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Table 1

Ceramic tile with photocatalyst
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- Photocatalytic activily in gas phase

The photocatalytic tests in gas phase were carried out in accordance with the UNI-11247-2007
Standard. The variations in the concentration of nitrogen oxides were analysed using
chemiluminescence measurements. The photocatalytic activity, Ap, expressed in m/h, was
calculated following (2):
G=C  Foi
i S

where Cy and Cy, in ppm, are the concentrations of the nitrogen oxides after having reached a
constant value in the dark and under irradiation, respectively, S is the area of the sample, in m*, F is
the flow of gas in m*/h, and 1 is the dimensional intensity of the light flow, obtained by relating the
experimentally measured intensity I" (expressed in w/m?) to 1,000W/m?, corresponding to
approximately 100,000 Lux, i.e. the mean value that sunlight reaches at midday in the month of July
(1 =1,000/T"). The results of the photocatalytic tests in gas phase are shown in Table 2, in terms of
removal of the NO, (NO»+NO), also the values for NO are reported. NO is a more reliable probe
than NO,. because its decrease is only due to the photocatalytic effect.

Ap = (2)

Table 2
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The fluxing gas contained 0.55ppm of NO, (0.15ppm of NO, and 0.4ppm NO) with a flow of gas of 1,000 em*/min

- Bacterial resistance tests

The tests allowed to quantitatively evaluate the surviving, on the surface of the ceramic samples
under irradiation, of bacteria such as Escherichia coli ATCC 25922, The number of living bacteria
was counted, after 24 h of contact time under illumination by using a light source of 9 W mercury
vapour lamp (Philips PL-S 9W/08/2P, NL) with 4., = 370 nm. The survival rate, S, was obtained
by comparing the number of living bacteria on the examined tile sample, Ne, with that of a
conventional tile sample, Ne, following (3):

s=N¢ 100 3)
Ne
The results are shown in Table 3.
Table 3
Survival, %
= oy
0
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LABORATORY REFERENCE: TCNA - Tile Council of North America

TiLE COUNCIL OF NORTH AMERICA, INC.

Website: www tileusa.com . Literature: literature@tileusa.com

Wednesday, April 22, 2009

TILE COUNCIL OF NORTH AMERICA LABORATORY
ANNOUNCES RESULTS OF RESEARCH PROGRAM WITH
PHOTOCATALYTIC TILES FROM STONEPEAK CERAMICS,
PART OF THE GRANITIFIANDRE GROUP

Tile Council of North America (TCNA), in collaboration with StonePeak Ceramics and Centro
Ceramico Bologna, recently completed a research program with photocatalytic tiles produced
through an innovative technology developed by StonePeak Ceramics.

According to Dr. Jennifer Ariss, a research scientist at TCNA, the effects of titanium dioxide as a
photocatalyst are well-established in the scientific literature. “Generally its use can provide a
meaningful reduction in organic and inorganic pollutants, self-cleaning properties through a
reduction in water surface tension, and important anti-microbial and anti-fungal properties.” She
further added, “Photocatalysis is a simple chemical reaction, requiring only light and water to be
activated.”

TCNA’s Product Performance Testing Laboratory, in cooperation with Centro Ceramico
Bologna, conducted research on three fronts: Reduction of nitrogen oxides (a major component
of urban air pollution); reduction of organic pollutants as measured by the indigo carmine test;
and inhibition of bacterial growth. Tiles treated with a micrometric titanium dioxide layer
developed by StonePeak Ceramics were tested along with control samples provided by
StonePeak Ceramics and TCNA.

Using a closed chamber study according to a recognized protocol, a 70% reduction of nitrogen
oxides was observed. In evaluations of antimicrobial properties using the photocatalytic
StonePeak Ceramics tiles, up to a 60% reduction of E. coli bacteria was observed compared to
traditional porcelain surfaces. A 30% reduction on average of organic pollutants was observed in
indigo carmine testing.

While titanium dioxide photocatalytic technology is employed in many industries, the methods
of its application are often nanotechnology-based, which can pose considerable environmental
and health hazards in the manufacturing process. According to Centro Ceramico Bologna, the
novel technology of StonePeak Ceramics using a micrometric application minimizes problems
associated with previous application techniques for photocatalytic materials and increases the
effect of the surface layer.

TILE COUNCIL OF NORTH AMERICA, INC.

