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General information

Information about the organization

Owner of the EPD: DIAB S.p.A., via Alemagna, 29, 32013 Longarone (BL), Italy. Marco Renon,
marco.renon@diabgroup.com +39 366 6427921. The EPD owner has the sole ownership, liability,
and responsibility for the EPD.

Description of the organisation: Diab is a world leader in high-performance composite core materials.
Diab has developed composite core material development for over sixty years, supplying a wide range
of markets including marine, wind energy, transport, aerospace and industry.

Diab has ISO 9001- and 14001-certificates

Name and location of production site: Diab produces PET core materials at one location in Longarone,
Italy.

Version history
This EPD is updated from EPD PER rev.0 since Diab have increased the amount of recycled material
used within the production process.

About the company

Diab is a global company that develops, manufactures and sells core materials for sandwich
composite structures used in for example leisure boats, wind turbine blades and components for
aircraft, trains, industrial applications and buildings. The core materials have a combination of
characteristics such as low weight, high strength, insulation properties and chemical resistance.

The company has production units in Sweden, Italy, the US and China. Material processing takes
place in the production units as in Lithuania and Ecuador as well.

The market for core material is growing due to the underlying demand for energy efficiency, which is
leading to a greater need for high-strength, lightweight solutions. Wind turbines, leisure boats and
various applications requiring the combination of lightweight and high strength are the main application
areas for the material.




Product information
Product name: Divinycell P, Px, PN and PY

Product identification: PET foam is
manufactured from the polymer Polyethylene
Terephthalate, PET, which results in a
thermoplastic foam.

Product description:

The PX is the name of the board out of the
extruder, independently from its recipe, which
can be P (all virgin PET), PN (with recycled
PET), PY (as PN but with higher mechanical
properties). After welding and trimming
procees the PX become either P, or PN, o PY,
based on the recipe used. If customer want the
pure extruded board, then he takes PX.

LCA information

Declared unit: 1 kg lightweight PET core
material block

Reference service life: Minimum 25 years

Time representativeness: Data representative
for production year 2020. For materials, energy
and transports generic industry data from
Ecoinvent 3.6 has been used. Assessment
time for background data is 2007.

Database(s) and LCA software used:
Ecoinvent 3.6 and SimaPro Analyst 9.2.

System diagram:
This is a cradle to gate EPD. The following life

cycle stages are included:

Al
Rawmaterial
extraction and
processing

A2 A3
Transports from Production at Diab
suppliers to Diab and packaging

Description of system boundaries:

A1: Extraction and processing of raw materials
and generation of electricity

A2: Transports from suppliers to Diab

A3: Manufacturing of the product at Diab and
packaging materials used

Divinycell PET grade products are available in
sheets from approximately 120 mm thickness
down to 0,5 mm, further it can be milled and
grooved to various structures according to
customer request. The PET core is used in
various sandwich constructions.

All Divinycell PET grades have good thermal
stability and are recyclable.

UN CPC code: 363 (semi-manufactures of
plastics)

Geographical scope: Italy

Estimates and assumptions: electricity use as
well as waste in production and packaging use
are calculated as an average per produced kg
of all PET products using yearly production
data and rate for 2020 from the production
location in Italy.

There are different grades within the PET
product range with small differences in mixture
of raw material substances.

The PET P grade use only virgin PET and less
energy in production. Environmental load for P
is 5% higher than for PN/PY but within the
acceptable variation of +-10%.

This EPD represents an average PET product
and covers all grades.

Cut off criteria: All major materials, production
energy use and waste are included. Materials
less than 1% weight in the PET grades are not
considered. Small emissions of methyl ethyl
keton from production is insignificant and has
been disregarded.

Data quality: The data quality can be described
as fair to good. The primary data collection has
been done thoroughly, all relevant flows are
considered.



Construction process Use End of Reuse
Product stage .
stage stage life stage recovery stage
A1l A2 A3 A4 A5 B1-B7 C1-C4 D
X X X MND MND MND MND MND

Description of the system boundary (X = included in LCA; MND = Module Not Declared)

Content declaration

Product

PET <100
Cyclopentane <4
Nucleating agent <2

There are no SVHC substances according to REACH in the product or in the waste.

