
Thanks to its antiviral, antibacterial and anti-polluting properties, 

the innovative ADVANCE® porcelain tile, suitable for floors and 

walls, ensures greater surface protection and guarantees healthier 

environment.

ADVANCE®: you will experience  better hygiene and safety in your home. 

*After 6 hours of light exposure, ADVANCE® is able to eliminate 100% of coronaviruses and just after 15 minutes 
it will eliminate 90% of them. After 8 hours of light exposure, it fights against different types of bacteria, from 
a minimum of 95% up to 100%. The results of the laboratory tests carried out on ADVANCE® are available on 
website www.advanceceramic.it

THE  TILES 
FIGHTING
CORONAVIRUS 
AND BACTERIA*
TO  ENJOY  THE  SPECIAL  MOMENTS  OF  YOUR  LIFE
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ADVANCE® porcelain floor and wall 
tiles can be used for residential and non-
residential solutions. They are made of 
eco-friendly and single-fired (over 1,200 
degrees) porcelain stoneware and of 40% 
recycled raw materials. 
Thanks to its antiviral, antibacterial and 
photocatalytic properties, the innovative 
ADVANCE® technology is able to improve 
protection in the environment around 
us, making it healthier and reducing 
significantly pollution.

BACTERIAL

POLLUTION

VIRALANTI

ANTI

ANTI
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Future, nature, science

our inspiration

ITALCER GROUP
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Our first source of inspiration is the FUTURE. We 
dream of a world in which the new generations can use 
increasingly sustainable materials that help the well-
being of the planet, reducing the possibility of microbial 
contamination and environmentally harmful chemical 
detergents.
We mainly use SnO

2
 (tin oxide) and TiO

2
 (titanium 

dioxide) that are biomimetic, i.e. obtained through 
processes that replicate those found in NATURE. 
Synthesis takes place during the single firing process 
via an innovative production technique stemming from 
a revolutionary research study in the field of materials 
SCIENCE.

ADVANCE® HAS BEEN 
CREATED THANKS  TO 
ITALCER’S CARE  
AND ATTENTION  
FOR THE ENVIRONMENT  
AND THE COMMUNITY.
A NEW PROJECT WHICH 
REPRESENTS OUR DESIRE 
TO FOCUS ON THE FUTURE 
THANKS TO AN INNOVATIVE 
SINGLE-FIRED PORCELAIN 
TILE, WITH ANTIVIRAL, 
ANTIBACTERIAL  
AND PHOTOCATALYTIC 
PROPERTIES, ABLE TO 
SAFEGUARD HEALTH  
AND REDUCE POLLUTION.

FUTURE,
NATURE,
SCIENCE
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ADVANCE® is an innovative technology,  
a hygienic and environment-friendly porcelain 
tile.
A new generation of porcelain stoneware, 
the result of a long-standing research project 
developed in our laboratories in collaboration 
with Professor Isidoro Lesci and supported by 
considerable investments.

ADVANCE® contributes towards eliminating 
viruses, bacteria and toxic micro-organisms 
and combats the  environmental pollution 
dangerous to health and the environment.

The intrinsic antiviral and antibacterial 
properties of the porcelain tile material 
decisively contribute to eliminating every form 
of virus and bacteria, as well as other micro-
organisms not only toxic for the environment 
but also for our health. 

An innovation that will make homes and 
public places safer and healthier, with hygiene 
guaranteed 24/7, drastically reducing the use of 
chemical agents or detergents.

®
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Our research programme started in 2018, with 
the aim of making antiviral, antibacterial 

and anti-polluting single fired porcelain 

surfaces.

With great enthusiasm and pride, today we 
can state that we have achieved extraordinary 
results: the innovative formulation of a bio-
compound fixed in a single firing at extremely 
high temperatures makes this porcelain 

surface hostile to the development of 

viruses and bacteria.

After an initial laboratory experimentation 
phase, we fine-tuned the industrial process on 
the Group’s production lines. 
The outcome has been tested by accredited 
laboratories to attest the actual specifications. 
The TCNA (Tile Council of North America) 
has respectively confirmed the ANTIVIRAL 

(ISO18061:2014(E) on coronavirus 229E) and 
ANTIBACTERIAL (ISO 27447:2019(E)) 
properties of the ADVANCE® technology.
Its ANTIPOLLUTION (UNI 11484) properties 
have been confirmed by the Department of 
Chemistry at Turin University.

The antibacterial properties of ADVANCE® 

have also been attested by the University 
of Ferrara, as well as University of Turin has 
attested its photocatalytic properties. 

Standards ISO 18061:2014(E) and ISO 
27447:2019 (E) outline the methods that tests 
for determining the antiviral and antibacterial 
activity of photocatalytic materials must 
comply with. Whereas standard UNI 11484 
describes the method for determining the 
capacity to reduce nitric oxide NO gas thanks 
to photocatalysis.

RESEARCH AND INNOVATION
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ELIMINATES VIRUSES, FIGHTS BACTERIA*

The special composition of this stoneware 
means that viruses and bacteria are destroyed 
if they come into contact with the tile surface.

ADVANCE® can be used to tile floors and walls 
and it features antimicrobial and photocatalytic 
properties achieved after a single firing.
These specifications, that qualify this stoneware 
as the latest generation of porcelain tile, are 
incorporated during the initial creation phase 
(a single firing at over 1200°C), thus becoming 
intrinsic properties of the product, providing 
protection against viruses and bacteria for the 
entire lifetime of the tile, without alterations 
caused by time or external agents. Because it 
doesn’t consist in a topper on the surface of the 
porcelain tile, but it is an integral part of it, this 
property will continue to last through time.

The antiviral and antibacterial properties 
are enhanced by any solar and artificial light 
conditions, but as shown by tests made by 
laboratories of primary importance, these 
properties remain active even in dark conditions.

*Under the conditions specified in the table and the test results below.
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Exposure time

8 hours 
From minimum  95%

To maximum 100% 

From minimum 93,4% 

To maximum 97,2%

Reduction under UV exposure Reduction under dark conditions

Exposure time

1 hour

30 minutes

15 minutes

6 hours

8 hours 

90%

90%

100%

90%

90%

-

93%

99%

Reduction under UV exposure Reduction under dark conditions

ISO 18061:2014(E)  - Coronavirus 229E 

TEST TCNA (TILE COUNCIL OF NORTH AMERICA)

ISO 27447:2019(E)  - Escherichiacoli ATCC 8739 

Stafilococco Aureo ATCC 6538

TEST OF LABORATORY CFR-UNIFE AND TCNA

90%

100%

PROPERTIES

ELIMINATES  VIRUSES

FIGHTS BACTERIA
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The anti-pollution properties of ADVANCE® 
stoneware also improve the quality of the air 
we breathe.
Industrial production, the use of air conditioning 
systems and vehicles emit pollutants into the 
atmosphere. 
ADVANCE® used outdoors on the façades 
of buildings and apartment blocks, reduces 

NO
x
 (nitrogen oxide) molecules by 20.7% 

(as attested by the University of Turin) in just 
three hours, considerably improving air quality 
thanks to the photocatalytic action activated 
by natural light.

Each outdoor solution designed using 
ADVANCE® contributes towards improving 

the environment around us. 

The technology is not only safe for our health, 
but it is also a sustainable choice that takes 
care of the environment thanks to the single 
firing at a very high temperature, and because 
no further treatments are required and it has no 
further impact on the environment.

Converts volatile pollutants

into harmless substances.

UNI 11484 

-20,7% di NO
x

AS ATTESTED BY THE UNIVERSITY OF TURIN -
DEPARTMENT OF CHEMISTRY

PROPRIETÁ

REDUCES ATMOSPHERIC POLLUTION
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Reduces the need to use chemical detergents.

Dirt disintegrates on the surface of ADVANCE® 

tiles, floors and walls can be kept clean by just 
washing with a neutral soap and water. For 
outdoor floors, the flow of rainwater is enough 
to guarantee cleanliness. 

Furthermore, as for NO
x
 molecules, the 

molecules that cause bad odours decompose 
as soon as they come into contact with the 
surface, thus mitigating any malodorous effect. 

Reduces bad odours by converting the organic molecules.

PROPERTIES

MITIGATES BAD ODOURS

COMBATS DIRT
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With ADVANCE®, Italcer Group aims to 
contribute towards improving health and 
safety in public and private environments, 
thanks to this innovative  porcelain tile, which 
can be applied to any type of surface in homes, 
healthcare environments, schools, airports and 
communal indoor and outdoor spaces.

With its intrinsic properties, ADVANCE® 
not only makes environments aesthetically 
beautiful but also healthy and sanitised for the 
health and well-being of everyone.

Shopping Centers

Gyms

Restaurants

Healthcare Environments Schools

Cafè

Airports

SPA

MODE OF USE - SAFETY AND HYGIENE
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Our products

®
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NORWAY

Beauty and 
prestige in  
a nordic style.

50

BAVARIA 

STONE

The natural  
beauty of  
a fossil stone

22

DECO

The culture 
of decorating 
with tiles

HORIZON

Unique, 
essential 
surfaces.

