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1 General product information
Product definition The EPD relates to the product group Building products made from fired

clay and applies to:

1 t of ceramic tiles and slabs made of porcelain st  oneware
made by Argelith Bodenkeramik H. Bitter GmbH

The declared unit is obtained as follows:

Assessed product Declared unit Density
ceramic tiles and slabs made of
porcelain stoneware

1t (tonne) 2215 kg/m3

Table 1: Product groups

Weight per unit area: 20.0 — 39.6 kg/m?
Unit weight: 0.36 — 5.40 kg

The unit is declared as follows:

The average was calculated only for material consumption over an entire
production year. All other inputs and outputs could be directly attributed
to the specific declared product and are therefore representative. The
reference period is the year 2023.

The validity of the EPD is limited to the following types:
¢ Hexalith hexagonal tiles
e Porcelain stoneware tiles in all sizes.

Product description Porcelain stoneware tiles made in Germany. Safe, highly durable, long-
lasting.
Argelith tiles have been manufactured for heavy-duty industrial flooring
and supplied worldwide for over 150 years. Argelith porcelain stoneware
tiles stand for safety, quality and durability. They are acid and alkali
resistant, hygienic and can withstand even the heaviest loads for
decades.
The products are based on purely natural raw materials, maximum
precision in manufacturing and the most stringent quality controls. With
the ‘Made in Germany’ seal, they stand for reliability and origin.
Thanks to rapid availability, generous storage space and efficient just-in-
time logistics, smooth worldwide delivery is guaranteed.

Argelith tiles are among the preferred solutions for heavy-duty industrial
floors. When combined with professional installation, they create a high-
quality, durable floor covering for industrial applications.

A broad network of specialised tile installation companies ensures
professional implementation — tailored to the respective requirements on
site.

Depending on the area of application, the tiles are laid using proven
methods such as thin-bed, thick-bed and medium-bed installation, as
well as vibration installation developed for industrial floors.
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In close cooperation with the installation partners, we not only provide
support in product selection, but also accompany the technical
implementation and provide expert advice.

For a detailed product description, please refer to the manufacturer's
information or the product descriptions of the respective offer.

PrOdUCt man ufaCtu re Herstellungsprozess von

Feinsteinzeugfliesen

Feinsteinzeugfliesen gehtren zu den keramischen Belagsmaterialien und
zeichnen sich durch eine besonders dichte, widerstandsfahige Struktur aus. Die
Herstellung erfolgt weitgehend automatisiert und umfasst mehrere
aufeinanderfolgende  Schritte, die eine hohe MaRhaltigkeit, geringe
Wasseraufnahme und  mechanische Festigkeit  sicherstellen.  Der
Produktionsprozess gliedert sich in folgende Hauptphasen:

1. Rohstoffaufbereitung

Drying sir

Zur Herstellung van Feinsteinzeugfliesen werden natlrliche Rohstoffe wie
Kaolin, Feldspat, Quarzsand und Ton verwendet. Diese Rohstoffe werden
zunachst zu einem feinen Pulver gemahlen und anschlieBend in einem
Spriihturm granuliert. Durch diesen Prozess entsteht ein homogenes Granulat
mit der optimalen Feuchtigkeit fur die nachfolgende Formgebung,

« Atomizer

Orying Chamber

2. Formgebung durch Pressen

Das Granulat wird mit hydraulischen Pressen unter hohem Druck (bis zu 500
kg/em?) verdichtet, Dadurch entsteht eine hohe Rohdichte, die fur die spateren
mechanischen Eigenschaften der Fliese entscheidend ist. In dieser Phase kann
bereits eine Grundstruktur in die Cberflache eingepragt werden.

3. Trocknung

Nach dem Pressen enthalten die geformten Rohlinge noch eine erhebliche
Restfeuchtigkeit, die in speziellen Trocknern entzogen wird. Eine gleichmanige
und kontrollierte Trocknung ist erforderlich. um Spannungen und Rissbildungen
im spéteren Brennprozess zu vermeiden.

4. Oberflaichenveredelung und Dekoration

Je nach Designvorgabe werden die getrockneten Fliesen mit dekorativen
Verfahren wie Digitaldruck oder anderen Drucktechniken versehen.
Anschlieiend wird die Oberflache durch spezielle Vergltungen behandelt, um
die Bestandigkeit gegeniiber mechanischer Beanspruchung, Chemikalien und
Abrieb weiter zu erhohen

5. Sinterbrand im Rollenofen

Die Fliesen werden in modernen Rollendfen bei Temperaturen von ca. 1,200
°C gebrannt. Der hohe Sintergrad sorgt fir eine nahezu geschlossene
Oberflachenstruktur und eine Wasseraufnahme von weniger als 0.5 % (geman
DIN EN 14411). Dieser Brennprozess verleiht Feinsteinzeugfliesen ihre hohe
Festigkeit, Frostbestandigkeit und Widerstandsfahigkeit gegentber dueren
Einflussen

