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iR A AR AR A R SE /TR /SR sh o R R AR b T BARAE (SEM) 45 X EE AL, £ R AR ALY
FEAET PET # 5 PCT 48 h 315 09 B4 & Wi d 4 50 F b 3% Ao M0 K & 28 B8 8 5 5 & R ] X AL 4%,
T PCT 48 ha] PET e £ F 0 JE (i), 2R AW, A THER PET AL, & THORAILE & A 1813 5 R4 %
PET 74 Ji2 89 R 4+ % (420 ~ 1200 nm) A 34.8% 3% % 3] 95.9%, % B 1.4 g/cm’ 153 1.2 g/cm’, R B384 A 42 A
3~8 pm,&HEAH02~08 pm,EFEE (i4) MK 16.0 kV 3253 26.0 kV, %1t PCT 48 h 4325, % K 4% PET
T B R 2B 3L 2 M e B B IR B R AR, A 3R e i B A K AR B 50% A b, 25 5 K 27.8% 2 5 3
30.5%.
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Performance of PET Film with High Reflectivity for Photovoltaic Module Backsheet
Zhu Juye™?, Zhou Yubo®, PeiWang®, Wang Xiongwei®, Liu Haibo®, Xu Ruiyu?,
Wang Xu?, Zheng Xiaowei’, Ai Cheng®, Liu Xiaoging®
(1. Ningbo Institute of Materials Technology & Engineering, CAS, Ningbo 315031, China ;
2. Ningbo Solartron Technology Co., Ltd., Ningbo 315201, China)

Abstract : Polyethylene terephthalate (PET) film with high reflectivity was prepared by biaxial stretching technology. The ag-
ing performance was evaluated by pressure cooker test (PCT). The reflectivity, the cross section morphology, the tensile strength and
elongation at break, and the crystallinity of the PET films before and after PCT 48 h were characterized by ultraviolet / visible / near
infrared spectrophotometer, scanning electron microscopy (SEM), tensile testing machine, and differential scanning calorimeter.
The breakdown voltage of the PET film were tested by breakdown voltage tester. The results show that the reflectivity of the PET
film with high reflectivity is greatly improved to 95.9% in range from 420 nm to 1200 nm and the density decreases from 1.4 g/
cm’to 1.2 g/ cm® comparing to the semi-permeable PET film, due to the formation of the pores with the diameter of 3-8 . m and
the height of 0.2-0.8 . m. The breakdown voltages (oil) of the semi-permeable PET film and the PET film with high reflectivity are
16.0 kV and 26.0 kV respectively. After PCT 48 h, the pores structure and the reflectivity of the PET film with high reflectivity do
not change significantly, meanwhile, the retention rate of the tensile strength and elongation at break of the PET film with high re-
flectivity remain above 50%, and the crystallinity increases from 27.8% to 30.5%.

Keywords : photovoltaic ; backsheet ; polyethylene terephthalate film ; high reflectivity
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U BB S 34 i i % 95.9% . SR JE X PET i
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P A v S R PET B BT &, XA R Pk e
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1 ZWES
1.1 E&RH
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PCT Jini AL 4f : PCT-35 A, A ZE i bk
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1.3 H&Hl&

¥ PET BIAR VI A — & BURATBF AL R
fAT WAL E 20 9 Bea il I B 4% il 7E 180 ~ 280°C, FHL
358 500 ~ 800 r /min - K i F R Bl 4% — 52 it
e i P IR SR B A S — G BURFFBT AL
o RLRTIR B 43 9 Brds i, IR 4 I AE 180 ~ 280°C,
FHLE33 2 500 ~ 800 r/ min, KEETE & )5 i k43T
i, AR ABCSR G B IR s B, Rl mhir
fir, W B R 80 ~ 85°C, Fu A koA 3 5 R I i, Y
h 125 ~ 130°C, ffii bk ol 3, fJ il A 45 BIAE A, A
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Horr, il 52 R PET SR, B A R R R
PET BRI - (R (IR /K f 551, L Lk 94%, 5%,
1% ; il % = R 8 PET YRR, BT R AT RS PET
BEIEDI F  SRPSs  3 F R s Bk 8 L i A A AR
fic b 85%,5%,4%,5%,1%.
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W FE A PCT i i % 46 L 56 45 PCT
48 h, s .2 A KA K, i 121 °C, H % i &
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(2) J1#rEREm

¥ 18 GB /T 1040-2006 i PCT 48 h )5k
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(3) KM