30 40
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The natural 
beauty of  
a fossil stone

BAVARIA STONE
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The eternal 
beauty  
of warmth  
of the stone
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BAVARIA STONE  ADVANCE® | GALLERY
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FLOOR
BAVARIA STONE 60x60 . 24”x24”
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FLOOR & WALL
BAVARIA STONE 30x60 . 12"x24" RET

BAVARIA STONE ADVANCE® | GALLERY

This ceramic stone 
reaches its
utmost expression 
in the 60x120 size.
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HIGHLY RESISTANT GLAZED PORCELAIN STONEWARE - App. G - STANDARDS BIa GL

BAVARIA STONE

SIZES

BAVARIA STONE ADVANCE® | ITEMS

Suggested grouts
MAPEI KERAPOXY CQ*

111 - Silver grey

MONOCALIBER60x120 60x60 30x60 30x30
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HIGHLY RESISTANT GLAZED PORCELAIN STONEWARE - App. G - STANDARDS BIa GL

TECHNICAL DATA

BAVARIA STONE ADVANCE® | ITEMS

60x120

24"x48"

RET

10 mm

60x60

24"x24"

RET

10 mm

30x60

12"x24"

RET

10 mm

30x30

12"x12"

RET

10 mm

BAVARIA STONE 093VA45 0936V45 0933V45 093V345

pcs/box 2 3 7 13

mq/box 1,44 1,08 1,26 1,20

kg/box 32,00 23,28 28,40 21,60

box/pal 32 40 36 42

mq/pal 46,08 43,20 45,36 50,40

kg/pal 984 951 1037 922

R10 R10 R10 R10

6x120

2"x48"

RET

10 mm

BAVARIA STONE 093BV45 • •

pcs/box 8 2 2

mq/box - - -

kg/box 21,30 - -

box/pal - - -

mq/pal - - -

kg/pal - - -

33x120

13"x48"

RET

10 mm

33x120 

13"x48"

RET

10 mm
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DECO

The culture 
of decorating 
with tiles
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A voyage 
among 
patterns  
and geometries
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DECO ADVANCE® | GALLERY
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Graphic patterns 
from distant 

countries 
create  timeless 

suggestions, 
covering trendy 

spaces full of life 
and colour.

FLOOR
ETNIC C B&W 

20x20 . 8”x8”
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FLOOR
ORIGINAL C TAUPE 20x20 . 8”x8”

ORIGINAL C GREY 20x20 . 8”x8”

DECO ADVANCE® | GALLERY
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FLOOR
ORIGINAL B B&W 20x20 . 8”x8”

DECO ADVANCE® | GALLERY
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ORIGINAL C GREY 

ORIGINAL B B&W ORIGINAL C TAUPE

ETNIC C B&W

ORIGINAL B LIGHT BLUE

NORDIC A

HIGHLY RESISTANT PORCELAIN COLORED FULL BODY STONEWARE 
App. G - STANDARDS BIa GL

DECO ADVANCE® | ITEMS

SIZES

20x20

Suggested grouts
MAPEI KERAPOXY CQ*

100 - White

Suggested grouts
MAPEI KERAPOXY CQ*

100 - White

Suggested grouts
MAPEI KERAPOXY CQ*

100 - White

Suggested grouts
MAPEI KERAPOXY CQ*

100 - White

Suggested grouts
MAPEI KERAPOXY CQ*

100 - White

Suggested grouts
MAPEI KERAPOXY CQ*

100 - White
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HIGHLY RESISTANT PORCELAIN COLORED FULL BODY STONEWARE 
App. G - STANDARDS BIa GL

BIANCO

DECO ADVANCE® | ITEMS

TECHNICAL DATA

20x20

8"x8"

RET

10 mm

WHITE 0892V00

ORIGINAL B B&W 089V3B1

ORIGINAL B LIGHT BLUE 089V3B2

ORIGINAL C GREY 089V3C1

ORIGINAL C TAUPE 089V3C4

NORDIC A 089V4A1

ETNIC C B&W 089V1C1

pcs/box 30

mq/box 1,20

kg/box 23,75

box/pal 60

mq/pal 72,00

kg/pal 1445

R10

Suggested grouts
MAPEI KERAPOXY CQ*

100 - White

PEI
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Unique, 
essential 
surfaces.

HORIZON
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Handcrafted, 
modern and 
creative.
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The resin effect is 
definitely a highly 
versatile one, perfect 
not only for modern 
designs but for 
spaces in a soft, 
warm, refined style.

WALL
POLVERE 60x120 24”x48”
FLOOR
CALCE 60x120 24”x48”

HORIZON ADVANCE® | GALLERY
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HORIZON ADVANCE® | GALLERY
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A range of brushed 
cement effects in 

contemporary colours, 
perfect for creating a 
minimal atmosphere 

to underline simple 
design and pure lines.

FLOOR
POLVERE 60x120 24”x48”
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FLOOR
CAVA 100x100 39”x39”

HORIZON ADVANCE® | GALLERY
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HIGHLY RESISTANT GLAZED PORCELAIN STONEWARE - App. G - STANDARDS BIa GL

POLVERE

SIZES

CALCECAVA

HORIZON ADVANCE® | ITEMS

Suggested grouts
MAPEI KERAPOXY CQ*

111 - Grigio argento

Suggested grouts
MAPEI KERAPOXY CQ*

113 - Grigio cemento

Suggested grouts
MAPEI KERAPOXY CQ*

111 - Grigio argento

60x120100x100 60x60 30x60
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HIGHLY RESISTANT GLAZED PORCELAIN STONEWARE - App. G - STANDARDS BIa GLHORIZON ADVANCE® | ITEMS

TECHNICAL DATA

60x120

24"x48"

RET

10 mm

100x100

39"x39"

RET

8,5 mm

60x60

24"x24"

RET

10 mm

30x60

12"x24"

RET

10 mm

POLVERE R911V00 091VA00 0916V00 0913V00

CAVA R911V70 091VA70 0916V70 0913V70

CALCE R911V40 091VA40 0916V40 0913V40

pcs/box 2 2 3 7

mq/box 2,0 1,44 1,08 1,26

kg/box 39 32,00 24,00 24,50

box/pal 24 32 40 36

mq/pal 48,00 46,08 43,20 46,08

kg/pal 932 984 985 902

R10 R10 R10 R10

PEI

6,5x100

2"x39"

RET

10 mm

6x120

2"x48"

RET

10 mm

33x120

13"x48"

RET

10 mm

33x120 

13"x48"

RET

10 mm

POLVERE 091VS00 091BV00 • •

CAVA 091VS70 091BV70 • •

CALCE 091VS40 091BV40 • •

pcs/box 8 8 2 2

mq/box - - - -

kg/box 21,30 21,30 - -

box/pal - - - -

mq/pal - - - -

kg/pal - - - -
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Beauty and 
prestige in  
a nordic style.

NORWAY
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Six luminous 
shades express 
the warm, 
contemporary 
elegance of wood 
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NORWAY ADVANCE | GALLERYNORWAY ADVANCE® | GALLERY

WALL
GREIGE

24x150 . 9”x59”

FLOOR
WHITE

24x150 . 9”x59”
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FLOOR
GREY

24x150 . 9”x59”
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NORWAY ADVANCE | GALLERY

The welcoming 
beauty of these 
24x150cm strip tiles.

NORWAY ADVANCE | GALLERYNORWAY ADVANCE® | GALLERY
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FLOOR
SILK

24x150 . 9”x59”
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HIGHLY RESISTANT GLAZED PORCELAIN STONEWARE - App. G - STANDARDS BIa GL

SILK CHERRYGOLD

GREIGE GREY

NORWAY ADVANCE® | ITEMS

Suggested grouts
MAPEI KERAPOXY CQ*

111 - Silver grey

Suggested grouts
MAPEI KERAPOXY CQ*

113 - Concrete grey

Suggested grouts
MAPEI KERAPOXY CQ*

132 - Beige 2000

Suggested grouts
MAPEI KERAPOXY CQ*

113 - Concrete grey

Suggested grouts
MAPEI KERAPOXY CQ*

147 - Cappuccino

Suggested grouts
MAPEI KERAPOXY CQ*

111 -  Silver grey

WHITE

SIZES

24x150
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HIGHLY RESISTANT GLAZED PORCELAIN STONEWARE - App. G - STANDARDS BIa GLNORWAY ADVANCE® | ITEMS

TECHNICAL DATA

FLOOR
GOLD

24x150 . 9”x59”

24x150

9"x59"

-

8,5 mm

7x150

2"x59"

-

8,5 mm

SILK 00A8V45

GOLD 00A8V40

CHERRY 00A8V25

GREIGE 00A8V60

GREY 00A8V65

WHITE 00A8V00

SILK 00ABV45 • •

GOLD 00ABV40 • •

CHERRY 00ABV25 • •

GREIGE 00ABV60 • •

GREY 00ABV65 • •

WHITE 00ABV00 • •

pcs/box 3

mq/box 1,08

kg/box 20,75

box/pal 36

mq/pal 38,88

kg/pal 740

pcs/box 8 3 3

mq/box - 1,08 1,08

kg/box - 20,75 20,75

box/pal - 36 36

mq/pal - 38,88 38,88

kg/pal - 740 740

R10

33x120,5

13"x48"

-

8,5 mm

33x120,5 

13"x48"

-

8,5 mm
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Test reports

®
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TCNA TEST REPORT NUMBER:  TCNA-0002-21           PAGE: 1 OF 4 

 

TEST REQUESTED BY:   Italcer 

      Attn: Elena Vandelli 

      Via Emilia Ovest 53/a 

      Rubiera, 42048 

      ITALY  

 

TEST SUBJECT MATERIAL: Identified by client as: “Product name:   

 Gold - Royal Stone collection - Italcer Group”  

TEST DATE:     10/21/2020 - 1/8/2021 

 

TEST PROCEDURE:  

ISO 18061:2014(E): Fine Ceramics (Advanced Ceramics, Advanced Technical Ceramics) —

Determination of antiviral activity of semiconducting photocatalytic materials.  

Test method was modified to test with Human Coronavirus 229E. 

