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Photovoltaic Challenges1
Market Presentation - Photovoltaic



Evolving World à Evolving Industry
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HIGHER VOLTAGES
1000V à 1500V

INCREASING UV EXPOSURE
MORE DURABILITY, FIRE 

HAZARDS

INCREASING DEMAND FOR LONG-LASTING SOLUTIONS
à EXTREME ENVIRONMENTS AND REMOTE LOCATIONS

RISING DEMAND
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Durability is Becoming more Important

Backsheet

Glass

EVA

Cell

EVA

Backsheet

PIVOTAL ROLE IN PV 
PERFORMANCE AND LONGEVITY

BACKSHEET MATERIAL CHOICE
IS OF GREAT IMPORTANCE 
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Requirements of The Backsheet

FLAME/SMOKE 
RESISTANCE

CHEMICAL 
RESISTANCE

BARRIER
PROPERTIES

RESISTANCE TO 
SAND EROSION

HEAT STABILITY

WEATHERABILITY UV PROTECTION
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The Importance of Fluorine

PVDF

Easier 
processing

Higher 
performance

PVF

Alternative Fluoropolymer

Lower fluorine 
content

F

Important for
UV resistance and Weathering



Indicative Reflextion
coefficient:
Snow: 85-90 %
Sand: 15-20%   
Sand (270µm) or Dust (100µm) 
Concret 8-12%
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Harsh Weather Conditions
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UV Exposure Around the World

Location Climate Annual UV 
(kWh/m²)

Annual Indirect UV 
(kWh/m²) assuming 

15% ground 
reflection

25y dose of 
indirect UV 
(kWh/m²)

Equivalent QUVA 
Weathering time 

(h)

Equivalent Direct 
Exposure time in 

Florida (y)

Phoenix, AZ Desert 91.7 13.7 342 5736 4.4

Miami, FL Hot & Humid 77.8 11.7 292 4897 3.8

Sanary, France Hot & Humid 79.2 11.9 297 4980 3.8

Choshi, Japan Temperate 61.1 9.2 225 3773 2.9

Lochem, Netherlands Temperate 56.8 8.5 212 3555 2.7

Harsh conditions require durable materials
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Why 3-Layer Kynar® PVDF Film ?

PVF

PVDF

FEVE

F41%

FVARIABLE

59% F

Low & 
variable F

Exposed layer is 
pure PVDF

F

Kynar® Film
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Patented 3-LAYER KYNAR® Film Technology

→ Surface layers: Pure KYNAR® PVDF with 59% 
Fluorine 

- High Moisture Barrier

- Completely UV resistant

- Very broad Chemical Resistance

- High Flame resistance

→ Middle pigmented layer: High KYNAR® PVDF content
- Same Fluorine content as Kynar 500 ®

- Permanently UV opaque

Air Side

PET

PET

Adhesive

PVDF 
SKINS

Pure Kynar® PVDF Skins = Absolute 
UV stability + Barrier against 
Moisture +  Solvent resistance + 
Flame Resistance + High Thermal 
Resistance
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PVDF Weathering Comparison

t = 0
control

after 9200 hrs
QUVB exposure

after 7800 hrs
QUVA exposure

KYNAR® FILM

PVDF 
Monolayer

Holes
Cracks 
Extreme Surface Erosion

Variable PVDF formulations means UV degradation
→ Competitive monolayer films are not pure PVDF !

→ Ask for the KYNAR brand to be sure !
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Film Thickness Before and After Weathering

Sample
Initial Film
Thickness
(microns)

Film Thickness after
7800 hrs QUVA

(microns)

Film Thickness after
9200 hrs QUVB

(microns)

KYNAR® FILM 28.4 28.9 28.7

PVDF Monolayer 24.6 24.5 21.2

KYNAR® FILM is the only protective film which thickness is
absolutly constant over exposure.
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Kynar® Film versus PVF

KYNAR® FILM
unexposed

PVF 37.5 µm 
unexposed

Before ageing After 5000 hours of QUV b 313

KYNAR® FILM
exposed

PVF  37,5 µm 
exposed

Before ageing After 5000 hours of QUV b 313

Before ageing After 5000 hours of QUV b 313

PVF 25 µm 
unexposed

PVF  25 µm 
exposed

Fluorine content of PVF is 41%

KYNAR® FILM : 59% Fuorine
content
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Kynar® Film – Thermal Stability

RETENTION OF TENSILE STRENGTH VS. HEAT AGING
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Kynar® 302 PGM Film at 140ºC

Kynar® 302 PGM Film at 150ºC

Kynar® 302 PGM Film at 160ºC

PVF film at 140ºC

PVF film at 150ºC

PVF film at 160ºC

RTI = 125ºC

RTI = 150ºC

2000 8000 10000600040000

Hours at Temperature

Outstanding Thermal Stability

X X X X Too brittle to test
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Kynar® Film – UV Resistance

% GLOSS, RETENTION OVER TIME

1 3 4 52

Years exposed in South Florida
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Kynar® PVDF film

Partially fluorinated coating

PVF film Type 1

Non-Fluoropolymer Type I

Non-Fluoropolymer Type II

Other PVDF film

PVF film Type 2

Sustained 
Performance

*High reflectance 
can even improve 
solar panel energy 
generation

*Kynar® PVDF 
films also have a 
higher gloss 
starting point
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Permeation Before & After UV Ageing
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Is Kynar® Film Over-designed Versus Hydrolisys Resistant Pet?

