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Fig.1 Molecular weight of typical PET film after DHT
	
Test conditions; 85deg.C 85%RH 
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Fig.2 molecular weight half-life model for PET films
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Fig.3a Arrhenius plot of elongation at break (Half-life) of PET films 
DHT：85deg. C 85%RH ,
	
PCT：105deg, C 100%RH, 120deg.C 100%RH and 125deg. C 100%RH
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Correlation DHT and PCT 
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Fig.3b Correlation between DHT and PCT 
Conditions; DHT：85deg. C 85%RH , 

PCT：125deg. C 100%RH in 2.5atm. 



 

 
 

Standard PET

PET containg TiO2

PET with UV resistance layer

Fluorine film
 

       
  

   
  

     

2011 PVMRW
	
Environment & Energy Development Center 

0 

20 

40 

60 

80 

100 

120 

140 

B
re

ak
in

g 
e
lo

n
ga

ti
o
n
 r

e
te

n
ti

o
n
/
%

▲ standard PET 
◆ White PET 
■ UV resistant coated PET 
● PVF 

0 500 1000 1500 2000 2500 

Test time/Hr 

Fig.4. Elongation at break after xenon lamp irradiation
	
Light Intensity 60W/m2 
Black Panel temperature 60deg. C 
Relative Humidity 50%RH 
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Degradation mechanism by UV light
【Norrish ⅠType】 ～ Free radical generation & Auto-oxidation ～

① Free radical generation Ｏ

Ｏ ＵＶ	
Ｃ Ｏ・ ＋・Ｃ２Ｈ４ ・ ＋ ＣＯ２

Radical 
Ｃ Ｏ ＣＨ２ＣＨ２

Ｏ
generation Auto-oxidation 

Ｃ・＋・ＯＣＨ２ＣＨ２ ・ ＋ ＣＯ

②Chain reaction of oxidation : Auto-oxidation

Example）
Chain reaction ::

Ｏ Ｏ・ ＯＯＨ ＋・ Ｒ Oxidation && Main 
chain break

・ ＋ Ｏ２

Oxidation		 Main chain break 
New Radical generation 

【Norrish ⅡType】 ～ COOH terminal group generation
＃Ｈ

Ｏ
～

ＣＨＯ ＵＶ

Ｃ Ｏ ＣＨ２ＣＨ２ ＣＯＯＨ＋ ＣＨ２ ＣＨ

Ｏ ２

Ｃ ＣＨ

Main chain break COOH terminal 
group generation 
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Hydrolysis mechanism of the PET
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