 
TEST VIRUSES AND CELL LINES:  

Virus Cell line 

Human Coronavirus 229E ATCC VR-740 MRC-5 ATCC CCL-171 

 

ASTM Guidance on SARS-CoV-2 Surrogate Selection: 

Surrogates of SARS-CoV-2 used in this testing are Human Coronavirus 229E and OC43.  

Surrogates were selected based on guidance provided by ASTM E35 Committee for Pesticides,  

Antimicrobials, and Alternative Control Agents. Further information on surrogate selection  

guidance provided by ASTM can be found here –  

https://www.astm.org/COMMIT/GuidanceCOVID19SurrogateSel_April242020press.pdf  

 
TEST CONDITIONS:  

Test sample size:  50 mm x 50 mm 

Volume of test suspension applied on  

test sample:  0.15 mL

Infectivity titer of virus:  106 TCID50/mL 

Exposure conditions: UV irradiation and Dark conditions 

Exposure time: 30 minutes to 8 hours 

Environmental conditions for UV exposure:  Temperature at 25℃ ± 1 

                                                                    RH ≥ 90% 

UV exposure intensity:  0.25 mW/cm2 

UV lamp:  Interlight F40 T10/BLB 130V 40W  

UV light radiometer:  Mannix UV340 

 

 

ISO 18061:2014(E) - Coronavirus - TCNA
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  TCNA TEST REPORT NUMBER:  TCNA-0002-21           PAGE: 2 OF 4 

Test Results: Results of UV irradiation test performed on “Gold - Royal Stone collection - Italcer Group”  

 

 ISO 18061 using Human Coronavirus 229E on Gold - Royal Stone collection - Italcer Group 

Sample Infectivity Titer Exposure 

Conditions 

Exposure Time Reduction under 

UV exposure on 

non-treated* 

Reduction under UV 

exposure on Gold - 

Royal Stone collection 

- Italcer Group * 

“Gold - Royal 

Stone collection 

- Italcer Group” 
106 TCID50/mL 

UV Irradiation at 

0.25 mW/cm2 

15 minutes No reduction 90% 

30 minutes No reduction 90% 

1 hour No reduction 90% 

2 hours No reduction 90% 

3 hours No reduction 90% 

4 hours No reduction 96% 

6 hours No reduction 100% 

8 hours No reduction 100% 

* Reduction calculated as percentage per the initial infectivity titer inoculated on the surface of the tile sample 

 

ISO 18061:2014(E) - Coronavirus 229E - TCNA
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TCNA TEST REPORT NUMBER:  TCNA-0002-21           PAGE: 3 OF 4 

 

Test Results: Results of Dark condition test performed on “Gold - Royal Stone collection - Italcer Group” 

 

 ISO 18061 using Human Coronavirus 229E on Gold - Royal Stone collection - Italcer Group 

Sample Infectivity Titer Exposure 

Conditions 

Exposure Time Reduction under 

Dark conditions on 

non-treated* 

Reduction under Dark 

conditions on Gold - 

Royal Stone collection 

- Italcer Group * 

   15 minutes No reduction No reduction 

“Gold - Royal 

Stone collection 

- Italcer Group” 
106 TCID50/mL 

Dark  

(no UV light) 

30 minutes No reduction 90% 

1 hour No reduction 90% 

2 hours No reduction 90% 

3 hours No reduction 90% 

4 hours No reduction 90% 

6 hours No reduction 93% 

8 hours No reduction 99% 

* Reduction calculated as percentage per the initial infectivity titer inoculated on the surface of the tile sample 
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TCNA TEST REPORT NUMBER:  TCNA-0002-21           PAGE: 4 OF 4 
DISCLAIMER AND LIMITATION OF LIABILITY

  

This report is provided for the sole use of the client and no one else.  It is intended for professional use by a 

knowledgeable professional. If published by the client, it must be published in full, including this disclaimer and 

limitation of liability.   

 

This report is not an endorsement, recommendation, approval, certification, or criticism by TCNA of any particular 

product or its application.  TCNA recommends that anyone considering the use or installation of a particular product 

consult with the manufacturer or an industry professional for advice specific to the person’s needs and consider any 

applicable laws, statutes, codes, or regulations relevant to the particular product. TCNA does not know all the different 

manners and applications in which a client’s particular product might be used, and, therefore, it disclaims any and all 

duty to provide warnings or to further investigate the suitability of the use of a particular product in a particular 

situation. 

 

Unless otherwise expressly stated, TCNA tested the specific test subject material provided by the client and identified in the 

lab report, as indicated by the client.  TCNA does not independently verify the information provided by the client, and it 

makes no representation that similar results would be achieved with other, untested materials, even if such other materials 

purportedly have the same product name, are purportedly of the same or similar type of tile or product made by the client, or 

are purportedly from the same batch of tile or product.  Nor does TCNA state that the date in this report is representative of 

production occurring at the same time or at any other time. Only the manufacturer may make that claim, based on sampling 

and quality control parameters beyond the knowledge and control of TCNA. TCNA does not provide any supervision, 

review, management, or quality control of any manufacturer’s production. 

 

TCNA makes no representation that the client’s products are uniform or identical to the test subject material, that the test 

subject material is suitable for any particular use, application, or installation, or that it will exhibit the same properties when 

installed or used in a particular manner.  The data provided in this report results from standardized laboratory testing 

performed under laboratory conditions. As such it does not represent all conditions under which the products may be used or 

subjected.  For testing on actual materials being used or considered for a job site, contact TCNA for sampling provisions and 

possible testing.  

 

This report is intended solely to provide the results of the test procedure stated above as performed on the test subject 

material provided by the client, and may not be relied on for any other purpose.  TCNA MAKES NO OTHER 

REPRESENTATIONS OR WARRANTIES OF ANY KIND, WHETHER EXPRESS OR IMPLIED. ALL IMPLIED 

WARRANTIES, INCLUDING, WITHOUT LIMITATION, IMPLIED WARRANTIES OF MERCHANTABILITY, OR 

FITNESS FOR A PARTICULAR PURPOSE, ARE HEREBY EXPRESSLY DISCLAIMED.  IN THE EVENT OF A 

DISPUTE CONCERNING THIS REPORT, THE EXCLUSIVE REMEDY FOR CLIENT SHALL BE FOR TCNA TO 

REPEAT THE TEST REQUESTED, BUT IN NO EVENT SHALL TCNA BE LIABLE FOR AN AMOUNT GREATER 

THAN THE AMOUNT IT RECEIVED FROM CLIENT FOR THE TEST.  UNDER NO CIRCUMSTANCES WILL TCNA 

BE LIABLE TO CLIENT FOR ANY OTHER DAMAGES (NOR SHALL IT BE LIABLE TO ANY OTHER PERSON OR 

BUSINESS ENTITY FOR ANY DAMAGES), INCLUDING WITHOUT LIMITATION ANY AND ALL DIRECT, 

INDIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES, RESULTING, IN WHOLE 

OR IN PART, FROM ANY USE OF, REFERENCE TO, OR RELIANCE UPON THE REPORT, EVEN IF ADVISED OF 

THE POSSIBILITY OF SUCH DAMAGES. TCNA DISCLAIMS ALL LIABILITY TO ANY THIRD PARTY 

CONCERNING THIS REPORT.  THE FOREGOING LIMITATION OF LIABILITY IS A FUNDAMENTAL ELEMENT 

OF TCNA’S AGREEMENT TO CONDUCT AND PROVIDE THE REPORT. 
 

 
                                                                                  1/13/2021

      ______________________        ___________________   

                               Dr. Jyothi Rangineni                

Research Scientist  

ISO 18061:2014(E) - Coronavirus 229E - TCNA
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TCNA TEST REPORT NUMBER:  TCNA-0492-20           PAGE: 1 OF 3 

 

TEST REQUESTED BY:   Italcer 

      Attn: Elena Vandelli 

      Via Emilia Ovest 53/a 

      Rubiera, 42048 

      ITALY  

 

TEST SUBJECT MATERIAL: Identified by client as: “B, B3”  

TEST DATE:     8/27/2020 - 9/30/2020 

 

TEST PROCEDURE:  

ISO 27447:2019(E): Test method for antibacterial activity of semiconducting photocatalytic  

materials – E. coli and S. aureus.

 
TEST CONDITIONS:  

Test sample size:  50 mm x 50 mm 

Test bacteria: E. coli ATCC 8739 

          S. aureus ATCC 6538P 

Volume of test suspension applied on  

test sample:  0.15 mL

UV exposure intensity:  0.25 mW/cm2 and 1 mW/cm2 

UV exposure time: 8 hours 

Environmental conditions for UV exposure:  Temperature at 25℃ ± 1 

                                                                    RH ≥ 90% 

UV lamp:  Interlight F40 T10/BLB 130V 40W  

UV light radiometer:  Mannix UV340 

 

 

ISO 27447:2019 (E)  - Test method for antibacterial activity of semiconducting photocatalytic
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TCNA TEST REPORT NUMBER:  TCNA-0492-20           PAGE: 2 OF 3 

Test Results: Results of testing performed on sample “B” UV irradiation 

Sample Bacteria Inoculum 
cfu/ml 

Test number Percentage 

Reduction UV  

0.25 mW/cm2* 

Percentage 

Reduction UV  
1 mW/cm2* 

Percentage 

Reduction Dark* 

 

“B”

E. coli 106  Test 1 96.4% 100% 93.4% 

  Test 2 95.0% 100% 95.7% 

  Test 3 95.9% 100% 95.9% 

S. aureus 106  Test 1 100% 100% 96.7% 

  Test 2 99.9% 100% 95.5% 

  Test 3 100% 100% 97.2% 

 * Reduction in bacteria calculated per the initial number of bacteria inoculated on the surface of the bacteria 
 

Test Results: Results of testing performed on sample “B3” UV irradiation 

Sample Bacteria Inoculum 
cfu/ml 

Test number Percentage 

Reduction UV  

0.25 mW/cm2* 

Percentage 

Reduction UV  
1 mW/cm2* 

Percentage 

Reduction Dark* 

 

“B3”
E. coli 106  Test 1 90.8% 100% 92.8.4% 

S. aureus 106  Test 1 99.1% 100% 94.9% 

* Reduction in bacteria calculated per the initial number of bacteria inoculated on the surface of the bacteria 

ISO 27447:2019 (E)  - Test method for antibacterial activity of semiconducting photocatalytic
materials – E. coli and S. aureus - TCNA
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TCNA TEST REPORT NUMBER:  TCNA-0492-20           PAGE: 3 OF 3 
DISCLAIMER AND LIMITATION OF LIABILITY

  

This report is provided for the sole use of the client and no one else.  It is intended for professional use by a 

knowledgeable professional. If published by the client, it must be published in full, including this disclaimer and 

limitation of liability.   

