
Mylar® UVHPET™
Sustainability without compromise



DuPont Teijin Films are the 
world’s leading supplier of 
polyester based backsheet
material with over 50GW of 
installed capacity relying on 
the unique set of properties 
delivered by Mylar® UVHPET™

Our product testing exceeds 
industry standards and is 
backed up by the ongoing 
monitoring of our products in 
real life applications across 
the globe. This is  all 
underpinned by over 60 years 
experience of supplying 
Mylar® into high quality 
electrical insulation 
applications and 20 years of 
ongoing developments 
supporting the growth in the 
PV industry.

Mylar® UVHPET™ has a 
significantly lower carbon 
footprint compared to 
glass or fluorinated back 
sheet material, and is 
halogen free enabling safe 
end of life recycling.

Mylar® UHVPET™ based backsheets
Sustainability without compromise



Whinfield and Dickson,
Calico Printers
Association Ltd, UK
Patent PET

Wallace Carother’s
synthetic polymers

DuPont starts up
first commercial
BOPET line in US

UVHPET™ for 
mono layer 
backsheet
structures 
introduced
to market

Queen’s award
for innovation 

Film with 33% post 
consumer recycled 
content launched

Clear UVHPET™ for
Transparent 
backsheets in bi-
facial modules

Timeline of
PET development

In PV market
1939 1941 1954

2011 2008 1980s

2015 2019 2020

Our history in the 
solar industry

Mylar® UVHPET™ developed 
as alternative outer layer in 
partnership with Coveme



Our approach
to sustainability

Closed
Loop

Recycling

Performance
during

product life

End of life
Feedstock

& production

1. UVHPET™ has significantly
lower carbon footprint 
compared to alternative 
materials

2. The manufacture of
UVHPET™ produces no
hazardous waste products

3. Ongoing trials into the
use of post consumer
recycled content

1. Over a decade of 
experience in a wide range 
of climates with zero 
reported in field failures

2. Testing regimes for
Mylar® UVHPET™ far
exceed industry standards

1. UVHPET™ is halogen free 
and can be processed in 
waste to energy processes 
or pyrolysis

2. PET has best in class 
mechanical and chemical 
recycling processes with 
ongoing trials specific to 
the PV industry



Feedstock
and production

Significantly lower carbon footprint 
compared to alternative backsheet
materials.

The manufacture of Mylar® UVHPET™
produces no hazardous waste products.

LuxCR™ chemical recycling process enables 
the addition of post consumer recycled 
content, delivering a further carbon 
footprint reduction and giving another life 
to plastic waste.



Post consumer 
recycled content

Mylar® UVHPET™ has a significantly lower carbon foot print compared to alternative 
backsheet materials with cradle to gate GHG emissions estimated at 3.364kg CO2eq per kg of 
film produced



Post consumer 
recycled content

Mylar® UVHPET™ products are available with 33.3% post consumer recycled content

The LuxCR™ process enables the upcycling of post consumer recycled waste, restoring 
the optical and mechanical properties to be comparable with virgin material

Cradle to gate GHG emissions for products with 33.33%wt PCR are further reduced to 
2.962 kg CO2eq of film produced



LuxCR™
depolymerisation

process

Depolymerisation reverses the thermal degradation that occurs through multiple 
mechanical recycling processes

Recycled BHET (bis(2-hydroxyethylterephthalate) is chemically indistinguishable 
from virgin material enabling use in multiple high end, long life applications



Post consumer 
recycled content

1 MW installation consisting of 3,500 panels rated at 285 W utilizing 158 micron mono backsheet with an area of 1.6 M2
500 ml beverage bottles, 24g
Based on electricity generated from gas

Using 33.3% post consumer recycled content for a typical 1MW installation:

Prevents GHG emissions equivalent to 
76,600 expresso coffee shots

Upcycles the equivalent of 
16,300 waste bottles



Performance during 
product life

Mylar® UVHPET™ products are optimised for 
PV applications based on decades of experience

