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Mitsubishi Chemical Group

With a vast network of affiliate companies,
the Mitsubishi Chemical Group has both the
organization and infrastructure to realize local
and global synergies. Over 70,000 employees
work in 30 different countries to deliver
innovative solutions for customer applications.
Thanks to the intensified collaboration and
coordination on a regional and global level,
Mitsubishi Chemical Group companies are
uniquely positioned to meet the changing
demands of key industries including
automotive, aerospace, medical, packaging
and 3D printing.

As a global leader and one of the largest
suppliers of Dbiaxially oriented polyester
film (polyethylene terephthalate / PET), the

Mitsubishi Polyester Film Group is both, a

KAITEKI - Our Philosophy

supplier of choice for a wide range of innovative
high-quality customized HOSTAPHAN" boPET
films as well as for customized product solutions.
In joint research activities we develop individual
solutions together with our customers.

Our technological competence is regionally
anchored and intensified through our global
company-group. Along with our modern
production lines, with co-extrusion and inline
coating capabilities integrated in the process, it
allows us to offer a broad range of value added
performance options for our HOSTAPHAN"
products.

We make the right PET film. For the needs of
today and the aspirations of tomorrow.

At Mitsubishi Chemical Group, sustainability is more than a concept - it's a way of life. Through our focus on

improving the health and well-being of people and the planet, we create innovative sustainable solutions

globally. The sustainable well-being of people and our planet Earth - we call it KAITEKI.

We believe our role in the chemical industry is to be partners in innovation, developing material solutions that

support a circular economy and sustainability of the earth and society. This overarching KAITEKI Philosophy is

our guiding principle as we use LESS to have MORE.



HOSTAPHAN™ - Our PET Film

HOSTAPHAN™ films are made of Polyethylene Terephthalate (PET) and characterized by outstanding physical
data. They are biaxially oriented and heat-set.

At a Glance

This documentation provides an overview of HOSTAPHAN™, its applications and the typical values of its
properties. In addition, this general data information is complemented with data comparing HOSTAPHAN™
with other plastic films, data on HOSTAPHAN™ packaging materials and HOSTAPHAN™ yields with surface/

weight conversion details. Please contact us directly for more details.

Benefits

HOSTAPHAN™ films are suited for a variety of applications, due to their excellent properties:

» High tensile strength and tear resistance

» Impact and abrasion resistance

» Dimensionally stability

 Resistant to low as well as high temperatures

« Suitable for printing, metallizing and laminating

» Good barrier against aromas, gases and water vapor

« Resistant to all commonly used organic solvents, oils and fats and to many inorganic substances
 Resistant to fungal and bacterial attack

» Unplasticized, tasteless and odorless

» The base resin is suitable for food contact (Details on request!)

» Excellent electrical insulation properties

« Films available with different physical properties, surfaces and coatings




HOSTAPHAN™ - Performance in Many Market Sectors

Industrial Imaging

» Adhesive tapes » Advertising print

» Cast applications « Drafting and engineering films

» Document lamination « Films for printing plates

« Films for EV-batteries » Graphic arts and optical print

« Furniture films » Montage films

» Hot stamping foils

* Labels & Liners Packaging

» Metallic yarns o Anti slip films

» Outdoor applications « Barrier films

e PET-cards e Films for lamination

 Photoresist films » Films for metallization

» Photovoltaik « Films for printing

» Pre Preg « Heat sealable films

* Protection & Safety « Lidding films

 Release film « Peelable films

« Siliconizing

« Steel lamination Electrical

» Transfer print « Cable and wire insulation

« Flexible conductors/Flat cables

Medical « Flexible printed circuits

« Diagnostic sticks « Insulation for electrical machines

» Medical packaging (motors, transformers)

¢ Therapeutic systems « Membrane touch switches




Comparative Data for Plastic Films

Mechanical Typical Values

Manufacturing

none or additionally
transverse

Stretching J. biaxial biaxial

Thickness range

Manufacturing

Tensile strength

Elongation at
break

Tensile stress
required to
cause 5%
elongation

Test standard /. 1SO 527-1-2 1SO 527-1-2 IS0 527-1-2

Test conditions

Young's modulus

Test standard

Test conditions /. Testing rate Testing rate Testing rate
1%/min, 23°C, 1%/min, 23°C, 1%/min, 23°C,
50% r.h. 50% r.h. 50% r.h.

* MD = machine direction, TD = transverse direction



HOSTAPHAN™

Mechanical Data

Typical
values**

Edge tear resistance DIN 40634 23°C,

Test standard Test conditions

50% r.h.
Coefficient of friction DIN 53375 23°C,
50% r.h.
D*  mJ/mm’ 1800 DIN 53448 23°C,
50% r.h.
Tear propagation
strength
N/mm DIN 53363 23°C,
50% r.h.