 

This report is not an endorsement, recommendation, approval, certification, or criticism by TCNA of any particular 

product or its application.  TCNA recommends that anyone considering the use or installation of a particular product 

consult with the manufacturer or an industry professional for advice specific to the person’s needs and consider any 

applicable laws, statutes, codes, or regulations relevant to the particular product. TCNA does not know all the different 

manners and applications in which a client’s particular product might be used, and, therefore, it disclaims any and all 

duty to provide warnings or to further investigate the suitability of the use of a particular product in a particular 

situation. 

 

Unless otherwise expressly stated, TCNA tested the specific test subject material provided by the client and identified in the 

lab report, as indicated by the client.  TCNA does not independently verify the information provided by the client, and it 

makes no representation that similar results would be achieved with other, untested materials, even if such other materials 

purportedly have the same product name, are purportedly of the same or similar type of tile or product made by the client, or 

are purportedly from the same batch of tile or product.  Nor does TCNA state that the date in this report is representative of 

production occurring at the same time or at any other time. Only the manufacturer may make that claim, based on sampling 

and quality control parameters beyond the knowledge and control of TCNA. TCNA does not provide any supervision, 

review, management, or quality control of any manufacturer’s production. 

 

TCNA makes no representation that the client’s products are uniform or identical to the test subject material, that the test 

subject material is suitable for any particular use, application, or installation, or that it will exhibit the same properties when 

installed or used in a particular manner.  The data provided in this report results from standardized laboratory testing 

performed under laboratory conditions. As such it does not represent all conditions under which the products may be used or 

subjected.  For testing on actual materials being used or considered for a job site, contact TCNA for sampling provisions and 

possible testing.  

 

This report is intended solely to provide the results of the test procedure stated above as performed on the test subject 

material provided by the client, and may not be relied on for any other purpose.  TCNA MAKES NO OTHER 

REPRESENTATIONS OR WARRANTIES OF ANY KIND, WHETHER EXPRESS OR IMPLIED. ALL IMPLIED 

WARRANTIES, INCLUDING, WITHOUT LIMITATION, IMPLIED WARRANTIES OF MERCHANTABILITY, OR 

FITNESS FOR A PARTICULAR PURPOSE, ARE HEREBY EXPRESSLY DISCLAIMED.  IN THE EVENT OF A 

DISPUTE CONCERNING THIS REPORT, THE EXCLUSIVE REMEDY FOR CLIENT SHALL BE FOR TCNA TO 

REPEAT THE TEST REQUESTED, BUT IN NO EVENT SHALL TCNA BE LIABLE FOR AN AMOUNT GREATER 

THAN THE AMOUNT IT RECEIVED FROM CLIENT FOR THE TEST.  UNDER NO CIRCUMSTANCES WILL TCNA 

BE LIABLE TO CLIENT FOR ANY OTHER DAMAGES (NOR SHALL IT BE LIABLE TO ANY OTHER PERSON OR 

BUSINESS ENTITY FOR ANY DAMAGES), INCLUDING WITHOUT LIMITATION ANY AND ALL DIRECT, 

INDIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES, RESULTING, IN WHOLE 

OR IN PART, FROM ANY USE OF, REFERENCE TO, OR RELIANCE UPON THE REPORT, EVEN IF ADVISED OF 

THE POSSIBILITY OF SUCH DAMAGES. TCNA DISCLAIMS ALL LIABILITY TO ANY THIRD PARTY 

CONCERNING THIS REPORT.  THE FOREGOING LIMITATION OF LIABILITY IS A FUNDAMENTAL ELEMENT 

OF TCNA’S AGREEMENT TO CONDUCT AND PROVIDE THE REPORT. 
 

 
                                                                                  10/15/2020

      ______________________        ___________________   

                               Dr. Jyothi Rangineni                

Research Scientist  
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Rapporto di Prova / Test report N. 002/Cfr AV2020 

Data/ Date: 10/09/2020 
Revisione 1 / Updated 1: 30/11/2020 
Revisione 2 / Updated 2: 30/11/2020 
 

ISO 27447:2019 (E)  
Measurement of antibacterial activity on plastics and other non-porous surfaces  

 

 
Committente / Customer:  GRUPPO ITALCER  Via Emilia Ovest 53/A 42048 Rubiera (Reggio Emilia) 

 
Campione/ Sample:  Serie Advance, linea Royal Stone – Gold. /  
                                  Advance series, Royal Stone - Gold line. 
 

Introduzione / Introduction 

 

ISO 27447:2019. Fine ceramics (advanced ceramics, advanced technical ceramics) – Test 

method for antibacterial activity of semiconducting photocatalytic materials. 

La norma specifica un metodo di prova è generalmente applicabile ai materiali fotocatalitici e a prodotti con 

effetto antibatterico. La tipologia di materiali può essere di diversa caratteristica, ad esempio materiali 

utilizzati nei materiali da costruzione, quali ceramici fotocatalitici o semiconduttori in lamiera piana, cartone, a 

forma di lastra o tessuti che sono le forme di base dei materiali per varie applicazioni. 

 

The standard specifies a test method is generally applicable to photocatalytic materials and products with an 

antibacterial effect. The type of materials can be of different characteristics, for example materials used in 

building materials, such as photocatalytic ceramics or semiconductors in flat sheet, cardboard, sheet shape 

or fabrics which are the basic shapes of materials for various applications. 

 

Sommario: / Abstract: 

 

Questa norma internazionale specifica un metodo di prova per la determinazione dell'attività 

antibatterica di materiali che contengono un fotocatalizzatore o hanno pellicole fotocatalitiche sulla 

superficie, misurando il conteggio dei batteri sotto l'irradiazione della luce ultravioletta. 

 

This International Standard specifies a test method for the determination of the antibacterial activity of 

materials that contain a photocatalyst or have photocatalytic films on the surface, by measuring the 

enumeration of bacteria under irradiation of ultraviolet light.  

 

 

Iso 27447:2019 (E) - Antibacterial Activity - Università di Ferrara
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Termini e Definizioni / Terms and Definitions 

 
Fotocatalizzatore 

sostanza che svolge molte funzioni basate su reazioni di ossidazione e riduzione sotto irradiazione 

ultravioletta (UV), compresa la decomposizione e la rimozione di contaminanti dell'aria e dell'acqua, 

deodorizzazione e azione antibatterica, autopulente e antiappannante. 

Photocatalyst 

substance that carries out many functions based on oxidization and reduction reactions under 

ultraviolet (UV) irradiation, including decomposition and removal of air and water contaminants, 

deodorization, and antibacterial, self-cleaning and antifogging actions.  

 

Antibatterico 

condizione che inibisce la crescita di batteri sulla superficie di materiali o panni a superficie piana. 

Antibacterial 

condition inhibiting the growth of bacteria on the surface of flat surface materials or cloths.  

 

Valore dell'attività antibatterica del fotocatalizzatore per il metodo di adesione del film 

differenza tra il numero totale di batteri vitali dei materiali a superficie piana trattati fotocatalitici e dei 

materiali non trattati dopo l'irradiazione UV. 

Photocatalyst antibacterial activity value for film adhesion method 

difference between the total number of viable bacteria of photocatalytic treated flat surface materials 

and non- treated materials after UV irradiation.  

 

Lampada UV fluorescente 

lampada che fornisce l'irradiazione UV-A entro un intervallo di lunghezze d'onda da 300 nm a 400 nm 

Fluorescent UV lamp 

lamp that provides UV-A irradiation within a wavelength range of 300 nm to 400 nm  

 

Attività antibatterica 

differenza nel logaritmo della conta delle cellule vitali rilevata su un prodotto trattato con antibatterico e un 
prodotto non trattato dopo l'inoculazione e l'incubazione dei batteri test. 

antibacterial activity. 

difference in the logarithm of the viable cell counts found on an antibacterial-treated product and an 

untreated product after inoculation with and incubation of bacteria. 
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È stata valuta l’attività antimicrobica di provini di piastrelle di ceramica, trattate con una dispersione 

fotocatalitica effettuando il metodo secondo ISO 27447: 2019. 

In accordance with the ISO 27447: 2019 method, the antimicrobial activity of ceramic tile specimens 

treated with a photocatalytic dispersion was evaluated. 