100 Clemson Research Boulevard . Anderson, South Carolina 29625 . Phone: 864-646-8453 . Fax: 864-646-2821
Testing Services: testing@tileusa.com . Literature Orders: literature @' tileusa.com
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“Our lab is very pleased to present promising results from our testing of this new technology
invented by StonePeak Ceramics. The potential benefits of photocatalytic tile products include

improved air quality, cleanability and sanitation,” commented TCNA Executive Director, Eric
Astrachan.

i

Contact: Andrew Whitmire, 864-646-8453

TILE COUNCIL OF NORTH AMERICA, INC.
100 Clemson Research Boulevard . Anderson, South Carolina 29625 . Phone: 864-646-8453 . Fax: 864-646-2821

Testing Services: testing@tileusa.com . Literature Orders: literature @tileusa.com
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LABORATORY REFERENCE: TCNA - Tile Council of North America

TCNA TEST REPORT: GranitiFiandre Antimicrobial Phase IA

TEST REQUESTED BY: GranitiFiandre Group
Attn: Mr. Graziano Verdi
GranitiFiandre Sp. A.
Via Radici Nord, 112
32014 Castellarano
RE, Italy

TEST SUBJECT MATERIALS:

Phase IA: Antibacterial Evaluations

Porcelain photocatalytic tiles. Supplied by GranitiFiandre.

Porcelain photocatalytic tiles without photocatalytic layer (ceramic control). Supplied
by GranitiFiandre.

Vinyl composite tiles. Supplied by TCNA.
Oak hardwood flooring. Supplied by TCNA.

Generic carpet. Supplied by TCNA.

TEST DATE:  August 13-September 9, 2009.

Testing Services: testing@tileusa.com Literature Orders: literature@tileusa.com Web Site: www.tileusa.com
This report is confidential and has been prepared for the exclusive use of the client. It is not an endorsement, approval, certification, or
criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA.




/21 laboratory references ACT'VE

CLEAN AIR & ANTIBACTERIAL CERAMIC

LABORATORY REFERENCE: TCNA - Tile Council of North America

TECHNICAL REPORT:
TeST CONDITIONS:

All tests were irradiated with a black light blue lamp (peak wavelength of 351 nm) at an intensity of 0.25
+0.1 mW/cm’,

All tests assessing effects of photocatalytic activity on bacteria were irradiated with above specification
for 8 hours.

All testing was completed at ambient temperatures (25 + 3°C).

In all tests, enumeration methods were amended for use with PetriFilm diagnostic plates (3M
Industries).

MATERIALS AND METHODS

Phase |A. Effects of Photocatalytic Activity on Bacteria

Objective A:
Assess effects of photocatalytic activity of product provided by client on three bacterial
species using ISO 27447 (modified for multiple surface comparisons), “Test method for
antibacterial activity of semi-conducting photocatalytic materials,” across five
comparative surfaces through established scientific testing procedures.

Methodology:

The five test surfaces (including Client’s photocatalytic tile) were inoculated by Staphylococcus

aureus, Escherichia coli, and Klebsiella pneumoniae. Changes in quantity of viable bacteria were

compared to initial bacterial counts after 8 hours of contact with test surfaces. Alternate test

surfaces used were 1) vinyl composite tile, 2) carpet, 3) non-photocatalytic ceramic tile, and 4)
oak hardwood solid plank flooring.

Testing Services: festing@tileusa.com Literature Orders: literature@tileusa.com Web Site: www.tileusa.com
This report is confidential and has been prepared for the exclusive use of the client. It is not an endorsement, approval, certification, or
criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA.
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Fig. 1 - LABORATORY REFERENCE: TCNA - Tile Council of North America, Inc.

Antibacterial test with Staphylococcus aureus

RESULTS

Phase IA, Effects of Photocatalytic Activity on Bacteria - Staphylococcus aureus

SURFACE Percent change*

CARPET 7.3
PHOTOCATALYTIC -86.4
CERAMIC 0.0
VCT | 83.8
'HARDWOOD 181.4

Notes: Results are presented in the format of percent change in recoverable bacteria compared to initial
inoculum concentration.
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Testing Services: testir jleusa.com Literature Orders: literature@tileusa.com Web Site: www.lileusa.com
This report is confidential and has been prepared for the exclusive use of the client. It is not an endorsement, approval, certification, or
criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA.

In the charts in illustration 1 and 2, line 0.0 represents the bacterial load applied to the reference samples on which the test was performed (carpet, VCT, ceramic with Active™ finish, ceramic
and wood). The chart clearly shows that after 8 hours it was verified that on the photocatalytic surface (Active™) the presence of bacteria has led to a percentage reduction of bacteria itself,
whereas on the surfaces not treated with Active™ there is an increased percentage of bacteria due to the proliferation of the bacteria themselves.