6, Qualitatskontrolle und Verpackung

Nach dem Brennen durchlaufen die Fliesen eine strenge Qualitatsprafung, bei
der MaRhaltigkeit, FarbgleichmaRigkeit und Oberflachenfehler kontrolliert
werden. AnschlieBend werden sie verpackt und fur den Versand vorbereitet.
Durch diesen prézisen und standardisierten Produktionsprozess entstehen
keramische Fliesen mit hoher technischer Leistungsfahigkeit, die vielseitig im
eingeselzt werden kénnen

Scope Porcelain stoneware tiles from Argelith Bodenkeramik H. Bitter GmbH
are used worldwide in industrial applications where floor surfaces are
subject to extreme loads. The products are characterised by their high
mechanical strength, chemical resistance and thermal resilience, making
them ideal for the most demanding requirements.
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Typical areas of application include:

« the food and beverage industry (e.g. dairies, breweries,
slaughterhouses)

e automotive and mechanical engineering (e.g. production halls,
test fields)

» workshops and production halls in a wide variety of trades

« commercial kitchens, laboratories, clean rooms and hygiene-
critical areas

« the chemical and pharmaceutical industries with high chemical
resistance requirements

* warehouses and logistics centres with intensive forklift traffic

e rescue stations, hospitals and public institutions with special
hygiene requirements

In all these areas, Argelith porcelain stoneware tiles make a significant
contribution to the functional, safe and durable design of floor surfaces.
They are resistant to a wide range of aggressive substances such as
acids, alkalis, oils, solvents and cleaning agents. Their water absorption
is less than 0.2%, giving them excellent frost and moisture resistance.
Even with extreme temperature changes, they remain dimensionally
stable and functional.

The products also offer high slip resistance, are easy to clean, scratch
and abrasion resistant, and dimensionally stable with tolerances of less
than 0.5 mm. Their closed, low-porosity surface prevents the penetration
of dirt and liquids and ensures maximum hygiene — a decisive advantage
in sensitive areas of food processing or in medical environments. The
tiles are VOC-free, low-emission, free of harmful substances and
therefore harmless to health.

In combination with a suitable and professional laying technique — such
as the vibration method, the thin-bed or medium-bed method — the result
is a highly resilient, liquid-tight and durable floor covering that
permanently meets the requirements of international industrial and safety
standards.

The quality of Argelith porcelain stoneware tiles is proven by a wide range
of certifications, including DIN, EN, ANSI, A+, as well as hygiene
standards in accordance with HACCP and the EHEDG (European
Hygienic Engineering & Design Group). Supplemented by regular tests
by independent institutes and testing laboratories, this guarantees
consistently high product quality and safety in industrial use.

Verifications The following verifications are held:
e Product quality in accordance with EN ISO 10545

For further and updated verifications (incl. other national approvals) refer
to www.argelith.de .
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Management systems

Additional information

The following management systems are in place:
» Quality management system in accordance with DIN EN ISO
9001:2015
* Energy management system in accordance with DIN EN ISO
50001:2018

For additional evidence of fitness for use or certificates of conformity, if
applicable, please refer to the CE marking and the documents
accompanying the product.

Ceramic tiles and slabs made of porcelain stoneware fulfil the following
verified characteristics:

Technische Eigenschaften Argelith Feinsteinzeug

~ . Hexalith Feinsteinzeugfliesen Priifung gemdB  Anforderungen gemaR EN
Geprifte Figencchialten Sechseckfiiesen 18 mm 198x98x18 mm EN 150 14411 - Anhang G
Wasserauinahme Durchschnitt: 0,1 % Durchschnitt: 0,07 % 10545-3 Durchschnitt: 0,5%
Wasseranteil in %
Bruchlact Durchschnitt: 12.380 N Durchschnitt: 8.458 N 105454 Durchschnitt: min. 1300 N
a) Dicke 27,5mm
Biegezugfestigkeit oder Bieg igk Durchschnitt: 66,0 N/mm* [ Durchschnitt: 52,2N/mm?* 10545-4 Durchschnitt: 235 N/mm?*
Widerstand gegen Tiefenverschlei von
unglasierten Fliesen: Durchschnitt: 150 mm? Durchschnitt: 139 mm? 10545-6 Durchschnitt: max. 175mm?
Volumenverlust in mm?

oLt e —
et gepen Klasse: UA Klasse: UA 1054513 Min. Klasse UB
und Badewasserzusatze
Die Klasse muss vom
Bestandigkeit iedri
stancipkeit gegen niedrige Klasse: ULA Klasse: ULA 10545-13 Hersteller angegeben
Konzentrationen von Sauren und Laugen
werden.
it gegen Fleckenbildi Klasse: 5 Klasse: 5 10545-14 Angegebener Wert

Delivery condition

Ceramic tiles and slabs are manufactured in various formats,
thicknesses, colours and surface finishes depending on the area of
application and requirements. Argelith offers unglazed and tempered
porcelain stoneware tiles in particular, which are characterised by high
abrasion resistance, slip resistance and hygiene suitability. The
dimensional and surface characteristics comply with DIN EN ISO 10545-
2.