 
 
Norma ISO applicata /          ISO standard applied 
Data ricevimento: /               Receipt date: 
Data inizio method test /      Start of test method 
Data termine method test /  Ends test method 
Revisione 1 / Updated 1 
Revisione 2 / Updated 2 
 
Identificazione del campione / Identification of the sample : 
Denominazione / Name of the product  .................................. 
Dimensioni./ Dimensions (measures) ..................................... 
 
 
 
 
 
 
Ditta produttrice / Manufacturer.(Committente / Customer).... 
 
 
Campionamento dei provini/ Sampling of specimens............ 
 
Data del campionamento / Date sampling 
 
Fase preliminare:  / Preliminary phase 
modalità di disinfezione dei campioni (pre-test) /  
sample disinfection methods (pre-test)....................... 
Stoccaggio dei provini / Storage conditions ............................ 
Caratteristiche Cover o film di copertura: /  
Characteristics Cover or covering film 
 
c) Metodo test e Validazione / Test method and its validation: 
Metodo / Method ……………...................................................  
 
Neutralizzante / Neutraliser ....................................................  
 
 

d) Condizioni sperimentali: / Experimental conditions:  
Periodo di analisi / Period of analysis ………………. 
 
 
Tempo di esposizione / Exposition time 
 
Caratteristiche lampada UV / UV lamp characteristics.......... 
 
 
 
 
 
 
 

  
 
EN 27447:2019 
03/09/2020 
03/09/2020 
10/09/2020 
25/09/2020 
30/11/2020 
 
MATERIALE CERAMICO:  

Serie Advance, linea Royal Stone – Gold. /  
CERAMIC MATERIAL:  
Advance series, Royal Stone – Gold line. 
Campione trattato: / Sample treated: 
5 x 5 cm spessore / thickness 0,8 cm 
Campione non trattato: / Untreated sample: 
5 x 5 cm spessore / thickness  0,8 cm 
 
GRUPPO ITALCER - Reggio Emilia 
 
 
Eseguito dal committente /  
Performed by the customer 
03/09/2020 
 
Trattamento in autoclave a 121°C per 15 min. 
Autoclave treatment at 121 ° C for 15 min. 
 
Temperatura ambiente / Room temperature 
Film in polypropylene 4 x 4 cm – spessore 
0,10 mm / Polypropylene film 4 x 4 cm - 0.10 
mm thick 
 
 
Diliuzione-neutralizzazione /  
Dilution-neutralization; 
Soybean-casein digest broth with lecithin  
and polysorbate 80 (SCDLP)  
 

 
dal 03/09/2020 al 10/09/2020  
from 03/09/2020 to 10/09/2020 
 
t = 8 ore   
 
intensità UV: 0.25mW/cm2 

lampada UV - 18 W a vapori di mercurio 
(PHILIPS PL-L. 18W/10/4P) 
UV intensity: 0.25mW / cm2 
UV lamp - 18 W mercury vapor  
 
 

Iso 27447:2019 (E) - Antibacterial Activity - Università di Ferrara
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e) RISULTATI DEL TEST / TEST RESULTS :   
 
Campione / Sample:  Provini Serie Advance, linea Royal Stone - Gold (ITALCER)  /  
                                   Specimens Advance series, Royal Stone – Gold line (ITALCER) 
 
Metodo analitico / Analytical method : ISO 24774: 2019 – Film adhesion method:  
Attività antibatterica di provini di ceramica fotocatalitica nei confronti di E.coli ATCC 8739 / 
Antibacterial activity of photocatalytic ceramic specimens against E.coli ATCC 8739 

    

Test di laboratorio / Lab test: 
Campione / Sample 
Serie Advance, linea 
Royal Stone - Gold 

UM*1 Risultato / Result 

 
N  microrganismi sospensione batterica iniziale / 
initial bacterial suspension microorganisms 

 CFU*2 /ml 2,2x106 

A – Valore medio microrganismi materiale non 
fotocatalitico dopo inoculo / 
average number of viable bacteria of non-treated 
specimens, just after inoculation 

 CFU*2 /ml 1,2x104 

BL – Valore medio microrganismi materiale non 

fotocatalitico dopo inoculo con irraggiamento UV / 
average number of viable bacteria of non-treated 
specimens, after UV irradiation of intensity L 

 CFU*2 /ml 9,8x103 

CL – Valore medio microrganismi materiale 

fotocatalitico dopo inoculo con irraggiamento UV / 
average number of viable bacteria of photocatalytic 
treated specimens, after UV irradiation of intensity L 

 CFU*2 /ml 1,9x102 

RL – Attività antibatterica materiale fotocatalitico 

con irraggiamento UV espresso in Logaritmo / 
photocatalyst antibacterial activity value, after 
irradiation at a constant intensity (L) on a 
photocatalytic material express in Log 

RL = Log BL/CL Log10*3 1,7 

Riduzione (%) batterica del materiale fotocatalitico 
nei confronti materiale non fotocatalitico con 
irraggiamento UV / 
Bacterial (%) reduction of photocatalytic material 
compared to non-photocatalytic material with UV 
irradiation 

 % 98,4% 

    

BD – valore medio microrganismi materiale non 

fotocatalitico senza irraggiamento UV al buio / 
average number of viable bacteria of non-treated 
specimens, after being kept in a dark place 

 CFU*2 /ml 2,0x104 

CD – valore medio microrganismi materiale 

fotocatalitico senza irraggiamento UV al buio/ 
average number of viable bacteria of photocatalytic 
treated specimens, after being kept in a dark place 

 CFU*2 /ml 8,3x102 

∆R (Delta R) – Attività antibatterica materiale 
fotocatalitico / 
photocatalyst antibacterial activity value with UV 
irradiation 
 

∆R = Log (BL/CL)- Log 
(BD/CD) 

Log10 0,25 

 

*1 UM= Unità di Misura / Unit of Measure 
*2 CFU= Unità formante colonia o cellule batteriche o batteri / Colony-forming unit or bacterial cells or bacteria 
*3 LOG10 = Valore del Logaritmo in base 10 / Logarithm value 
 
 
 
 
 
 

Iso 27447:2019 (E) - Antibacterial Activity - Università di Ferrara
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Rapporto di Prova / Test report N. 010/Cfr AV2020 

Data/ Date: 05/11/2020 
Revisione 1 / Updated : 30/11/2020 
 

ISO 27447:2019 (E)  
Measurement of antibacterial activity on plastics and other non-porous surfaces  
Metodo e requisiti modificati. 
 
Committente / Customer:  GRUPPO ITALCER  Via Emilia Ovest 53/A 42048 Rubiera (Reggio Emilia) 

 
Campione/ Sample:  Serie Advance, linea Royal Stone – Gold. /  
                                  Advance series, Royal Stone - Gold line. 
 

Introduzione / Introduction 

 

ISO 27447:2019. Fine ceramics (advanced ceramics, advanced technical ceramics) – Test 

method for antibacterial activity of semiconducting photocatalytic materials. 

La norma specifica un metodo di prova è generalmente applicabile ai materiali fotocatalitici e a prodotti con 

effetto antibatterico. La tipologia di materiali può essere di diversa caratteristica, ad esempio materiali 

utilizzati nei materiali da costruzione, quali ceramici fotocatalitici o semiconduttori in lamiera piana, cartone, a 

forma di lastra o tessuti che sono le forme di base dei materiali per varie applicazioni. 

Il Metodo e i requisiti ISO 27447 riguardano il ceppo di prova, Staphylococcus aureus, e l’intensità della luce 

UV (0.25 mW/cm2). 

 

The standard specifies a test method is generally applicable to photocatalytic materials and products with an 

antibacterial effect. The type of materials can be of different characteristics, for example materials used in 

building materials, such as photocatalytic ceramics or semiconductors in flat sheet, cardboard, sheet shape 

or fabrics which are the basic shapes of materials for various applications. 

According ISO 27447 the method and requirements concern the test strains, such as Staphylococcus 

aureus, and the intensity of UV light (0.25  mW/cm2). 

 

Sommario: / Abstract: 

 

Questa norma internazionale specifica un metodo di prova per la determinazione dell'attività 

antibatterica di materiali che contengono un fotocatalizzatore o hanno pellicole fotocatalitiche sulla 

superficie, misurando il conteggio dei batteri sotto l'irradiazione della luce ultravioletta. 

 

This International Standard specifies a test method for the determination of the antibacterial activity of 

materials that contain a photocatalyst or have photocatalytic films on the surface, by measuring the 

enumeration of bacteria under irradiation of ultraviolet light.  

Iso 27447:2019 (E) - Antibacterial Activity - Università di Ferrara
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Termini e Definizioni / Terms and Definitions 

 
Fotocatalizzatore 

sostanza che svolge molte funzioni basate su reazioni di ossidazione e riduzione sotto irradiazione 

ultravioletta (UV), compresa la decomposizione e la rimozione di contaminanti dell'aria e dell'acqua, 

deodorizzazione e azione antibatterica, autopulente e antiappannante. 

Photocatalyst 

substance that carries out many functions based on oxidization and reduction reactions under 

ultraviolet (UV) irradiation, including decomposition and removal of air and water contaminants, 

deodorization, and antibacterial, self-cleaning and antifogging actions.  

 

Antibatterico 

condizione che inibisce la crescita di batteri sulla superficie di materiali o panni a superficie piana. 

Antibacterial 

condition inhibiting the growth of bacteria on the surface of flat surface materials or cloths.  

 

Valore dell'attività antibatterica del fotocatalizzatore per il metodo di adesione del film 

differenza tra il numero totale di batteri vitali dei materiali a superficie piana trattati fotocatalitici e dei 

materiali non trattati dopo l'irradiazione UV. 

Photocatalyst antibacterial activity value for film adhesion method 

difference between the total number of viable bacteria of photocatalytic treated flat surface materials 

and non- treated materials after UV irradiation.  