Packaging
Distribution packaging: Wood, corrugated board and PE packaging film

Recycled material
Provenience of recycled materials (pre-consumer or post-consumer) in the product: NA

Interpretation of LCA results

Environmental impact for 1 kg Divinycell PET grade lightweight core material block is mainly caused
by extraction and processing of materials like PET used in the recipe of the product (calculated in
module A1). Impact in A1 is further increased by product waste from sawing, sanding and sometimes
milling the final product to the desired dimensions and customer shape.

Impact from other waste in the process is insignificant. Impact for generation of electricity is also
calculated in module A1.

Approximately 65% of the greenhouse warming potential comes from raw materials in the product. For
impact factors acidification and eutrophication potential raw materials in A1 accounts for approximately
60% respectively 40% of the total.

Lorry transport is used to send materials from suppliers to Diab in Longarone. Environmental impact
from these transports is calculated in module A2 and is small in relation to impact in module A1 and
similar to A3.

In module A3, environmental impact from packaging material is calculated. Impact from packaging
materials leaving the factory with products is low.

Greenhouse warming potential from A2 and A3 is similar and accounts together for 5% of the total
potential. Acidification potential from modules A2 and A3 accounts for 3% of the total potential for A1-
A3 together, and for the eutrophication potential the modules A2 and A3 accounts for 6% of the total
impact.



Environmental performance

Calculation methods CML-IA, EDIP 2003, Cumulative Energy Demand and AWARE was used to
calculate the environmental impacts.

Potential environmental impact/kg PET

Global warming

potential (GWP) kg COz€a. 5 34k 400 7,97E-02 8,49E-02 3,50E+00
Depletion poter.mal of kg CFC-11

the stratospheric

ozone layer, ODP eq- 1,05E-05 1,26E-08 3,99E-09 1,06E-05
Acidification potential

(AP) kg SOz€a. 4 3ar op 2,39E-04 1,70E-04 1,42E-02
Eutrophication kg PO

potential (EP) eq. 2,06E-03 6,39E-05 6,14E-05 2,18E-03
Formation potential of

tropospheric ozone kg CzH4 eq.

(POCP) 8,78E-04 9,66E-06 1,21E-05 9,00E-04
Abiotic depletion ka Sb e

potential — Elements 9 g 5,85E-07 2,17E-07 3,83E-08 8,39E-07
Abiotic depletion MJ, net

potential — Fossil calorific

resources value 7,60E+01 1,16E+00 9,87E-01 7,82E+01

Use of resources/kg PET

U6 65 MJ, net 1,56E+00 1,68E-02 2,55E-01 1,84E+00
energy calorific
carrier value
Primary energy  seqas  MJ, net 0,00E+00 0,00E+00 0,00E+00 0,00E+00
JESIEES = raw calorific
ezl materials value
MJ, net 1,56E+00 1,68E-02 2,55E-01 1,84E+00
TOTAL calorific
value
Use as MJ, net 8,76E+01 1,31E+00 1,16E+00 9,01E+01
energy calorific
carrier value
Primary energy Usedas  MJ, net 4,50E+01 0,00E+00 1,89E+00 4,69E+01
resources — raw calorific
Non-renewable materials value
MJ, net 1,33E+02 1,31E+00 3,06E+00 1,37E+02
TOTAL calorific
value
Secondary material kg 0,00E+00 0,00E+00 0,00E+00 0,00E+00
MJ, net 0,00E+00 0,00E+00 0,00E+00 0,00E+00
Renewable secondary o
calorific
fuels
value
MJ, net 0,00E+00 0,00E+00 0,00E+00 0,00E+00
Non-renewable secondary e
calorific
fuels
value
Net use of fresh water m® 3,21E+02 4,17E+00 2,49E+00 3,28E+02



Waste production and output flows

Waste production/kg PET

Hazardous waste

disposed 9,57E-05 1,22E-06 4,84E-07 9,74E-05
Non-hazardous waste o
disposed 4,99E-01 7,64E-03 1,73E-03 5,09E-01
Radioactive waste kg
disposed 3,77E-05 1,03E-06 5,97E-07 3,94E-05