Raw materials/additives
Argelith ceramic tiles are made from a mixture of raw materials, typically
consisting of the following components:

e Clays: approx. 25-30%

* Feldspar: approx. 30-35%

e Kaolin: approx. 40%

« Natural magnesium silicate: approx. 2—3%

* Glazes/tempering: < 1%

The clays and kaolins used come from selective, near-surface deposits.
Glass-like tempering ensures the desired appearance and functionality.
Tempering is achieved by means of a melt layer of raw glazes or glass
frits.
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2 Materials used

Primary materials

Declarable substances

ROSENHEIM

Packaging

Packaging is made from recyclable materials, mostly corrugated
cardboard (cardboard according to EAK 15 01 01) and PE film (EAK 15
01 02). The packaging units are designed for optimal transport and
storage quantities. At Argelith, we strive to minimise packaging waste
without compromising product safety. Any packaging waste is returned
and reintroduced into the economic cycle.

Exceptional effects

Fire: Argelith tiles are classified as non-combustible (building material
class Al) in accordance with DIN EN 13501-1. In the event of fire, they
do not emit toxic gases or smoke.

Water: The products are frost-resistant, non-hygroscopic and show no
structural damage even after flooding. Once dry, they can be reused
without restriction.

Disposal

Non-reusable residues are classified as inert waste in accordance with
EAK 17 01 03 and can be disposed of in Class | landfills. Due to their
chemical inertness, the tiles do not pose a risk to groundwater or soil.
Energy recovery is not possible due to their mineral nature.

The primary materials used are specified in Section 6.2 Inventory
analysis (Inputs).

The product contains no substances from the REACH candidate list
(declaration dated 3 March 2025).

All relevant safety data sheets are available from Argelith Bodenkeramik
H. Bitter GmbH

3 Construction process stage

Processing
recommendations,
installation

Depending on the area of application, installation is carried out using the
thin-bed or medium-bed method with cementitious or synthetic resin-
based adhesives. Due to their high dimensional stability, Argelith tiles
can also be laid in continuous industrial use without any further
processing. Processing is low in dust and emissions. Cutting work is
preferably carried out using wet cutting technology. See www.argelith.de
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4 Use stage
Emissions to the No emissions to indoor air, water or soil are known.
environment
Reference service life (RSL) The RSL information was provided by the manufacturer. The RSL shall

be specified under defined reference in-use conditions and shall refer to
the declared technical and functional performance of the product within
the building. It shall be established in accordance with any specific rules
given in European product standards, or, if not available, in accordance
with a c-PCR. It shall also take into account ISO 15686-1, -2, -7 and -8.
Where European product standards or a c-PCR provide guidance on de-
riving the RSL, such guidance shall have priority.

If it is not possible to determine the service life as the RSL in accordance
with 1ISO 15686, the BBSR table “Nutzungsdauer von Bauteilen zur Le-
benszyklusanalyse nach BNB” (service life of building components for
life cycle assessment in accordance with the sustainable construction
evaluation system) can be used. For further information and explanations
refer to www.nachhaltigesbauen.de.

For this EPD the following applies:

For a “Cradle to gate with options” EPD with the modules C1-C4 and
module D (A1-A3 + C + D and one or more additional modules from A4
to B7), the reference service life (RSL) can only be stated if the reference
in-use conditions are specified.

According to the BBSR table an optional service life of 50 years is
specified for Ceramic tiles and slabs made of porcelain stoneware made
by Argelith Bodenkeramik H. Bitter GmbH.

The service life is dependent on the characteristics of the product and
the in-use conditions. The in-use conditions described in the EPD are
applicable, in particular the characteristics listed below:
e Qutdoor environment: Climatic influences may have a negative
impact on the service life
e Indoor environment: No factors (e.g. humidity, temperature)
known that may have a negative effect on the service life.

The service life applies solely to the characteristics specified in this EPD
or the corresponding references.

The RSL does not reflect the actual life span, which is usually determined
by the service life and the refurbishment of a building. It does not give
any information on the useful life, warranty referring to performance char-
acteristics or guarantees.
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5 End-of-life stage

Possible end-of-life stages The Ceramic tiles and slabs made of porcelain stoneware are shipped to
central collection points. There the products are generally shredded and
sorted into their original constituents. The end-of-life stage depends on
the site where the products are used and is therefore subject to the local
regulations. Observe the locally applicable regulatory requirements.

This EPD presents the modules for reuse in accordance with the market
situation.

Non-reusable residues are classified as inert waste in accordance with
EAK 17 01 03 and can be disposed of in Class | landfills. Due to their
chemical inertness, the tiles do not pose a risk to groundwater or soil.
Energy recovery is not possible due to their mineral nature.

Disposal routes The LCA includes the average disposal routes.

All life cycle scenarios are detailed in the Annex
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6 Life Cycle Assessment (LCA)

Environmental product declarations are based on life cycle assessments
(LCAs) which use material and energy flows for the calculation and
subsequent representation of environmental impacts.

Such a life cycle assessment was developed for Ceramic tiles and slabs
made of porcelain stoneware, serving as the basis. The LCA is in
conformity with the requirements set out in DIN EN 15804 and the
international standards DIN EN 1SO 14040, DIN EN ISO 14044 and EN
ISO 14025 as well as based on ISO 21930.

The LCA is representative of the products presented in the Declaration
and the specified reference period.