 

Lampada UV fluorescente 

lampada che fornisce l'irradiazione UV-A entro un intervallo di lunghezze d'onda da 300 nm a 400 nm 

Fluorescent UV lamp 

lamp that provides UV-A irradiation within a wavelength range of 300 nm to 400 nm  

 

Attività antibatterica 

differenza nel logaritmo della conta delle cellule vitali rilevata su un prodotto trattato con antibatterico e un 
prodotto non trattato dopo l'inoculazione e l'incubazione dei batteri test. 

antibacterial activity. 

difference in the logarithm of the viable cell counts found on an antibacterial-treated product and an 

untreated product after inoculation with and incubation of bacteria. 
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È stata valuta l’attività antimicrobica di provini di piastrelle di ceramica, trattate con una dispersione 

fotocatalitica effettuando il metodo secondo ISO 27447: 2019. 

In accordance with the ISO 27447: 2019 method, the antimicrobial activity of ceramic tile specimens 

treated with a photocatalytic dispersion was evaluated. 

 
 
Norma ISO applicata /          ISO standard applied 
Metodo e requisiti / Method and requirements 
 
Data ricevimento: /               Receipt date: 
Data inizio method test /      Start of test method 
Data termine method test /  Ends test method 
Revisione 1 / Updated 1 
 
 
Identificazione del campione / Identification of the sample : 
Denominazione / Name of the product  .................................. 
Dimensioni./ Dimensions (measures) ..................................... 
 
 
 
 
 
 
Ditta produttrice / Manufacturer.(Committente / Customer).... 
 
Campionamento dei provini/ Sampling of specimens............ 
 
Data del campionamento / Date sampling 
 
Fase preliminare:  / Preliminary phase 
modalità di disinfezione dei campioni (pre-test) /  
sample disinfection methods (pre-test)....................... 
Stoccaggio dei provini / Storage conditions ............................ 
Caratteristiche Cover o film di copertura: /  
Characteristics Cover or covering film 
 
c) Metodo test e Validazione / Test method and its validation: 
Metodo / Method ……………...................................................  
 
Neutralizzante / Neutraliser ....................................................  
 
 

d) Condizioni sperimentali: / Experimental conditions:  
Periodo di analisi / Period of analysis ………………. 
 
 
 
Tempo di esposizione / Exposition time 
 
Caratteristiche lampada UV / UV lamp characteristics.......... 
 
 
 
 

  
 
EN 27447:2019 
 
 
 
03/09/2020 
29/10/2020 
05/11/2020 
30/11/2020 
 
 
MATERIALE CERAMICO:  

Serie Advance, linea Royal Stone – Gold. /  
CERAMIC MATERIAL:  
Advance series, Royal Stone – Gold line. 
Campione trattato: / Sample treated: 
5 x 5 cm spessore / thickness 0,8 cm 
Campione non trattato: / Untreated sample: 
5 x 5 cm spessore / thickness  0,8 cm 
 
GRUPPO ITALCER - Reggio Emilia 
 
Eseguito dal committente /  
Performed by the customer 
03/09/2020 
 
Trattamento in autoclave a 121°C per 15 min. 
Autoclave treatment at 121 ° C for 15 min. 
 
Temperatura ambiente / Room temperature 
Film in polypropylene 4 x 4 cm – spessore 
0,10 mm / Polypropylene film 4 x 4 cm - 0.10 

mm thick 
 
 
Diliuzione-neutralizzazione /  
Dilution-neutralization; 
Soybean-casein digest broth with lecithin  
and polysorbate 80 (SCDLP)  
 

 
dal 29/10/2020 al 05/11/2020  
from 29/10/2020 to 05/11/2020 
 
t = 8 ore   
 
intensità UV: 0.25 mW/cm2 

lampada UV – (PHILIPS -UV TUV) 
UV intensity: 0.25 mW / cm2 

UV lamp – (PHILIPS -UV TUV) 

Iso 27447:2019 (E) - Antibacterial Activity - Università di Ferrara
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e) RISULTATI DEL TEST / TEST RESULTS :   
 
Campione / Sample:  Provini Serie Advance, linea Royal Stone - Gold (ITALCER)  /  
                                   Specimens Advance series, Royal Stone – Gold line (ITALCER) 
 
Metodo analitico / Analytical method : ISO 24774: 2019 – Film adhesion method:  
Attività antibatterica di provini di ceramica fotocatalitica nei confronti di Staphylococcus aureus ATCC  6538 
Antibacterial activity of photocatalytic ceramic specimens against Staphylococcus aureus ATCC 6538 

    

Test di laboratorio / Lab test: 
Campione / Sample 
Serie Advance, linea 
Royal Stone - Gold 

UM*1 Risultato / Result 

 
N  microrganismi sospensione batterica iniziale / 
initial bacterial suspension microorganisms 

 CFU*2 /ml 2,2x106 

A – Valore medio microrganismi materiale non 
fotocatalitico dopo inoculo / 
average number of viable bacteria of non-treated 
specimens, just after inoculation 

 CFU*2 /ml 2,4x105 

BL – Valore medio microrganismi materiale non 

fotocatalitico dopo inoculo con irraggiamento UV / 
average number of viable bacteria of non-treated 
specimens, after UV irradiation of intensity L 

 CFU*2 /ml 1,0x105 

CL – Valore medio microrganismi materiale 

fotocatalitico dopo inoculo con irraggiamento UV / 
average number of viable bacteria of photocatalytic 
treated specimens, after UV irradiation of intensity L 

 CFU*2 /ml 2,3x103 

RL – Attività antibatterica materiale fotocatalitico 

con irraggiamento UV espresso in Logaritmo / 
photocatalyst antibacterial activity value, after 
irradiation at a constant intensity (L) on a 
photocatalytic material express in Log 

RL = Log BL/CL Log10*3 1,6 

Riduzione (%) batterica del materiale fotocatalitico 
nei confronti materiale non fotocatalitico con 
irraggiamento UV / 
Bacterial (%) reduction of photocatalytic material 
compared to non-photocatalytic material with UV 
irradiation 

 % 99,0% 

    

BD – valore medio microrganismi materiale non 

fotocatalitico senza irraggiamento UV al buio / 
average number of viable bacteria of non-treated 
specimens, after being kept in a dark place 

 CFU*2 /ml 1,0x105 

CD – valore medio microrganismi materiale 

fotocatalitico senza irraggiamento UV al buio/ 
average number of viable bacteria of photocatalytic 
treated specimens, after being kept in a dark place 

 CFU*2 /ml 1,8x105 

∆R (Delta R) – Attività antibatterica materiale 
fotocatalitico / 
photocatalyst antibacterial activity value with UV 
irradiation 

 

∆R = Log (BL/CL)- Log 
(BD/CD) 

Log10 0,89 

Riduzione (%) batterica del materiale fotocatalitico 
nei confronti materiale non fotocatalitico senza 
irraggiamento UV al buio / 
Bacterial (%) reduction of photocatalytic material 
compared to non-photocatalytic material without UV 
radiation in the dark 

 % 82,0% 

 

*1 UM= Unità di Misura / Unit of Measure 
*2 CFU= Unità formante colonia o cellule batteriche o batteri / Colony-forming unit or bacterial cells or bacteria 
*3 LOG10 = Valore del Logaritmo in base 10 / Logarithm value 

Iso 27447:2019(E) - Antibacterial Activity Stafilococco Aureo - Università di Ferrara
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1. GENERAL TEST CONDITIONS 

 

The photocatalytic NO/NOx abatement tests were carried out using the method described in UNI 

11484 (Determination of photocatalytic activity with a tangential continuous flow method - 

Abatement of nitric oxide - March 2013). The method follows the European Union technical 

specification CEN/TS 16980-1:2016 “Continuous flow methods – Part 1: Determination of NO 

in the air by photocatalytic materials”. The tests were carried out with a simplified procedure, i.e. 

when the condition of stability of the concentrations measured under irradiation was reached or 

the maximum irradiation time was reached (according to the UNI 11484 180 minutes), the flow 

rate was not changed within the reactor, thus ending the test under these conditions. The 

irradiance was in UV 10 W m–2 from 290 to 400 nm), e in deroga sotto irraggiamento visibile. 

The determination of the NO/NO2 content in the flow was carried out using an APNA 370 

chemiluminescence detector (serial number WWSBNNW6). The measuring reactor had an 

internal volume of 3.6 dm3. The mixing inside the reactor was guaranteed by a compact axial fan 

EBMPAPST 612 JH (dimensions 60×60×32 mm) that provides a nominal flow equal to 70 m3 h–

1. 

The irradiation took place with two different irradiation systems. In the first case, according to 

the indications of the UNI 11484 standard, the sample was irradiated in the UV by means of a set 

of two Philips PL-S 9W/2P BLB fluorescent lamps whose emission spectrum is shown in Figure 

1. The intensity of the radiation incident on the sample was 10 W m–2 between 290 and 400 nm.  
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Figure 1. Emission spectrum of the Philips PL-S 9W / 2P BLB lamp. The radiant power was measured in the 

same position in which the sample is housed by placing the Pyrex glass cover for closing the measuring reactor 

between the lamp and the sample. 
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In the case of Visible irradiation, at variance with the standard UNI 11484, it was used a LED 

illuminator (6500 K color temperature), assembled at the laboratories of the Department of 

Chemistry of the University of Turin, devoid of UV emission. The spectrum of this source 

(Figure 2) was characterized as shown below. The irradiance on the sample surface was 250 W 

m–2 between 400 and 800 nm. 