* MD = machine direction, TD = transverse direction

** Measured on 12 um film




Comparative Data for Plastic Films

Electrical Typical Values

Dielectric constant

Dielectric dissipation
factor

Test standard

Test conditions J. 23°C,50 Hz 23°C,50 Hz 23°C,50 Hz

Dimensional Stability

Shrinkage

0102 (150°C) 0t02(120°C) -0.5to 2 (140°C)

Test standard

Test conditions J. 150°C, 15 min

120°C, 15 min 140°C, 15 min

* MD = machine direction, TD = transverse direction



HOSTAPHAN™

Electrical Data
Test standard Test conditions

Electrolytic corrosion
effect

DIN 53485 or Contact method
VDE 0303/ part 7 40kV/ mm

Behaviour under the
influence of glow
discharges on surfaces

(measured on films of
thickness 36 um)

Mandrel test

Dimensional Stability

Test standard Test conditions

Moisture expansion
coefficient

Coefficient of i °
OEfmcient ot finear In-house method 20-50°C
thermal expansion

Dimensional stability
under pressure with
rising temperature

Dimensional stability
under tension with DIN 40634 or
rising temperature VDE 0345

Optical Data

Test standard Test conditions

Refractive index




Comparative Data for Plastic Films

Thermal Typical Values

Melting point

Glass transition
temperature

Test standard

Test conditions

Barrier Data

100 pm thickness, 23°C

Oxygen (0% r.h.)
Test standard /. DIN 53380 DIN 53380 DIN 53380

Test conditions

Water vapor (85% r.h.)

Test standard

Test conditions

Other

Density

ASTM D 1505-68 ASTM D 1505-68 ASTM D 1505-68

Test standard
method C method C method C

Test conditions

Water absorption

Test standard

Immersed in water Immersed in water Immersed in water

Test conditions
for 4 days at 23°C for 4 days at 23°C for 4 days at 23°C
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HOSTAPHAN™

Thermal Data

Typical
values
Flammability (no
flammable gases occur
up to...)

Low temperature
resistance*

Specific heat

Thermal conductivity W/m x K

Approved insulating
class for electrical
machinery

Heat of combustion

Vicat-Softening
temperature

Physical and Chemical Data

Typical
values
Frigen®-extract,

measured on films RN
and WN 190

Conductivity of
aqueous extract

Trichloroethylene-
extract measured on
films RN und WN 190

Test standard

DIN 53372

VDE 0304/part 1

DIN 5190

Test standard

DIN 40634 or
VDE 0345

Test conditions

tested to -196°C

Test conditions




HOSTAPHAN™

Permeability

Aromas i Typical Test standard Test conditions
values*

Cinnamaldehyde g/m?xd 50000 x 10 ¢ In-house method 20°C

Eucalyptol g/m?xd 8000 x 10 ¢ In-house method 20°C
Geraniol g/m?xd 130x10° In-house method 20°C
Vanillin g/m?xd 10x10° In-house method 20°C

Typical Test standard Test conditions
values*

Benzene g/m?*xd In-house method 23°C

Carbon
tetrachloride

Ethyl alcohol g/m?xd 0.005 In-house method 23°C
Hexane g/m?xd In-house method 23°C
Water g/m?xd DIN 53122 23°C

g/m?*xd In-house method 23°C

* Measured on HOSTAPHAN™ RN 25

N
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HOSTAPHAN™

Permeability

Typical Test standard Test conditions
values*

Ammonia, dry  cm?/m’xd x bar 4000%* In-house method 23°C

Carbon dioxide  cm?®/m*xd x bar 240%* DIN 53380 23°C

Ethylene oxide ~ cm®/m*xd x bar 650%%* In-house method 23°C

Frigen 12 cm?® /m? x d x bar 12%%% DIN 53380 20°C

Frigen 21 cm?® /m? x d x bar 7ER* DIN 53380 20°C

Frigen 114 cm?® /m? x d x bar 6*** DIN 53380 20°C

Helium cm?® /m*x d x bar 2000%** DIN 53380 23°C

Hydrogen sulphide cm?/m?xd x bar 500** In-house method 23°C

Nitrogen cm?® /m? x d x bar 20** DIN 53380 23°C

Phosgene cm’® /m’ x d x bar 50%* DIN 53380 23°C

Sulphur dioxide  ¢m?/m?x d x bar 1000** In-house method 23°C

* Measured on HOSTAPHAN™ RN 25
** Unless otherwise indicated, the values have been converted for normal pressure and temperature
*** Values not converted to reflect normal conditions