6.1 Definition of goal and scope

Goal The goal of the LCA is to demonstrate the environmental impacts of the
products. In accordance with DIN EN 15804, the environmental impacts
covered by this Environmental Product Declaration are presented for the
entire product life cycle in the form of basic information. Apart from these,
no other environmental impacts are specified.

Data quality, data availability The specific data comes exclusively from the 2023 financial year. It was

and geographical and time- recorded at the plant in Bad Essen and comes partly from business

related system boundaries records and partly from directly read measurements. Primary data for
energy, water and packaging costs, as well as for auxiliary materials and
waste/offcuts, was collected from the company's own data management
system. Secondary data from literature sources was used for waste
recycling (routes). At the time of the plausibility check on 24 September
2025, data for energy, water and packaging costs as well as for auxiliary
materials and waste/offcuts was available in full and was checked for
validity.

Generic data comes from the Professional Database and Building
Materials Database of the ‘LCA for Experts 10’ software. Both databases
were last updated in 2023. Older data also comes from this database and
is no more than three years old. No other generic data was used for the
calculation.

Generic data is selected as accurately as possible in terms of
geographical reference. If no country-specific data sets are available or
if the regional reference cannot be determined, European or globally
valid data sets are used.

Data gaps were either replaced by comparable data or conservative
assumptions, or truncated in accordance with the 1 % rule.

The software system for holistic accounting ‘LCA for Experts’ with
database version 2024.1 was used to model the life cycle. The LCA was
evaluated using the EF3.1 impact assessment method.

The data quality complies with the requirements of EN15941:2024-10.
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Scope / system boundaries The system boundaries refer to the procurement of raw materials and
purchased parts, the manufacture, use and reuse of ceramic tiles and
slabs made of porcelain stoneware.

Data from manufacturer-specific EPDs was used for the life cycle
assessment modelling of the pigments.

No additional data from upstream suppliers or other locations was taken
into account.

Cut-off criteria All data from the operational data collection was taken into account, i.e.
all input and output materials used, the thermal energy employed and the
electricity consumption.

However, the boundaries are limited to production-related data. Building
and plant components that are not relevant to product manufacturing
were excluded.

The transport route of raw materials, auxiliary materials and packaging
was taken into account.

Truck, more than 32 t gross weight / 24.7 t payload, Euro 6, freight,
85% utilisation

The transport of waste generated in A3 was not taken into account.

The criteria for not considering inputs and outputs according to DIN EN
15804 are complied with. Based on the data analysis, it can be assumed
that the neglected processes per life cycle stage do not exceed 1% of
the mass or primary energy. In total, 5% of the energy and mass input is
complied with for the neglected processes. Material and energy flows of
less than 1% were also taken into account for the calculation of the life
cycle assessment.

6.2 Inventory analysis

Goal All material and energy flows are described below. The processes
covered are presented as input and output parameters and refer to the
declared unit.

Life cycle stages The Annex shows the entire life cycle of Ceramic tiles and slabs made of
porcelain stoneware. The “Product stage” (Al - A3), “Construction
process stage” (Ab), “End-of-life stage” (C1 - C4) and the “Benefits and
loads beyond the system boundaries” (D) are considered.

Benefits The below benefits have been defined in accordance with DIN EN 15804:
« Benefits from recycling
« Benefits (thermal and electrical) from incineration

Allocation of co-products The manufacture does not give rise to allocations.
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Allocations for reuse,
recycling and recovery

Allocations beyond life cycle
boundaries

Secondary material

Inputs

If the products are reused/recycled and recovered during the product
stage (rejects) the components are shredded/broken if necessary and
then sorted into their single constituents. This is done by various process
plants.

The system boundaries were set following their disposal, reaching the
end-of-waste state.

The current market situation was taken into account when using recycled
materials in production. At the same time, recycling potential was
considered, reflecting the economic value of the product after processing
(recyclate).

Secondary materials that are used as inputs in the production process
are calculated without loads in Module Al. No credits are recorded in
Module D, but expenses are recorded in Modules C3 and C4 (worst-case
scenario).

The system boundary for recycled material was drawn at the point of
collection.

The use of secondary material by Argelith Bodenkeramik H. Bitter GmbH
was considered in module A3. Secondary material was not used.

The LCA includes the following production-relevant inputs per 1 t of
ceramic tiles and slabs made of porcelain stoneware:

Energy

The data set ‘DE: Thermal energy from natural gas (2020)’ was used for
gas as an input material. The data set ‘DE: Diesel mix at refinery Sphera
(2023)" was used for diesel. The data set ‘DE: Electricity grid mix (2020)’'
was used for the electricity mix.

Water

The individual steps in the manufacturing process result in water
consumption of 632 litres per 1 tonne.

The fresh water consumption reported in section 6.3 arises (among
other things) from the process chain for the preliminary products.

