 AY = AS Elsiin) o] A4 EH 2% 54 91X E Fig. 20 YR
= A7 HAol ZaliA =A< T4 s 4 WAE Bl & BRE HHY IEShe WAIE layerd]
A A7) wEe| 0 nEo] IS 713 T WA ES = 5
AAY = de]e] o s WAIES AATY 7-5oll= H
FAATE EEHA e AS IRlsiint gk H H)
W AXF STt ME 2 BE repairel] gk A4
o] AR Y= 7FeH oleg ¥ e FF EE
repair 7|EHE AAE F JS AoE RAXITh 2%
BE repair 71&¥ A Al BFAATE E4E 3¢
repair®] oJR|7} EMEThs HolX BFAR7E E3EA|
e WAE v 7]e2 & AHES 71 Aol
E AFAAE HYE BEZRE WAE g A
AEZE 2380 2 A ARE ] 2x S ==

=3
7] 9Jal 4-Cell ZES W &

lo
oA - e O -

Fig. 1. Photograph of backsheet remover.
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Table 1. Temperature and used sample for each peeling process.
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Table 2. Results of temperature measurements on a 4-cell module.

Temperature (°C) Sample

(a) 60 4-Cell module
(b) 70 4-Cell module
(©) 80 4-Cell module
(d) 90 4-Cell module
(e) 100 4-Cell module, 60-Cell module
® 110 4-Cell module

+

Fig. 2. Measurement points of temperature on a 4-cell module.
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Fig. 3. Photograph of a module after backsheet peeling at different temperatures: (a) 60 °C, (b) 70 °C, (c) 80 °C, (d) 90 °C, (e) 100 °C,

and (f) 110°C.
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Fig. 4. XRD pattern of residual backsheet after backsheet peeling.
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Fig. 7. (a) EL image and photograph of a module before backsheet peeling, measurement points of temperature on a 60-cell module, and
(b) EL image and photograph of a module after backsheet peeling.

Table 3. Result of temperature measurement in 60-cell module.

Number 1 2 3 4 5 6 7 8 9 10 11 12
Temperature(°C) 101 103 103 104 102 103 103 100 106 105 103 102
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