 

Figure 2. Emission spectrum of the LED lighting system (6500 K color temperature). The radiant power was 

measured in the same position in which the sample is housed by placing the Pyrex glass cover for closing the 

measurement reactor between the lamp and the sample. 

 

The irradiance at the surface of the samples was evaluated spettroradiometrically with the two 

employed irradiation systems, through the use of an Ocean Optics USB2000 + UV-VIS 

spectrophotometer equipped with an optical fiber having a diameter of 400 µm and length equal 

to 30 cm, and a cosine corrector (Ocean Optics CC-3-UV-T, PTFE optical diffuser, spectral 

range 200-2500 nm, external diameter 6.35 mm, field of view 180 °). The spectroradiometer was 

calibrated with an Ocean Optics DH-2000-CAL Deuterium-Halogen Light Source for UV-Vis-

NIR measurements, calibrated in turn in absolute irradiance by the seller (Radiometric 

Calibration Standard UV-NIR, calibration certificate # 2162). 

 

2. SAMPLES 

The samples (delivered directly by the client to UNITO on 21/05/2019) are 3 ceramic tiles 

(labeled AR, BR, CR, respectively, with dimensions 9.9 cm × 9.9 cm × 10 mm) with a 

potentially photoactive white paint deposited on one of the faces, whose photocatalytic 

properties are the subject of this document. 
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The tests in accordance with the UNI 11484 standard ("simplified" test) were performed on the 

samples as such without any pretreatment. The tests in accordance with the UNI 11484 

standard, but with Visible radiation took place on the samples used for the test under UV 

radiation, but after washing with demineralized water and drying at 90 ° C. 

The list of tested samples, with the respective irradiated surface area and an indication of the 

type of radiation used during the test, is reported in Table 1. The pictures of the tested samples 

are shown in Figure 3. 

  

Table 1. Samples analyzed 

Sample 
Sample 

description 
Irradiation Test Area, cm2 Pretreatment 

AR (UV) Ceramic tile UV NO/NOx,  
UNI 11484:2013 98.0 NO 

BR (UV) Ceramic tile UV NO/NOx,  
UNI 11484:2013 98.0 NO 

CR (UV) Ceramic tile UV NO/NOx,  
UNI 11484:2013 98.0 NO 

AR(Vis) Ceramic tile Visible 
NO/NOx,  

UNI 11484:2013 
(Visible) 

98.0 
Washing with 

water after test in 
UV 

BR(Vis) Ceramic tile Visible 
NO/NOx,  

UNI 11484:2013 
(Visible) 

98.0 
Washing with 

water after test in 
UV 

CR(Vis) Ceramic tile Visible 
NO/NOx,  

UNI 11484:2013 
(Visible) 

98.0 
Washing with 

water after test in 
UV 

 

 2
A B C

 
Figure 3. Pictures of the samples tested according to UNI 11484:2013: A = AR, B = BR, C = CR . The sample 

face reported is the irradiated one (UV and Visible irradiation) during the photocatalytic NO / NOx abatement 

tests. 
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3. EXPERIMENTAL RESULTS AND MEASURING CONDITIONS 

3.1. Sample “AR” (UNI 11484, UV) 

The following table shows the operating conditions used in the test and its results. 

 

Initial concentration of nitrogen oxides before 
entering the reactor 

IN

NOC = 0.515 ppmv 
IN

NOC
2

= 0.000 ppmv 
Gas flow F = 1.608 dm3 min–1  
Temperature inside the reactor T = 29.2 °C 
Relative humidity inside the reactor HR% = 45.1 
Irradiance of the lamp to the sample surface (290-400 
nm) 

I = 10 W m–2 

Time elapsed between the time the UV lamp is 
switched on and the start of the concentration 
recording 

31.5 min 

Conversion in the absence of sample BUIOOUT

NOC
, = 0.5036 ppmv 
BUIOOUT

NOC
,

2
= 0.016 ppmv 

LUCEOUT

NOC
, = 0.4972 ppmv 

foto

lampNO,η = 1.3 % 
Conversion in the dark in the presence of a sample buio

NOη = 2.0 % 
buio

NO2
η = -0.2 % 

Conversion under radiation in the presence of a 
sample 

The graph showing the evolution of the 
concentrations during the various test steps is 
shown in Figure 4. 

Observed rate of photocatalytic degradation See Table 2 
Remarks none 
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Figure 4. Concentration vs time for NO, NO2 and NOx during the photocatalytic test on AR (UV) sample. Test 

dated 29-05-2020 and performed with UV irradiation in accordance with UNI 11484 (simplified). 
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3.2. Sample “BR” (UNI 11484, UV) 

The following table shows the operating conditions used in the test and its results. 

 

Initial concentration of nitrogen oxides before 
entering the reactor 

IN

NOC = 0.509 ppmv 
IN

NOC
2

= -0.002 ppmv 
Gas flow F = 1.608 dm3 min–1  
Temperature inside the reactor T = 28.4 °C 
Relative humidity inside the reactor HR% = 44.1 
Irradiance of the lamp to the sample surface (290-400 
nm) 

I = 10 W m–2 

Time elapsed between the time the UV lamp is 
switched on and the start of the concentration 
recording 

31.5 min 

Conversion in the absence of sample BUIOOUT

NOC
, = 0.5036 ppmv 
BUIOOUT

NOC
,

2
= 0.016 ppmv 

LUCEOUT

NOC
, = 0.4972 ppmv 

foto

lampNO,η = 1.3 % 
Conversion in the dark in the presence of a sample buio

NOη = -1.0 % 
buio

NO2
η = 0.1 % 

Conversion under radiation in the presence of a 
sample 

The graph showing the evolution of the 
concentrations during the various test steps is 
shown in Figure 5. 

Observed rate of photocatalytic degradation See Table 2 
Remarks none 
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Figure 5. Concentration vs time for NO, NO2 and NOx during the photocatalytic test on BR (UV) sample. Test 

dated 01/062020 and performed with UV irradiation in accordance with UNI 11484 (simplified). 



85

UNIVERSITA' DEGLI STUDI TORINO – DIPARTIMENTO DI CHIMICA   Pagina 8/12 

 

 

 

3.3. Sample “CR” (UNI 11484, UV) 

The following table shows the operating conditions used in the test and its results. 

 

Initial concentration of nitrogen oxides before 
entering the reactor 

IN

NOC = 0.513 ppmv 
IN

NOC
2

= 0.000 ppmv 
Gas flow F = 1.608 dm3 min–1  
Temperature inside the reactor T = 28.7 °C 
Relative humidity inside the reactor HR% = 43.4 
Irradiance of the lamp to the sample surface (290-400 
nm) 

I = 10 W m–2 

Time elapsed between the time the UV lamp is 
switched on and the start of the concentration 
recording 

30.5 min 

Conversion in the absence of sample BUIOOUT

NOC
, = 0.5036 ppmv 
BUIOOUT

NOC
,

2
= 0.016 ppmv 

LUCEOUT

NOC
, = 0.4972 ppmv 

foto

lampNO,η = 1.3 % 
Conversion in the dark in the presence of a sample buio

NOη = 2.1 % 
buio

NO2
η = 1.5 % 

Conversion under radiation in the presence of a 
sample 

The graph showing the evolution of the 
concentrations during the various test steps is 
shown in Figure 6. 

Observed rate of photocatalytic degradation See Table 2 
Remarks none 
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Figure 6. Concentration vs time for NO, NO2 and NOx during the photocatalytic test on CR (UV) sample. Test 

dated 01/06/2020 and performed with UV irradiation in accordance with UNI 11484 (simplified). 
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3.4. Sample “AR” (UNI 11484, Visible) 

The following table shows the operating conditions used in the test and its results. 

 

Initial concentration of nitrogen oxides before 
entering the reactor 

IN

NOC = 0.506 ppmv 
IN

NOC
2

= 0.001 ppmv 
Gas flow F = 1.608 dm3 min–1  
Temperature inside the reactor T = 33.3 °C 
Relative humidity inside the reactor HR% = 37.3 
Irradiance of the lamp to the sample surface (in the 
VISIBLE range 400-800 nm) 

I = 250 W m–2  

Time elapsed between the time the VIS lamp is 
switched on and the start of the concentration 
recording 

32 min 

Conversion in the absence of sample BUIOOUT

NOC
, = 0.5036 ppmv 
BUIOOUT

NOC
,

2
= 0.016 ppmv 

LUCEOUT

NOC
, = 0.4972 ppmv 

foto

lampNO,η = 1.3 % 
Conversion in the dark in the presence of a sample buio

NOη = -1.5 % 
buio

NO2
η = 0.4 % 

Conversion under radiation in the presence of a 
sample 

The graph showing the evolution of the 
concentrations during the various test steps is 
shown in Figure 7. 

Observed rate of photocatalytic degradation See Table 2 
Remarks none 
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Figure 7. Concentration vs time for NO, NO2 and NOx during the photocatalytic test on AR (Vis) sample. Test 

dated 03/06/2020 and performed in accordance with UNI 11484 (simplified) with VIS irradiation. 
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3.5. Sample “BR” (UNI 11484, Visible) 

The following table shows the operating conditions used in the test and its results. 