©
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Fig. 2 - LABORATORY REFERENCE: TCNA - Tile Council of North America, Inc.

Antibacterial test with Klebsiella pneumoniae

Phase IA. Effects of Photocatalytic Activity on Bacteria - Klebsiella pneumoniae

SURFACE Percent change*

PHOTOCATALYTIC | -70.8
CERAMIC 0.0

Notes: Results are presented in the format of percent change in recoverable bacteria compared to initial
inoculum concentration.
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Services: testing@tileusa.com  Literature Orders: literature@tileusa.com Web Site: www.tileusa.com
This report is confidential and has been prepared for the exclusive use of the client. It is not an endorsement, approval, certification, or
criticism of any product by TCNA. This report shall not be published in any form without prior written consent from TCNA.
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Frequently Asked Questions

1. What is Active™ Clean Air & Antibacterial Ceramic?
Active™ Clean Air & Antibacterial Ceramic is a material obtained using a new methodology applied to porcelain stoneware slabs, which
exploits the principle of photocatalysis, activated by titanium dioxide (TiO,).

2. What is photocatalysis?

Photocatalysis is a photochemical reaction, triggered with the help of a catalyst that goes into action when light of an appropriate wavelength
shines on it. The classic photocatalysts are semiconductors, the most active and most commonly used of which is TiO, and which also
include ZnO, SnO,, Fe,03, CdS, ZnS etc.

Exploiting light energy, photocatalysts bring about the formation of oxidizing reagents that break down the organic and inorganic substances
that are present in the atmosphere and cause pollution. Photocatalysis is nothing more than the acceleration of oxidation processes that
are already present in nature, and helps to speed up the breakdown of the polluting agents present in the environment and to prevent
the build-up and spread of bacteria while carrying out a “self-cleaning” action.

3. How can pollution be combated using the process of photocatalysis triggered by Active™ Clean Air & Antibacterial Ceramic?
Structures covered with material containing titanium dioxide (TiO,) make it possible to cut down a number of atmospheric pollutants that
are harmful to health, such as most PM10s and oxides generated in urban environments by exhaust gases and fumes released by heating
systems.

4. In what way does Active™ Clean Air & Antibacterial Ceramic carry out its “self-cleaning” activity?

Upon contact with light, titanium dioxide sets in motion a photocatalytic reaction with the water present in the air, which makes the Active™
Clean Air & Antibacterial Ceramic treated surface hyperhydrophilic, i.e. with an extremely strong attraction for water. This creates an
invisible layer of water that covers the surface of the material throughout. The dirt slips off this protective layer, without coming into contact
with the Active™ surface, which thus manifests its self-cleaning action.

5. Does photocatalysis work even indoors or in the rain?
Photocatalytic activity is also possible indoors through contact with artificial light of an appropriate wavelength containing UVA rays, and
it also works in the rain.

6. Does the active principle wear off over time?
Titanium dioxide as an activator of the photocatalytic process is not subject to wear.

7. Does the aesthetic performance of the product change over time?

The photocatalyst TiO; is not simply sprayed on the surface; it is thermally treated and adheres effectively and lastingly to the surface of
the material. In addition, after a series of careful checks, the decision was taken to treat only non-polished surfaces, which remain bright
even when heated to high temperatures; this is why light colours are preferred, as the whiteness of the titanium dioxide could alter the
darker ones.

8. How ecological are Active™ Clean Air & Antibacterial Ceramic materials?

Active™ Clean Air & Antibacterial Ceramic materials contain chemical substances that are harmless for humans, and have beneficial
effects for the atmosphere and for health. In addition, thanks to the “self-cleaning” properties of the product, detergents are less needed,
which certainly helps cutting atmospheric pollution.

9. How has the efficacy of Active™ Clean Air & Antibacterial Ceramic been certified?
Active™ Clean Air & Antibacterial Ceramic has been tested by the US laboratories of the TCNA (Tile Council of North America) and by
the Bologna Ceramic Centre, a University Consortium (Research and Test Centre for the Ceramics Industry).
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10. Which substances are destroyed during the photocatalytic oxidation process?

The numerous substances derived from human activity can be found spread throughout the air we breath every day, including all kinds
of fumes, smells, ammonia, sulphur dioxide (SO,), benzene (CgHe¢), formaldehyde (CH,0), ethyl benzene (CgHj), toluene, ethanol,
methanol and xylene.

