Polymer(Korea), Vol. 40, No. 3, pp. 477-482 (2016)
http://dx.doi.org/10.7317/pk.2016.40.3.477

ISSN 0379-153X(Print)
ISSN 2234-8077(Online)

EATX| SX[HES o2 H|E OIMEH|O|E SEEA EE LSt HE
2SS - fFAb - HER . HPHr
B st mpAgee, et Tel A=
]

@oled 29 39

A4, 2016 2€ 19

o 4, 20169 29 199 A=)

Photodegradation Behavior of Ethylene/Vinyl Acetate Copolymer (EVA) Film for
Solar Cell Encapsulant

Mun Ho Kim, Hyo Sang Eom*, Doo-Jin Byun*', and Kil-Yeong Choi*"
Department of Polymer Engineering, Pukyong National Univeristy, 365 Sinseon-ro, Nam-gu, Busan 48547, Korea

*Reliability Assessment Center for Chemical Materials, Korea Research Institute of Chemical Technology,
141 Gajeong-ro, Yuseong-gu, Daejeon 34114, Korea
(Received February 3, 2016; Revised February 19, 2016; Accepted February 19, 2016)

EE: B AToAM = "YPHA BXAZ AME-E= ethylene/vinyl acetate (EVA) Z& Ao FE3} A5 45}
Aok st dPolM e B st BdstE RAksks Aol Fast] wiEdl B fAke Al ok
ZE ARgste] RS APt o] FEshs BHCA T2 ds] wiitol, FHe] F4 2 24, 2
2 FEEA ] HslE AT FEst XsEH EVA 259 X Al I3 2 AHE] AHEL &
A=, olelst XA F4e] Wsle FF ST FEE vHA AAAHQ FFEF A4S ek G4
ko R 44 548 fAS0F & 59 fHd 3g7|Ee] APEH, HEFHA BEY ds 9 7o Fa%
BEFE E T Ues IS e R Fo] Afolo] mE FEst AT Ak, 7HEAIE AAIE HgH
Fe Aol 948 ERlsiit

Abstract: In this study, we investigated the photodegradation behavior of an ethylene/vinyl acetate (EVA) film for solar
cell encapsulant. The EVA film was exposed to the weathering apparatus, equipped with a xenon-arc lamp for simulated
sunlight exposure conditions. Since photodegradation mainly induces changes and variations on the materials surface, a
variety of technical approaches were employed to characterize the modifications of the EVA film surface, and then the
deterioration behavior of optical properties was discussed in term of the morphological changes. And also, photo-
degradation caused the composition modification of the EVA film surface by the incorporation of oxygen to the polymer
chains, which could make the wettability of the film hydrophilic. Finally, the photo-induced deformation behavior of the
EVA film influenced by the light intensity depending on the type of lamp was discussed in order to show the importance
of the light source.
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Figure 1. SEM surface images of EVA sheets: (A) before; (B)-(D)
after photoaging (Accumulated radiation dose: (B) 100 MJ/m?, (C)
300 MJ/m?, (D) 500 MJ/m?).
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Figure 2. Magnified SEM surface of EVA sheet exposed to 500 MJ/
m? radiation.
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Figure 3. AFM analysis of EVA sheets: (A) before; (B) after pho-
toaging (Radiation dose: 500 MJ/m?).
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Figure 4. Optical properties of EVA films before and after photo-
aging. (A) Delta color differences; (B) delta yellowing indexes; (C)
haze data.
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Figure 5. Transmittance spectra of EVA films before and after pho-
toaging.
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Figure 6. Delta color differences transmittance spectra ATR-FTIR
spectra of EVA films before and after photoaging.
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Figure 7. Properties of EVA films before and after photoaging using the metaling lamp. (A) SEM surface image of EVA film exposed to
500 MJ/m? light radiation by a metaling lamp; (B) delta color differences data; (C) transmittance spectra; (D) ATR-FTIR spectra.
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