Raw material/pre-products
The chart below shows the share of raw materials/pre-products in %.
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Figure 1 : Percentage of individual materials per declared unit

1 |Kaolin 47.4
2 | Feldspar 29.0
3 |Clay 19.0
4 |Talc 1.7
5 | Liquidiser <1
6 | Additives (pigments) 1.4
7 | Aluminium oxide <1
8 | Glass frit <1
9 | Engobe <1
10 | Tempering <1
11 | Grinding balls <1
12 |Flint stones <1
13 | White hydrated lime <1

Table 2: Percentage of individual materials per declared unit

Ancillary materials and consumables
No ancillary materials and consumables are used.

Product packaging
The amounts used for product packaging are as follows:

1 |Cardboard 4,97
2 | PEfilm 1,02
3 | PP strapping bands 0,33

Table 3: Weight in kg of packaging per declared unit
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Biogenic carbon content

Only the biogenic carbon content of the associated packaging is specified,
as the total mass of substances containing biogenic carbon is less than
5% of the total mass of the product and associated packaging. In accord-
ance with EN 16449, packaging produces the following amounts of bio-
genic carbon:

1 | Associated packaging 4.97

Note: 1 kg C corresponds to 44/12 kg CO2 eq. of biogenic carbon
Table 4: Biogenic carbon content of packaging at gate

GWHP-b values resulting from the sequestration and release of biogenic
carbon were calculated specifically for each life cycle module and are
listed in Note: 1 kg C corresponds to 44/12 kg CO;-eqv. of biogenic car-
bon

Table 10. The overall results table presented in this document, issued by
"LCA for Experts", has not been changed.

Product 0 0 0 0 0

Packaging -18,22 | +18,22 0 0 0
Note: 1 kg C corresponds to 44/12 kg CO 2-eqv. of biogenic carbon

Table 5: Binding and release of biogenic CO2 emissions in kg CO2z-eqv. from
product and packaging per life cycle module

Outputs The LCA includes the following production-relevant outputs per 1 t of
ceramic tiles and slabs made of porcelain stoneware:

Waste
Secondary raw materials were included in the benefits.
See Section 0 Impact assessment.

Waste water
The manufacture does not produce any waste water
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6.3 Impact assessment

Goal The impact assessment covers both inputs and outputs. The impact
categories applied are named below:

Core indicators The models for impact assessment were applied as described in

DIN EN 15804+A2.
The impact categories presented in the EPD as core indicators are as
follows:

¢ Climate change — total (GWP-t)

¢ Climate change — fossil (GWP-f)

¢ Climate change — biogenic (GWP-b)

» Climate change - land use and land use change (GWP-I)

e Ozone depletion (ODP)

e Acidification (AP)

» Eutrophication aquatic freshwater (EP-fw)

» Eutrophication aquatic marine (EP-m)

» Eutrophication terrestrial (EP-t)

« Photochemical ozone creation (POCP)

» Depletion of abiotic resources - fossil fuels (ADPF)

» Depletion of abiotic resources - minerals and metals (ADPE)

* Water use (WDP)

GWP-f
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Use of resources The models for impact assessment were applied as described in
DIN EN 15804-A2.
The following parameters for the use of resources are shown in the EPD:
* Renewable primary energy as energy source (PERE)
* Renewable primary energy for material use (PERM)
» Total use of renewable primary energy (PERT)
* Non-renewable primary energy as energy resource (PENRE)
* Non-renewable primary energy for material use (PENRM)
e Total use of non-renewable primary energy (PENRT)
» Use of secondary materials (SM)
* Use of renewable secondary fuels (RSF)
* Use of non-renewable secondary fuels (NRSF)
* Net use of freshwater resources (FW)

PERM PERT PENRE
h >

Waste The waste generate during the production of 1 t of ceramic tiles and
slabs made of porcelain stoneware is evaluated and shown separately
for the fractions trade wastes, special wastes and radioactive wastes.
Since waste handling is modelled within the system boundaries, the
amounts shown refer to the deposited wastes. A portion of the waste
indicated is generated during the manufacture of the pre-products.

The models for impact assessment were applied as described in
DIN EN 15804-A2.
The waste categories and indicators for output material flows presented
in the EPD are as follows:

e Hazardous waste disposed (HWD)

* Non-hazardous waste disposed (NHWD)

* Radioactive waste disposed (RWD)

e Components for reuse (CRU)

» Materials for recycling (MFR)

e Materials for energy recovery (MER)

» Exported electrical energy (EEE)

* Exported thermal energy (EET)
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Additional environmental The models for impact assessment were applied as described in
impact indicators DIN EN 15804-A2.

The additional impact categories presented in the EPD are as follows:
» Particulate matter emissions (PM)
» lonising radiation, human health (IRP)
« Ecotoxicity — freshwater (ETP-fw)
¢ Human toxicity - cancer effect (HTP-c)
* Human toxicity - non-cancer effect (HTP-nc)
» Land use related impacts / soil quality (SQP)