11. Where can | find more information on Active™ Clean Air & Antibacterial Ceramic?
On the websites www.active-ceramic.com and www.floornature.com, where exhaustive documentation can be downloaded.

THE RESEARCH AND TESTING FACILITIES

Bologna Ceramic Centre

The Bologna Ceramic Centre, the Centre for Research and Testing for the Ceramic Industry, is the Italian national research facility for
the sector of ceramic industry and the official accredited laboratory for analyses, tests and checks on ceramic materials.

The Ceramic Centre, because of the accreditations it can provide, is the officially accredited laboratory for conducting tests for granting
national and international quality standards for ceramic materials.

Tile Council of North America

The Tile Council of North America is an international association whose task is to expand the market for ceramic tiles produced in North
America.

Founded in 1945 as the Tile Council of America (TCA), its research laboratories have developed and patented numerous innovative
materials that have improved the installation of ceramic tiles.

In 2003, the TCA became the Tile Council of North America (TCNA), in order to reflect the spread of its members throughout North
America - Canada, Mexico and the United States.

The Tile Council of North America is recognized for its leadership role in promoting the use of ceramic tiles and for the development in
North America of international standards for the sector. In addition, the TCNA regularly carries out independent research activity and
product tests, as well as cooperating with the sector regulation agencies.

notes: in general terms, environmental impact is to be understood as changes to individual components or to environmental systems, caused by external
intervention. Societies need to prevent undesired effects on the environment, caused by human activity, rather than rectifying damages already
produced.
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PRODUCT SHEET

ACTIVE

CLEAN AIR & ANTIBACTERIAL CERAMIC

DESCRIPTION
Active™ Clean Air & Antibacterial Ceramic is a new finish obtained through a production methodology based on an innovative micrometric
titanium dioxide process, which acts as a photocatalyst, carried on slabs by Iris Ceramica / FMG Fabbrica Marmi e Graniti at high temperature.

PROPERTIES
Applying Active™ Clean Air & Antibacterial Ceramic brings out the three qualities of the material, activating three very important actions that
are:

e anti-pollution

e antibacterial
* “self-cleaning” (on walls and in the presence of light).

USE
The excellent physical-chemical characteristics of Active™ Clean Air & Antibacterial Ceramic make it ideal for the following applications:

e exterior cladding of buildings

e interior
e walls in following areas: Hospitals and health centres

Schools

Wellness centres

Environments where hygiene is an essential requirement.
ADVANTAGES

In the presence of light and air, a strong oxidation is activated by Active™ Clean Air & Antibacterial Ceramic, that leads to the decomposition of
particular organic and inorganic substances, when they come into contact with the surface of Active™.

The benefits achieved with the use of Active™ are:

* maintenance and preservation of aesthetic characteristics and, meanwhile, the possibility to have surfaces repelling dirt
¢ abatement of different pollutants

e air purification

e elimination of bacteria.
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SPECIFICATIONS ITEM ACTIVE™ CLEAN AIR & ANTIBACTERIAL CERAMIC

Material from the collection “ ” by Iris Ceramica/FMG Fabbrica Marmi e Graniti (size cm squared, thickness mm,
surface ) titanium dioxide Active™ Clean Air & Antibacterial Ceramic finished with proofed photocatalytic properties.

The fully vitrified material belongs to Bla group with requirements as per the ISO 13006 Annex G standards with following properties:

TECHNICAL PROPERTIES STANDARD OF TEST MEAN VALUE
Sizes ISO 10545.2 * 0,2% Length and width
* 2% Thickness
* 072% Linearity
* 0,2% Wedging
* 0,2%Warpage
Water absorption ISO 10545.3 0,04%
Flexion resistance ISO 105454 55 N/mm?
Abrasion resistance 1ISO.10545:7 Test method available
Coefficient of linear thermal-expansion ISO 10545.8 6,5x10¢ °C-!
Thermal-shock resistance ISO 10545.9 Resistant
Frost resistance ISO 10545.12 Frost-proof
Chemical resistance ISO 10545.13 Not attacked
Stain resistance ISO 10545.14 Resistant
Colour resistance to light DIN 51094 No change in brightness or colour
Friction coefficient (slipperiness) DIN 51130 It can vary according to the surface finish
BCRA REP CEC 6/81

Please note that Active™ materials (as regards on demand items, for orders of 1000 sgm or more) will be supplied only on full
pallets and will be delivered within three months after the date on which the order has been confirmed and has been accepted
by us.
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