Output flows/kg PET

Components for reuse kg

0,00E+00 0,00E+00 0,00E+00 0,00E+00

Material for recyclin k

yeind o 0,00E+00 0,00E+00 0,00E+00 0,00E+00
Materials for energy kg
recovery 0,00E+00 0,00E+00 1,15E-01 1,15E-01
Exported energy, MJ
electricity 0,00E+00 0,00E+00 0,00E+00 0,00E+00
Exported energy, MJ
thermal 0,00E+00 0,00E+00 0,00E+00 0,00E+00

Additional product information

PET foam, gathered in the different Divinycell grades as P, Px, PN and PY, is manufactured from the
polymer Polyethylene Terephthalate, which results in a thermoplastic foam. The main products are
available in sheets from approximately 120 mm thickness down to 0,5 mm, further it can be milled and
grooved to various structures according to customer request.

All Divinycell PET grades are thermally stable and all Divinycell PET grades are recyclable. Divinycell
PET grades are particularly suited for public transportation, industrial and wind energy applications.
The energy efficiency of a Divinycell PET grade sandwich makes it suitable for transport applications
such as interior panelling, floors and exterior panels for trans, trams, buses and coaches.

In the wind energy market, the material properties and good processing characteristics means it can
be used in both blades and nacelles. In the industrial/ construction market, the good mechanical and
FST (Fire, Smoke and Toxicity) of Divinycell PET grades allow them to be used for a wide variety of
applications such as domes, architectural claddings and industrial housings. They are easily
thermoformed and used in pultrusion moulding.

Technical data

Datasheets for all specific grades are available for all Divinycell PET-grades on DIAB website
www.diabgroup.com .




Delivery status

The products are delivered as ordered, which varies from standard plain sheet size to complex milled
details requiring specially constructed packages.

Base materials and manufacture

Divinycell PET-grades are produced from PET-resin, blowing agents and additives. Flame retardants
are added in Divinycell P grades for FST applications.

Product processing

All Divinycell PET products are core materials used for sandwich structure. These composites are a
special class of composite materials with the typical features of low weight, high stiffness and high
strength. Sandwich is fabricated by attaching two thin, strong and stiff skins, laminates to a lightweight
core.

The main production steps are as follows:

e The raw materials are continuously added in the beginning of the extruder.

¢ Dependent on the recipe used and process parameters in the extruder different grades are
produced.

e At the end of the extruder, from the dye, the matrix continuously exits and the foam forms
immediately.

e The foam is then transported on a long conveyer to cool down and the foam is then cut into sheets
in desired dimensions.

o Most of the grades are then turned perpendicular to the extruding direction and welded together to
achieve the most favourable mechanical properties in the right directions.

Production mix

The PET grades PY105 and PN115 make up for more than 90% of total yearly production 2020. The
two PET grades are considered for the LCA calculation of PET 2020.

Packaging

Generally, the material is packed using cardboard, stretch film (LLDPE) and packaging tape (PP).
Environment and health during use

Inhalation: No fumes or inhalation hazard at normal use temperatures.

Skin contact: Foam is not irritating to skin.

Eye contact: By direct contact with shaving or dust, irrigate with flowing water. Consult medical
personnel if irritation persists.

Ingestion: Material is non-toxic, consult medical personnel if large amounts have been swallowed.



The foam material is not hazardous under normal handling and storage conditions.

The primary hazard is dust generation during processing with cutting, sanding and sawing operations.
Dust mask protection should be used when performing these types of operations. The dust will ignite if
given sufficient ignition source. The dust should be processed in a way to avoid static sparks and
accumulation of extra dust in the manufacturing area with good cleaning practices in the
manufacturing areas. Molten product adheres to the skin and causes burns.

End of life

The material is considered chemically inert and is not expected to present a risk if mechanically
destructed. The scrap occurring during the internal production phase is recycled in to the process
again. If the Divinycell PET material is dismantled from the sandwich construction it can be taken back
to Diab for re-use in recycled Divinycell PET grades or recycled in other external facilities

The foam material is not classified as a hazardous waste material. There are no SVHC substances
according to REACH in the waste. Consult local authorities when handling larger quantities of waste

- Not flammable organic waste

- Not environmentally hazardous waste

- Waste class: Not hazardous waste
Waste code (EWC): 07 02 13
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