ETP-fw SQP

| Yo o]
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GWP-t kg COeq. 5.82E+02 ND 1.13E+01 ND ND ND ND ND ND ND 6.33E-01 4.23 2.72 7.93E-01 -6.80
GWP-f kg CO-eq. 5.79E+02 ND 4.42 ND ND ND ND ND ND ND 6.38E-01 4.27 2.74 7.94E-01 -6.77
GWP-b kg CO; eq. 2.09 ND 6.87 ND ND ND ND ND ND ND -1.76E-02 | -1.23E-01 | -5.62E-02 | -5.45E-03 | 5.10E-04
GWP-| kg CO; eq. 0.81 ND 1.37E-04 ND ND ND ND ND ND ND 1.18E-02 | 8.00E-02 | 4.10E-02 | 4.76E-03 | -2.76E-02
ODP kg CFC-11 eq. 2.64E-07 ND 2.04E-12 ND ND ND ND ND ND ND 1.43E-13 | 9.71E-13 | 8.46E-12 | 2.16E-12 | -7.77E-11
AP mol H* eq. 6.26E-01 ND 2.90E-03 ND ND ND ND ND ND ND 3.05E-03 | 5.48E-03 | 1.32E-02 | 5.63E-03 | -1.35E-02
EP-fw kg P eq. 1.55E-03 ND 5.11E-07 ND ND ND ND ND ND ND 1.65E-06 | 1.12E-05 | 7.65E-06 | 1.81E-06 | -1.97E-05
EP-m kg N eq. 2.05E-01 ND 8.62E-04 ND ND ND ND ND ND ND 1.44E-03 | 1.98E-03 | 6.13E-03 | 1.45E-03 | -5.35E-03
EP-t mol N eq. 2.34 ND 1.34E-02 ND ND ND ND ND ND ND 1.60E-02 | 2.40E-02 | 6.79E-02 | 1.60E-02 | -5.85E-02
POCP kg NMVOC eq. 6.47E-01 ND 2.26E-03 ND ND ND ND ND ND ND 4.10E-03 | 5.20E-03 | 1.69E-02 | 4.44E-03 | -1.27E-02
ADPF*2 MJ 4.30E-04 ND 1.75E-08 ND ND ND ND ND ND ND 1.04E-07 | 7.06E-07 | 3.01E-06 | 5.15E-08 | -8.18E-07
ADPE*2 kg Sb eq. 9.07E+03 ND 2.93 ND ND ND ND ND ND ND 7.98 5.42E+01 | 4.93E+01 | 1.05E+01 | -9.83E+01
WDP*2 m3 world eq. deprived 18.8 ND 1.26 ND ND ND ND ND ND ND 4.32E-03 | 2.94E-02 | 4.57E-01 | 9.05E-02 | -1.26E-01
PERE MJ 1.73E+03 ND 8.05E+01 ND ND ND ND ND ND ND 8.66E-01 5.88 6.88 1.83 -3.93E+01
PERM MJ 7.95E+01 ND -7.95E+01 ND ND ND ND ND ND ND 0 0 0 0 0
PERT MJ 1.81E+03 ND 9.90E-01 ND ND ND ND ND ND ND 8.66E-01 5.88 6.88 1.83 -3.93E+01
PENRE MJ 9.07E+03 ND 3.06E+01 ND ND ND ND ND ND ND 7.98 5.42E+01 | 4.93E+01 | 1.05E+01 | -9.83E+01
PENRM MJ 2.77E+01 ND -2.77E+01 ND ND ND ND ND ND ND 0 0 0 0 0
PENRT MJ 9.097E+03 ND 2.93 ND ND ND ND ND ND ND 7.98 5.42E+01 | 4.93E+01 | 1.05E+01 | -9.83E+01
SM kg 0 ND 0 ND ND ND ND ND ND ND 0 0 0 0 0
RSF MJ 0 ND 0 ND ND ND ND ND ND ND 0 0 0 0 0
NRSF MJ 0 ND 0 ND ND ND ND ND ND ND 0 0 0 0 0
FW m3 1.68 ND 2.96E-02 ND ND ND ND ND ND ND 8.24E-04 | 5.59E-03 | 1.43E-02 | 2.77E-03 | -1.45E-02
HWD kg 3.99E-01 ND 2.29E-09 ND ND ND ND ND ND ND 3.40E-10 | 2.31E-09 | 1.04E-08 | 2.62E-09 | -8.70E-08
NHWD kg 4.32E+01 ND 1.66E-01 ND ND ND ND ND ND ND 1.32E-03 | 8.97E-03 | 1.47E-02 | 5.31E+01 | -1.98E+01
RWD kg 5.69E-01 ND 8.80E-05 ND ND ND ND ND ND ND 1.08E-05 | 7.32E-05 | 3.85E-04 | 1.08E-04 | -3.35E-03
CRU kg 0 ND 0 ND ND ND ND ND ND ND 0 0 0 0 0
MFR kg 0 ND 0 ND ND ND ND ND ND ND 0 0 0 0 2.47E-01
MER kg 0 ND 0 ND ND ND ND ND ND ND 0 0 0 0 0
EEE MJ 0 ND 1.67E+01 ND ND ND ND ND ND ND 0 0 0 0 0
EET MJ 0 ND 3.87E+01 ND ND ND ND ND ND ND 0 0 0 0 0
Key:

