The first partly bio-based
polycarbonate film
from Covestro

* Made from > 50% plant-derived
raw material

- Bio-based polycarbonate resin derived
mainly from plant feedstock

* Reduction in usage of raw materials

based on fossil resources
covestro
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Makrofol° EC




Product
Description

Makrofol® EC is a partly bio-based polycarbonate film
made from plant-based raw material." The origin of the
raw material is starch, derived from widely available
plant feedstock. Compared to fossil-based products,
the carbon footprint? is significantly reduced.

Product properties
» Excellent mechanical properties and impact strength

* Qutstanding improved chemical resistance and
UV resistance

= High abrasion resistance and surface hardness

* Very good optical properties

Product availability

Surface: gloss/gloss (1-1) or gloss/fine matt (1-4)
Thickness: 125 pm, 250 ym, 375 pm

Available as a sheet or roll; roll width of up to 1,270 mm

"Not biodegradable
2 According to internal calculations



Processing technologies
Makrofol® EC films can be processed by
* Printing

* Thermo- and high pressure forming (HPF)
* Coating (hardcoat, adhesive)

» Cutting

* Lamination

Application areas

Makrofol® EC film can be used in many typical standard

polycarbonate application areas such as:
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Graphics
Labels
Tags
Overlays

Electrical/electronics applications
Appliances

Electrical insulation film

Housing for electrical devices
Decorated control panels

Packaging
Thermoformed packaging for sensitive goods

Automotive
Speedometer, dials
Decorated trim parts



Comparison to selected technical films

Optical
Properties

Mechanical
Properties

Chemical
Resistance

Impact
Strength

Weatherability

Formability

== Makrofol® EC === Standard PC = PMMA

Property _______[unit _______|Value |

Density glcm? 1.36
Light transmittance % >90
AL <+/-0.3

UV resistance
(color shift after Aa* <+/-0.1
1,000 h at 50 W/m?2)

A b* <+/-0.1

Impact strength
(1.4 m/s; 23°C)

Max. strength N 675

Energy atF J 4.05

DistortionatF =~ mm 12.3
E-modulus MPa 2,371
Tensile strength MPa 70

*Typical properties for Makrofol® EC 1-4 060041
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The manner in which you use our products, technical assistance and information (whether
verbal, written or by way of production evaluations), including any suggested formulations
and recommendations, are beyond our control. Therefore, it is imperative that you test our
products to determine suitability for your processing and intended uses. Your analysis must
at least include testing to determine suitability from a technical, health, safety, and environ-
mental and regulatory standpoint. Such testing has not necessarily been done by Covestro,
and Covestro has not obtained any approvals or licenses for a particular use or application
of the product, unless explicitly stated otherwise. Any samples provided by Covestro are
for testing purposes only and not for commercial use. All information and including tech-
nical assistance is given without warranty or guarantee and is subject to change without
notice. It is expressly understood and agreed by you that you assume and hereby expressly
release indemnify us and hold us harmless from all liability, in tort, contract or otherwise,
incurred in connection with the use of our products, technical assistance, and information.
Any statement or recommendation not contained herein is unauthorized and shall not bind
us. Nothing herein shall be construed as a recommendation to use any product in conflict
with any claim of any patent relative to any material or its use. No license is implied or in fact
granted under the claims of any patent. Typical value: These values are typical values only.
Unless explicitly agreed in written form, the do not constitute a binding material specification
or warranted values.
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