 

Initial concentration of nitrogen oxides before 
entering the reactor 

IN

NOC = 0.513 ppmv 
IN

NOC
2

= 0.001 ppmv 
Gas flow F = 1.608 dm3 min–1  
Temperature inside the reactor T = 33.4 °C 
Relative humidity inside the reactor HR% = 36.6 
Irradiance of the lamp to the sample surface (in the 
VISIBLE range 400-800 nm) 

I = 250 W m–2  

Time elapsed between the time the VIS lamp is 
switched on and the start of the concentration 
recording 

45 min 

Conversion in the absence of sample BUIOOUT

NOC
, = 0.5036 ppmv 
BUIOOUT

NOC
,

2
= 0.016 ppmv 

LUCEOUT

NOC
, = 0.4972 ppmv 

foto

lampNO,η = 1.3 % 
Conversion in the dark in the presence of a sample buio

NOη = -0.3 % 
buio

NO2
η = -0.7 % 

Conversion under radiation in the presence of a 
sample 

The graph showing the evolution of the 
concentrations during the various test steps is 
shown in Figure 8. 

Observed rate of photocatalytic degradation See Table 2 
Remarks none 
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Figure 8. Concentration vs time for NO, NO2 and NOx during the photocatalytic test on BR (Vis) sample. Test 

dated 03/06/2020 and performed in accordance with UNI 11484 (simplified) with VIS irradiation. 
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3.6. Sample “CR” (UNI 11484, Visible) 

The following table shows the operating conditions used in the test and its results. 

 

Initial concentration of nitrogen oxides before 
entering the reactor 

IN

NOC = 0.506 ppmv 
IN

NOC
2

= -0.001 ppmv 
Gas flow F = 1.608 dm3 min–1  
Temperature inside the reactor T = 32.5 °C 
Relative humidity inside the reactor HR% = 37.1 
Irradiance of the lamp to the sample surface (in the 
VISIBLE range 400-800 nm) 

I = 250 W m–2  

Time elapsed between the time the VIS lamp is 
switched on and the start of the concentration 
recording 

31 min 

Conversion in the absence of sample BUIOOUT

NOC
, = 0.5036 ppmv 
BUIOOUT

NOC
,

2
= 0.016 ppmv 

LUCEOUT

NOC
, = 0.4972 ppmv 

foto

lampNO,η = 1.3 % 
Conversion in the dark in the presence of a sample buio

NOη = -1.1 % 
buio

NO2
η = -0.5 % 

Conversion under radiation in the presence of a 
sample 

The graph showing the evolution of the 
concentrations during the various test steps is 
shown in Figure 9. 

Observed rate of photocatalytic degradation See Table 2 
Remarks none 
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Figure 9. Concentration vs time for NO, NO2 and NOx during the photocatalytic test on CR (Vis) sample. Test 

dated 04/06/2020 and performed in accordance with UNI 11484 (simplified) with VIS irradiation. 

 



89

UNIVERSITA' DEGLI STUDI TORINO – DIPARTIMENTO DI CHIMICA   Pagina 12/12 

 

 

 

4. SUMMARY OF RESULTS 

 

The specimens showed a measurable NO abatement under UV and Visible irradiation. The 

results of measurements of the photocatalytic activity according to UNI 11484 under UV (no 

pretreatment) and Visible irradiation (after washing with water) of the 3 samples are summarized 

in Table 2 (for NO/NOx). The conversions and rates are reported as average values calculated 

after 180 minutes of irradiation or when the stability of the conversion is attained in accordance 

with the UNI 11484. 

 

Table 2. Measurement results. The conversions refer to the measured values after 180 minutes of irradiation 

Sample Irradiation totale

iNO ,η , % totale

iNOx ,η , % foto

iNOr , , 
µg m–2 h–1 

foto

iNOx
r , , 

µg m–2 h–1 [i] 
AR(UV) UV 20.7 11.2 1450 1130 
BR(UV) UV 17.9 9.3 1370 1140 
CR(UV) UV 18.5 9.9 1240 1060 
AR(Vis) Visible 10.9 4.7 820 640 
BR(Vis) Visible 11.8 7.2 830 720 
CR(Vis) Visible 9.8 5.3 720 590 

[i] The photocatalytic NOx conversion rate is expressed as µg equivalents of NO2 converted per 
m2 of sample in 1 hour. 

 

 

Torino, June 8, 2020 Prof. Claudio Minero 
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GRES PORCELLANATO CERAMICO AD ALTA RESISTENZA 

APP. G - GRUPPO BIA GL

HIGHLY RESISTANT PORCELAIN STONEWARE
GRÈS CÉRAME HAUTE RESISTANCE
HOCHFESTES DURCHGEFÄRBTES FEINSTEINZEUG
GRES PORCELÁNICO COLOREADO EN TODA LA MASA DE ALTA RESISTENCIA

Caratteristiche di qualità
Quality characteristics
Caractéristiques de qualité
Qualitätsmerkmale

Norma UNI EN ISO                       
UNI EN ISO Norm

Norme UNI EN ISO   
Norm DIN EN ISO   

Valore prescritto
Fixed value

Valeur prescritte
Vorgeschriehener Wert

Valore medio Elios
Elios mean value

Valeur moyenne Elios 
Druchschnitts Werf Elios

Requisiti per le dimensioni nominali N
Requirements for nominal size N

Exigences pour dimension nominale N
Anforderungen an die Nenngröße N

7 cm ≤ N < 15 cm N ≥ 15 cm

(mm) (%) (mm)

Lunghezza e larghezza . Lenght and width
Longueur et Largeur . Länge und Breite

10545-2

± 0,9 mm ± 0,6% ± 2,0 mm

conforme alla norma
conforms to standard

norme retenue
Bezugsnorm

Spessore . Thickness . Epaisseur . Stärke ± 0,5 mm ± 5% ± 0,5 mm

Rettilineità lati . Warpage of edges ± 0,75 mm ± 0,5% ± 1,5 mm

Ortogonalità . Wedging
Ortogonalité . Rechtwinkligkeit ± 0,75 mm ± 0,5% ± 2,0 mm

Planarità . Flatness . Planéité . Ebenflächigkeit ± 0,75 mm ± 0,5% ± 2,0 mm

Qualità della superficie
Surface Quality
Qualité de surface
Oberflächenqualität

il 95% delle piastrelle deve essere esente da difetti visibili
A min. of 95% of the tiles shall be free from visible defects 
95% des carreaux doivent être exempts de défauts visibles 

95% der Fliesen muss frei von sichtbaren Defekten sein

Assorbimento d’acqua
Water absorption
Absorption d’eau
Wasseraufnahme

10545-3

Eb ≤ 0,5% - max individuale 0,6%
E

b
 ≤ 0,5% - individual 0,6%

E
b
 ≤ 0,5% - max. individuel 0,6%

E
b
 ≤ 0,5% - max. individuell 0,6%

conforme alla norma
conforms to standard

norme retenue
Bezugsnorm

Resistenza alla flessione in N/mm2

Bending strength in N/mm2

Résistance à la flexion N/mm2

Biegefestigkeit N/mm2

10545-4

minimo 35 N/mm2 - valore singolo 32 N/mm2

minimum 35 N/mm2 - minimum single 32 N/mm2

minimum 35 N/mm² - valeur individuelle 32 N/mm²
Mindestwert 35 N/mm2 - Einzelwert 32 N/mm2

 > 38 N/mm2

Resistenza all’urto
Shock resistance
Résistance à l’impact
Schlagfestigkeit

10545-5

non richiesto
not required

pas nécessaire
nicht erforderlich

COR > 0,73

PEI
Resistenza all’abrasione
Abrasion resistance
Résistance à l’abrasion
Beständigkeit gegen Tiefenabrieb

10545-7

non richiesto
not required

pas nécessaire
nicht erforderlich

vedi singoli pezzi
see individual pieces

voir chaque pièce
siehe einzelne Teile

Coefficiente di dilatazione termica lineare
Coefficient of linear thermal expansion
Coefficient de dilatation thermique linéaire
Lineare Wärmeausdehnung

10545-8

non richiesto
not required

pas nécessaire
nicht erforderlich

α
I 
≤ 7 ∙10-6/°C

Resistenza agli sbalzi termici
Thermal shock resistance 
Resistance aux écorts de température 
Temperaturwechselbeständigkeit

10545-9

metodo di prova richiesto
required

méthode d’essai exigée
Geforderte Prüfmethode

resistente
resistant

résistants
Beständig

Determinazione della resistenza al cavillo
Glaze crazing resistance 
Résistance aux craquelurès 
Haariß-Beständigkeit

10545-11

metodo di prova richiesto
required

méthode d’essai exigée
Geforderte Prüfmethode

resistente
resistant

résistants
Beständig

Resistenza al gelo
Frost resistance
Résistance au gel
Frostbeständigkeit

10545-12

metodo di prova richiesto
required

méthode d’essai exigée
Geforderte Prüfmethode

resistente
resistant

résistants
Beständig

Resistenza all’attacco chimico
Chemical resistance
Résistance attaque chimique
Chemischee Beständigkei

10545-13

classe B minimo
group B minimum
classe B minimum
Mindest Klasse B

conforme alla norma
conforms to standard

norme retenue
Bezugsnorm

Resistenza alle macchie 
Stain resistance
Résistance aux taches
Widerstand gegen fleckenbildung

10545-14

classe 3 minimo
group 3 minimum
classe 3 minimum
Mindest Klasse 3

classe 5
group 5
classe 5
Klasse 5

Piccole differenze di colore 
Determination of small colour differences
Petites différences de couleur 
Kleine Farbunterschiede 

10545-16 ∆Ecmc < 0,75

conforme alla norma
conforms to standard

norme retenue
Bezugsnorm

SCUOLE
SCHOOLS
ÉCOLES
SCHULEN

HOTEL
HOTEL 
HÔTEL 
HOTEL

ABITAZIONI
HOUSES 
MAISONS 
HÄUSER

PORTICATO
PORCH 
VÉRANDA 
ARKADE

ADVANCE | ITEMS
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