GWP-t — climate change - total GWP-f — climate change - fossil GWP-b — climate change - biogenic ~ GWP-I — climate change - land use and land use change = ODP — ozone depletion
AP - acidification EP-fw - eutrophication - aquatic freshwater EP-m - eutrophication - aquatic marine EP-t - eutrophication - terrestrial POCP - photochemical ozone formation =~ ADPF*2 -
depletion of abiotic resources — fossil fuels ADPE*? - depletion of abiotic resources — minerals and metals WDP*? —water use PERE - use of renewable primary energy PERM - use of
renewable primary energy resources used as raw materials PERT - total use of renewable primary energy PENRE - use of non-renewable primary energy PENRM - use of non-renewable
primary energy resources used as raw materials PENRT - total use of non-renewable primary energy SM - use of secondary materials RSF - use of renewable secondary fuels NRSF -
use of non-renewable secondary fuels FW - net use of freshwater HWD - hazardous waste disposed NHWD - non-hazardous waste disposed RWD - radioactive waste disposed CRU
- components for reuse  MFR - materials for recycling MER - materials for energy recovery  EEE - exported electrical energy  EET - exported thermal energy

ND — Not declared
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PM Disease incidence 7.09E-06 ND 1.67E-08 ND ND ND ND ND ND ND 3.61E-08 5.38E-08 2.60E-07 7.07E-08 -5.04E-07
IRP*! kBg U235 eq. 2.06E+01 ND 9.35E-03 ND ND ND ND ND ND ND 1.10E-03 7.46E-03 4.06E-02 1.23E-02 -3.57E-01
ETP-fw*? CTUe 1.47E+03 ND 1.13 ND ND ND ND ND ND ND 6.47 4.39E+01 3.81E+01 6.03 -2.95E+01
HTP-c*? CTUh 8.14E-08 ND 8.63E-11 ND ND ND ND ND ND ND 1.27E-10 8.63E-10 8.26E-10 1.42E-10 -1.24E-09
HTP-nc*2 CTUh 4.49E-06 ND 1.48E-09 ND ND ND ND ND ND ND 5.26E-09 3.56E-08 2.90E-08 5.50E-09 -4.25E-08
SQP*2 Dimensionless. 1.36E+03 ND 1.01 ND ND ND ND ND ND ND 5.33 3.62E+01 2.11E+01 2.98 -3.70E+01
Key:

PM — particulate matter emissions
human toxicity potential — non-cancer effect

ND — Not declared

IRP*! — ionising radiation — human health

SQP*2 — land use related impacts / soil quality

ETP-fw*2 - ecotoxicity — aquatic freshwater

HTP-c*2 - human toxicity potential — cancer effect

HTP-nc*2 -

Disclaimers

*1 This impact category deals mainly with the eventual impact of low-dose ionising radiation on human health of the nuclear fuel cycle. It does not consider effects due to possible nuclear accidents.
occupational exposure nor due to radioactive waste disposal in underground facilities. Potential ionising radiation from the soil. from radon and from some building materials is also not measured
by this indicator

*2 The results of this environmental impact indicator shall be used with care as the uncertainties on these results are high or as there is limited experience with the indicator
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6.4 Interpretation. LCA presentation and critical r  eview

Evaluation The declared product. ceramic tiles and slabs made of fine stoneware.
has environmental impacts that are significantly influenced by the raw
materials used and the thermal and electrical energy required. Clay. ka-
olin and feldspar have a relevant influence on the environmental impacts.
These substances contribute to environmental pollution. particularly in
the categories of acidification potential (AP). photochemical oxidation po-
tential (POCP) and eutrophication potential (EP). Additives such as pig-
ments and plasticisers also have an environmental impact. but to a lesser
extent. The impact of pigments is most significant in the area of ODP
(ozone depletion potential).

The manufacturing process (especially gas consumption) dominates the
environmental impacts of global warming potential (GWP). the acidifica-
tion potential of soil and water (AP) and resource consumption (ADPF.
PENRT. PERT).

Transport and packaging also contribute to the environmental balance.
although their impact is lower than that of energy production and the main
raw materials. Overall. it is clear that the environmental impact of indus-
trial tile production is primarily determined by the energy required during
the firing process.

The charts below show the distribution of the main environmental im-
pacts.

The values obtained from the LCA calculation are su itable for the
certification of buildings.

GuP [k CO2 onp a 0 froshwater 69 marine (kg P terrestrisd pocP anpel ADPfos  PERTrotal (M) PENRTtotal
Squl tetsl [(kgO:1 Aq)  [melWoRqll (kP Aa) N iq) [molNEq]]  [kgNwvOCEQ] ket Aav] ) 1)

Figure 2 : Percentage shares of the components raw materials. transport and
manufacturing (electricity & thermal energy from gas) in selected environmen-
tal impact indicators of life cycle modules A1-A3
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Report The LCA report underlying this EPD was developed according to the
requirements of DIN EN ISO 14040 and DIN EN ISO 14044 as well as
DIN EN 15804 and DIN EN ISO 14025. It is not addressed to third parties
for reasons of confidentiality. It is deposited with the ift Rosenheim. The
results and conclusions reported to the target group are complete.
correct. without bias and transparent. The results of the study are not
designed to be used for comparative statements intended for publication.