Excellent mechanical properties designed to 
give optimum performance in lamination and 
coating

Superior abrasion and scratch resistance 
compared to other backsheet materials

A range of UV barrier options to protect 
optical and mechanical properties

Class leading hydrolysis stability with >2500hrs 
in DHT test



Hydrolysis resistance

Mylar® UVHPET™ is engineered to be a hydrolysis stabilised film, more than 
doubling the damp heat performance when compared to standard PET films

S-PV9W

Damp heat test = 85 ˚C/85 % RH

standard PET



UV barrier
IEC 62788-7-2

Xenon Weathering

Mylar® UVHPET™ products have exceptional performance in IEC 62788-7-2 test

A3 conditions
Irradiance @ 340nm = 0.8
CAT = 65°C
BPT = 90°C
Humidity = 20%

S-PV9W film

S-PV9W mono backsheet

standard PET

PVF outer film

S-PV9W film

S-PV9W mono backsheet

standard PET

PVF outer film

Weatherometer kWhrs
Weatherometer hrs



UV barrier
IEC 62788-7-2

Xenon Weathering

PVF outer filmS-PV9W film standard PET PVF outer filmS-PV9W film standard PET

No visible colour change in this test
b* (measure of yellowness) is comparable to PVF

A3 conditions
Irradiance @ 340nm = 0.8
CAT = 65°C
BPT = 90°C
Humidity = 20%

Weatherometer hrs Weatherometer kWhrs



Combined UV and 
humidity testing

Xenon weatherometer
Irradiance @ 340nm = 0.6
CAT = 60°C
BPT = 85°C
Humidity = 85%

No mechanical degradation observed, with the Mylar® UVHPET™ based 
backsheet outperforming the TPE backsheet



DuPont
MAST testing

Minimal colour change and excellent 
retention of mechanical properties after 
testing

unstabilised PET SPV12W

1                 2     3     4     5    6    7     8

Standard PET                                     SPV9W Standard PET SPV9W



UV barrier
direct outdoor 

weathering

>3 years of data for samples mounted facing direct sunlight.  Assuming 10% 
albedo this equates to 30 years of UV exposure for a backsheet
Real sun and rain, day and night, summer and winter exposure but solar 
irradiance intensity is 10 x stronger



Excellent retention of mechanical properties and colour change is 
negligible with equivalent exposure to >30 years as a backsheet
Results are comparable with the IEC 62788-7-2 Xenon lamp weathering

Florida ArizonaSingapore Florida ArizonaSingapore

UV barrier
Direct outdoor 

weathering
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Mechanical properties
Abraison resistance

185 micron UVHPET™ 50 micron UVHPET™ 38 micron PVdF

Falling sand corrosion test (6h 5g/m3) simulating damage from harsh climates such as 
deserts with very obvious damage to PVDF film after testing  



Mechanical properties
Abraison resistance

Slight damage to surface of PET

Core PET still fully protected from UV

Mono Mylar® UVHPET gives even
more protection

Coating completely removed
from surface by sand

Core (unstabilised PET exposed)

Coating layer of CPC backsheet completely destroyed in test

CPC backsheetMylar® UVHPET based PPE backsheet



Mechanical properties
scratch resistance

Taber abrasion test to mimic scratching caused during transit and installation

Mylar®



Mechanical properties
scratch resistance

Mylar® UVHPET scratch depth is less than half that of fluorinated backsheets
After UV weathering, Mylar® UVHPET is the only material to be unaffected
PVF and PVDF failed at point of scratch due to exposed core material

Depth of Scratch as a Function of Pressue ETB as a Function of Weathering Time (IEC 62788-7-2 A3)

Mylar® PVF PVDF Mylar® Unscratched PVF Unscratched PVDF Unscratched

Mylar® Scratched PVF Scratched PVDF Scratched



End of Life 
Disposal

Mylar® UVHPET™ is halogen free and does 
not generate hazardous emissions during 
pyrolysis or energy recovery