Kynar® Film protected 
Backsheet

After 2 years 
exposure in 

Florida

After QUVA Initial Thickness 
of the protective 

layer

Thickness of the 
protective layer 

after QUVA Aging

PET protected Backsheet

→ Severe degradation of the PET protective layer
→ 40% Thickness reduction means

• Breakdown voltage decrease > 24% 
• Permeability increase x 1.7
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Abrasion Resistance of Kynar® Film Vs. other Fluoropolymer 
Solutions 

Thickness 
of the coating

µm

Liters of sand to 
perforate

Liters/25µm

PVF based 
backsheet

38 45 28.73

Kynar Film based
backsheet

30 42 34.43

FEVE based BS 18 12 16.32

Problematic : Power plant (stand alone panels) with backside 
exposed to abrasion

Number of liters of sand until perforation to the 
PET

The KYNAR® FILM exhibits the best resistance to sand abrasion, even 
better than PVF for the same thickness and far better than FEVE 

coating.
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Key Messages

FLAME/SMOKE 
RESISTANCE

CHEMICAL 
RESISTANCE

UV
RESISTANCE

RESISTANCE TO 
SAND EROSION

HEAT STABILITY

WEATHERABILITY

94

• KYNAR® FILM has a unique multilayer structure

• KYNAR® FILM has UV and heat stable inner-composition 

like Kynar500®

• KYNAR® FILM shows no degradation, even after the 

most severe outdoor exposures

• KYNAR® FILM has positive track record since the 

beginning more than 10 years ago

• KYNAR® FILM has better UV and heat resistance than 

PVF.

• All PVDF competitive films are monolayer and have 

variable composition leading to variable properties



arkema.com

Arkema strictly prohibits the use of any polymers, including medical grades, in applications that are 
implanted in the body or in contact with bodily fluids or tissues for greater than 30 days. Unless Arkema 
otherwise expressly agrees by written contract, the Arkema trademarks and the Arkema name shall not be 
used in conjunction with customers’ medical devices, including without limitation, permanent or temporary 
implantable devices, and customers shall not represent to anyone else, that Arkema allows, endorses or 
permits the use of Arkema products in such medical devices. Further, all implantable medical devices, 
whether permanent or temporary, carry a risk of adverse consequences. With regard to implantable medical 
devices, you should not rely upon the judgment of Arkema. Any decision regarding the appropriateness of a 
particular medical device in a particular medical application or for a specific clinical use should be based 
upon the judgment of your physician, medical device supplier and the United States Food & Drug 
Administration and/or the European process of Medical Device notification. Unless otherwise specifically 
stated by Arkema in writing, Arkema does not perform clinical medical studies on implantable medical 
devices. Arkema cannot weigh the benefits against the risks of a device and does not offer a medical 
judgment on the safety or efficacy of use of any Arkema product in a medical device. The statements, 
technical information and recommendations contained herein are believed to be accurate as of the date 
hereof. Since the conditions and methods of use of the product and of the information referred to herein 
are beyond our control, ARKEMA expressly disclaims any and all liability as to any results obtained or arising 
from any use of the product or reliance on such information; NO WARRANTY OF FITNESS FOR ANY 
PARTICULAR PURPOSE, WARRANTY OF MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESSED OR 
IMPLIED, IS MADE CONCERNING THE GOODS DESCRIBED OR THE INFORMATION PROVIDED HEREIN. The 
information provided herein relates only to the specific product designated and may not be applicable when 
such product is used in combination with other materials or in any process. The user should thoroughly test 
any application before commercialization. Nothing contained herein constitutes a license to practice under 
any patent and it should not be construed as an inducement to infringe any patent and the user is advised 
to take appropriate steps to be sure that any proposed use of the product will not result in patent 
infringement.

© Copyright 2021 Arkema – All rights reserved. Do not copy without express 
permission from Arkema.

Rilsan®, Pebax®, Rnew®, Virtucycle®, Kynar®, Kynar 500®, Kynar 
Aquatec®, Kepstan®, Orgasol®, FSF® are registered trademarks of Arkema.