Critical review The critical review of the life cycle assessment was carried out by
independent ift auditor Dr.-Ing. Theresa Villinger. In addition. the report
was reviewed as part of the EPD audit by external auditor Prof. Dr.-Ing.
Eric Brehm.
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7 General information regarding the EPD

Comparability This EPD was prepared in accordance with DIN EN 15804 and is
therefore only comparable to those EPDs that also comply with the
requirements set out in DIN EN 15804.
Any comparison must refer to the building context and the same
boundary conditions of the various life cycle stages.
For comparing EPDs of construction products. the rules set out in
DIN EN 15804 (Clause 5.3) apply.

Communication The communications format of this EPD meets the requirements of
EN 15942:2012 and is therefore the basis for B2B communication. Only
the nomenclature has been changed according to DIN EN 15804.

Verification Verification of the Environmental Product Declaration is documented in
accordance with the ift "Richtlinie zur Erstellung von Typ |l
Umweltproduktdeklarationen” (Guidance on preparing Type il
Environmental Product Declarations) in accordance with the
requirements set out in DIN EN 1SO 14025.

The Declaration is based on the PCR documents “PCR Part A” PCR-A-
2.0:2025 and PCR Part B ,Bauprodukte aus gebranntem Ton“ PCR-PT-
1.3: 2025

The European standard EN 15804 serves as the core PCR 2
Independent external verification of the Declaration and statement
according to EN 1SO 14025:2010
Independent third party verifier: ®
Prof. Dr.-Ing. Eric Brehm
3 Product category rules
b) Optional for business-to-business communication
Mandatory for business-to-consumer communication
(see EN 1SO 14025:2010. 9.4)

Revisions of this document No.  Date Note: . Practitioner  Verifier

1 30.10.2025 External verification Brechleiter Brehm
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9 Annex
Description of life cycle scenarios for Ceramic til es and slabs made of porcelain stoneware
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* For the declared B modules. the calculation of the results is based on the specified RSL related to one year.
Table 6: Overview of applied life cycle stages

Calculation of the scenarios was based on a defined RSL (see Section 4).

The scenarios were based on information provided by the manufacturer.

Note: The standard scenarios selected are presented in bold type. They were also used for calculating
the indicators in the summary table.

v Included in the LCA

— Not included in the LCA
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A5 Construction/installation process

Small lifting trolley / lifting Small lifting platform/lifting trolley is required for the
platform installation of the products

A5

In case of deviating consumption during installation/assembly of the products which forms part of the site
management. they are covered at the construction works level.

Ancillary materials. consumables. use of energy and water. use of other resources. material losses. direct
emissions as well as waste materials during installation are negligible.

It is assumed that the packaging material is sent for waste treatment in the construction/installation module.
In line with the conservative approach. waste is exclusively thermally recycled or landfilled: plastic
film/protective covers. wood and cardboard in waste incineration plants. Credits from A5 are reported in
module D. Credits from waste incineration plants: electricity replaces electricity grid mix 1kV-60kV (RER);
thermal energy replaces thermal energy from natural gas (RER).

Transport to the recycling plants is not taken into account.

Since only one scenario is used. the results are shown in the relevant summary table.

C1 Deconstruction. demolition

100% deconstruction

el PRIl Demolition is carried out using excavators (100 kW. 0.172

kg diesel per 1000 kg of material)

Since only one scenario is used. the results are shown in the relevant summary table.

In case of deviating consumption. the removal of the products forms part of the site management and is
covered at the construction works level.

C2 Transport

Transport to collection point using 32 t truck (Eur 0 6).
diesel. 24 t payload. 50% capacity used. 50 km

C2 Transport

Since only one scenario is used. the results are shown in the relevant summary table.
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C3 Waste management

Percentage of materials recycled:
C3 Current market situation (1) * 94.7% construction waste processing
* 5.3% remainder sent to landfill

Electricity consumption of incineration plant 0.5 MJ/kg.

As the products are placed on the European market. the disposal scenario is based on average European
datasets.

The table below describes the disposal processes and their percentage by mass/weight. The calculation is
based on the above mentioned proportions in percent related to the declared unit of the product system.

Collection process. collected separately kg 0
Collection process. collected as mixed construction waste kg 1000
Recovery system. for reuse kg 0
Recovery system. for recycling kg 947
Recovery system. for energy recovery kg 0
Disposal kg 53

Since only one scenario is used. the results are shown in the summary table.

C4 Disposal

The non-recordable amounts and losses within the re -

C4 Disposal use/recycling chain (C1 and C3) are modelled as “di  s-
posed” (RER).

The consumption in scenario C4 results from physical pre-treatment. waste recycling and management of the
disposal site. The benefits obtained here from the substitution of primary material production are allocated to
module D. e.g. electricity and heat from waste incineration.

Since only one scenario is used. the results are shown in the summary table.
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D Benefits and loads from beyond the system boundar ies

Proportion used for material recycling:

2 g petemil Construction waste from C3 replaces 100% of 2/32 gr  avel

1 Value correction factor 70.2% according to metal specific data set. 60% according to standard data set for other materials.

The values in module “D” result from recycling of the packaging material in module A5 and from deconstruction
at the end of service life.

Since only one scenario is used. the results are shown in the summary table.
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