DuPont Teijin Films are pioneering research 
into the chemical recycling of backsheet
produced with Mylar®, aiming to develop a 
true closed loop recycling process



Design for 
recyclability

On average, a PV module contains between 3 and 10% polymeric material by weight, 
which equates to 2500tes per GW of capacity

In under a decade there will be over a million tonnes of PV waste being generated 
annually, and globally this is forecast to grow to 60-78 million tonnes by 2050

Waste containing halogenated compounds are classified as hazardous(*) and 
significantly impact the viability of future recycling processes

UVHPET™ is halogen free enabling safer and more efficient recycling without making 
any compromise in terms of module reliability

* Commission decision 2000/532/EC; Direction 2008/98/EC; Directive 2021/19/EU; Directive 2000/76/EC



Fraunhofer “end 
of life pathways” 

report

Fraunhofer published the “End of life pathways for photovoltaic backsheets” in 2017

“In conclusion, the use of fluoropolymers or

halogenated polymers in PV modules should be

avoided and alternate PET based or biobased

backsheets should be encouraged.”

From the pyrolysis experiments, it could be 

inferred that the pyrolysis of fluoropolymers (such 

as TPT, KPK) is not a viable option as all the three 

pyrolysis products – pyrolysis gas, pyrolysis oil and 

pyrolysis char will be contaminated with hazardous 

halogenated compounds, and thus renders them 

unuseful for its intended traditional applications 

without expensive pre-and post-handling methods

The presence of these 
fluoropolymers makes it hard to 
thermally degrade or cost-effectively 
recycle the polymeric backsheet
material present in PV modules.  
Furthermore, thermal degradation of 
fluoropolymers leads to toxic release 
of hydrogen fluorides with amounts 
beyond permissible regulations.  

From the incineration 

experiments, it could be 

deduced that the 

incineration products will 

include toxic 

contaminants such as 

hydrogen fluoride (HF), 

fluoralkanes, 

contaminated particulate 

matter etc

The option of typical 
landfilling also poses an equal 
risk if the fluoropolymer 
backsheet material leaches 
into the atmosphere and 
contaminates the soil and 
waterbodies

The LCA for the fluorine-free 
backsheets shows good 
results compared to the 
fluorinated backsheet for 
both incineration and 
pyrolysis



Back2Back 
closed loop 

project

Back2Back closed loop recycling project set up with 
Coveme as part of their Zero waste policy

Aim is to explore novel methods of backsheet
separation and to prove the principle of closed loop 
recycling of the PET fraction

Looking for open collaboration across the value chain 
to share findings from semi-industrial scale trials



Monomer 
recycling of 

mixed plastics

Trials underway to mechanically separate 
Mylar® UVHPET™ based backsheet from EoL
modules and then chemically recycle plastic 
fraction

PET/PO laminates have been successfully 
separated using glycolysis based chemical 
recycling process on semi-commercial scale

PET/PE laminate successfully 
separated with pure bHET suitable 
for repolymerisaion and PO 
suitable for pyrolysis



Closed loop 
recycling tests

EoL modules with dyMat HDPYE SPVL backsheet were supplied to ENEA
Backsheet separated from module using milling process



Closed loop 
recycling tests

Material was successfully separated into two fractions
Insoluble fraction was analysed by DSC and is indicative of EVA and adhesives
Analysis of the purified monomer shows a single melt peak in the desired range
ICPMS analysis also suggested low levels of trace metals (<30 ppm) are present
Material subsequently repolymerised and converted into film



Mylar® UVHPET™ - Sustainability without Compromise

Feedstock & 

Production

Lower carbon footprint and now available with 33% post consumer recycled content

Performance 

during life

Over 50GW installed capacity with zero reported in field complaints

End of life Halogen free and compatible in all common recycling and recovery processes



50 GW Installed 
Capacity

200 million 
modules

Over a decade 
track record

Zero in field 
complaints

Thank you for your attention.  Any Questions?