HOSTAPHAN™

Physical and Chemical Stability
Aldehydes | Acetaldehyde  resistant

Formaldehyde resistant
Cyclohexanol resistant
Glycerine resistant
Isopropyl alcohol resistant
Chlorinated hydro- Carbon tetrachloride partially resistant
carbons
Chloroform resistant
Esters Ethyl acetate resistant

Hydrocarbons

Mineral oils resistant

Alcohols

Xylene resistant

50% formic acid resistant

Salt solutions
Other organic

solutions

Nitrobenzene not resistant

Miscellaneous Chlorine resistant

substances

Oxygen resistant

Aqueous alkaline Ammonium hydroxide not resistant

solutions
Sodium hydroxide not resistant

(*)At elevated temperatures (approx. >100°C) and in the presence of water (vapor), polyester films such as HOSTAPHAN™ tend
to become brittle as a result of hydrolysis.

Test specimens of HOSTAPHAN™ 12um films were immersed in the indicated substance for 4 weeks at room temperature.

The criteria applied for evaluation were swelling (expansion), weight loss and change of elongation at break. HOSTAPHAN™

is stable in the presence of the commonly employed polyester and epoxy-based insulating resins and varnishes. In addition,
HOSTAPHAN™ is resistant to polyurethane varnishes and isocyanates. The films can be damaged by some phenolic resin types
that give off free phenol or phenol derivatives when exposed the high temperatures or moisture.

13
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Reel Cores

Core material Applications/width Inner g/mm

Cardboard core large width from approx. 2.000 mm 200

Film Yields*

Thickness [pum] Weight [g/m’] Yield [m*/kg]

6.0 8.4 120.0

10.0 14.0 72.0

15.0 21.0 48.0

23.0 32.0 31.0

30.0 42.0 24.0

50.0 70.0 14.0

96.0 134.0 75

125.0 175.0 5.7

190.0 266.0 3.8

300.0 420.0 2.4

500.0 700.0 1.4

* Valid for all film types with a density of 1.4 g/cm?



HOSTAPHAN™

Storage Conditions

The polyester film HOSTAPHAN™ is largely unaffected by climatic influences. We recommend that
the film is kept in the original packaging until used. A dry dust-free storage room with an ambient

temperature below 30°C is an advantage.

Avoid storing the film outdoors for any significant period of time where it will be exposed to harmful
influences such as humidity or direct sunlight. The film should be transferred, in the transport
packaging, to the processing area or a room with a similar climate at least 24 hours before processing.

We recommend removing the film from the original packaging immediately before processing. After
removal, transporting the film roll by means of a steel bar through the core will prevent deformation or
damage to the outer layers.

Short-term storage in polystyrene troughs is also an option with HOSTAPHAN™ films with a thickness
equal or greater than 36 pm. We know of no restriction to the shelf-life of HOSTAPHAN™. Nevertheless,

we recommend that the film is processed within a year of delivery.

To increase the surface tension of our film to > 50 mN/m there is the possibility to apply a corona
treatment on one surface during the production process . This level of surface energy is guaranteed for

6 month after delivery, provided that the film is kept on the roll in its original packaging.




Your Partner in Innovation

Partnering with Mitsubishi Chemical Group ensures working with a supplier who has a global network of
researchers on the cutting edge of PET innovation. Whether your challenge is product or service related, we

commit to bringing you new ideas to discover the next ground-breaking solution for your business.

Wiesbaden, Germany [eeeseeeeeedtereemminiiiiiiiiiiinifiniienieshoniiiengbi . °
Greer, South Caroling |reseeeeerseeresaserressseneess ° 300000300000 1 Nagahama, Santo, Tokyo, Japan
[ 235 ARl 1 Shanghai, Suzhou, China
LAWY I 4 I Merak, Indonesia
Our Global R&D Team

« Dedicated R&D Team for your development needs with collaboration globally across our R&D Teams

« Pilot line capability available for small scale production and initial new product developments

Please note that when our HOSTAPHAN"™ boPET films are combined with other materials or articles, the
performance of the final product depends on all components and the geometry. Rigorous qualification and
safety testing of the final product is always necessary, as unexpected interactions could occur.

This brochure reflects our state of knowledge at the time this was prepared. The purpose is to provide an
overview of the characteristics of our products and their potential uses. It neither guarantees specific
properties nor the suitability of products in specific applications. The user must observe industrial property
rights, such as patents or trademarks. The quality of our products is covered by the terms of the General Con-
ditions of Sale of Mitsubishi Polyester Film GmbH.

Contact one of our HOSTAPHAN™ Film experts

Sales & Marketing +49 611 962 03 marketing-mfe@mcgc.com
Kasteler Str. 45, 65203 Wiesbaden, Germany www.m-petfilm.de
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