58 GB /T 3979-2008 iz PCT 48 h fijJm Ff
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FHER /%
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P, R SO T PET AR Y S S 56 34 KT 90%, T+
FHF N 95.9%,550 nm Z- A7 ik B B KA, OB R
5 97%. B /NT 420 nm B m RS PET i
HEET R 3 ) R B e RS 2 T
[ R AR OR AL T ORI AL B ZS R, L
HEAHRR 18 B HOR AL 23 A I S sl i, 3
RPN G, K ORI AL RR TR L & A
2R, DT A A5 I 7E 420 ~ 1200 nm % K 75
FBl PN B4 SRR T 90% . 260k PCT 48 h £ 1bAbHE,
1o SR PET R S 3R 0T AR W R R, B &
I ARBEIR PET MM HOK R AL . 7E 420 ~
1200 nm P 50 BN, BE & A R 35, 2 3 AL
PET TR0 S 525 M 53% FAARE)] 20% , 44 e 5 %

1 34.8%. i PET #ifiiZt it PCT 48 h &Afkih
PR, RS A AR

— MR, AYIBOR, Ui BRI PR 2 AP
ek 2, MRt B AE BB 4 M0, 2B PET
JIE8 PTC 48 h Hi f9 YI J& 2.74, PTC 48 h J5 AY VI
A%y 3.32, AYI=0.58, & X 4t A PET # i PCT
48 h A YI & 0.53, PCT 48 h J5 1) YI 254 1.02,
AYI1=0.49, AT UL, i St PET (sifIE RN~ Al
PET J#f5A AYI#RELE /N, PCT 48 h G REARE .
2.2 PET #JLay iy &7 %

i A PET RN 5 S5 Jf B PET i 5 PCT
48 h {5 Wi Y SEM BEH- 4N 3 s .

a—iE R PET #I PCT 48 h 1iif; b—2-% 7 PET /i PCT 48 h J5;
C—F SR PET JHEIE PCT 48 h 1if; d—5 7% PET W% PCT 48 h 5
K3 Al PET MU ST AL PET i
PCT 48 h fiil/5 BT SEM A

H & 3a. /€ 3b iTLAA Y, PCT 48 h i, i5E Al
PET Ay T 2 2% S RAS , &84 PCT 48 h i, #F
a A IR TSI G . I 3c FTLAR
PCT 48 h ij, i S5 5 % PET JHEJIE 14 W 1 v ] 42 %2
LB, B2 i T[] )23 58 HH R PO ) VAR s g
(), i T3 B BL 0 5 PET RAIZS, il PET 5 H
FE I 1 7 A U INELAL B INIELAL 28 3 R
TR B AL, KRR B KE 3~8 pm, &
JERZ02~08 pm. B FHORHSLPRa S, H
Pripf R 5 PET M FA ] AR O G AL A iw
b2 AR A SUM A, R E WOKRRAL A, i
T RS, TR 0 8 R SR H A . 5] 3d
AT LLVE Y, ORG AL A5 24k PCT 48 h J5 31 Rl
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FEY R 1.4 g/ cm®, Tl iR PET i PCT 48 h
GRS R 1.2 g/em®s B AT L, i S 5 50
PET WA = 1 SR8, T ELREAIR 1 %5 B, {45
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2.5 PET #6344k

R T U HL i PR AR el D R B R AR, O
R 2G5 L B WL 1000 V 427 5] 1500 VP 3t
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S PET A4 L 2 PR BE 25 SN A B R PET
WY o 2 i () S 16.0 KV, T ST AL PET
M2 E R (JH) M 26.0 kV. XATRERH T
KRB ROR ALY S A, SO T B A, 42

[N VA
3 #ig

(1) 38 i i i ] LA A5 PET 3 5 A B 0
TIOK G AL, 45 31 i S 9 80 PET 1 Ay R oK 4
FL AT RUFE SE L o0 SO 1 25, 4 420~ 1200-nm
W KL N, 5 8 PETAM I 4 - 2 Uit 0
95.9%,550 nm Ab ik F 5z K AH 97%. PCT 48 h )5,
ve S S T PET I B4 B S A e e W R Ak
PCT 48 hfifJe, PET Wil AYI Ty 0.49, MR
REHIL

(2) 3% B PET WY 2 2 K 1.4 g/ cm®, T
= ST PET #hBEAY 25l 1.2 g/ om?®, BB R0
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PCT 48 h Ji, i 5 S 7Y PET AL 14 437 ok 5 3 71
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