WACKER

HOW WILL WE TILE
TOMORROW?

The Impact of Modern Times
On Tiling Techniques

Content

Introduction
Why Do We Need New Tiling Techniques?

Challenges

Porcelain Tiles

Tiles Bigger than 30 x 30 cm
Modern Substrates

Solution
Polymer-Modified Tile Adhesives

Benefits

Saving Time and Material
Lower Carbon Footprint
Making Quality More Affordable

VINNAPAS® -
VINNA. PAS® For a More Sustainable Future
S




WHY DO WE NEED NEW AND
EFFICIENT TILING TECHNIQUES?

Worldwide, tiles are a very popular finishing material. The reasons are obvious:
tiles bring all the benefits of natural stone — and then some more - without the
cost and with a much wider application scope. Tiles can be used for interiors
and exteriors; they can be found on walls, facades or floors, in commercial

as well as residential areas. Tiles are ideal for hot and cold climates, hygienic,
easy to clean, water-resistant, incombustible, hypo-allergenic — and they are
available in an incredible variety of sizes and designs.
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Global consumption of

CERAMIC TILES

Global tile consumption is growing, with China,
India and Brazil leading the trend.

VINNAPAS® is a registered trademark of Wacker Chemie AG.



BUILDING BETTER

Durability and Resilience

The UN Sustainability Development
Goal (SDG) N° 11 aims to “make
cities and human settlements inclu-
sive, safe, resilient and sustainable.”
Can tiles contribute to this? Well, as

materials, they tick many of the boxes.

Tiles are “inclusive” in so far as they
can be sourced locally and are avail-
able at economical prices. The raw
materials are natural and non-strate-
gic as they can be found practically
everywhere. Tiles are “safe” because
they are fire-resistant and usually free
of VOCs, formaldehyde or other critical
substances.

And while production can be quite
energy-intensive, tiles score with
almost zero waste during manufac-
turing.

Also, almost the totality of raw materi-
als, glazes and water can be recycled.
Today, tiles are even produced from
recycled or waste material.

Are Tiles “Resilient”?

Tiles are usually very durable. And
though there are mosaics from the
Roman Empire and tiled facades that
date back centuries, we also see
tiled surfaces that crack and dete-
riorate after a few years or months.
The root cause of this phenomenon
lies quite literally beyond the tiles: it
is the tile adhesive. In modern wall or
floor systems, the tile adhesive has
to cope with a completely new set of
challenges. If we want to build better,
more durably, more efficiently, and
more sustainably, we need to address
these challenges.

The construction industry has been identified as a major contributor to

CO, emissions. At the same time, the building sector is a key to climate

justice. Access to housing, health care, clean water, energy or infrastructure

for example cannot be secured without the construction industry. This

emphasizes the necessity of and urgency for sustainable building solutions.

Durability and resilience are parameters for
sustainable solutions. When tiles detach
after a short time, this not only looks ugly,
but can also lead to structural problems,
leaving the wall open to humidity and
weathering. One of the major reasons for
detachment is usually a mismatch between
tile and tile adhesive.



Challenge One:

PORCELAIN
TILES

The tiles market is a design-market
with fast changing trends for colors,
sizes and materials. Still, on the
material side there is one huge
megatrend: the switch from ceramic
to porcelain tiles. In 2020, 40 % of
the tiles installed were already
porcelain tiles and experts expect
their share to grow continuously

as they offer higher functionality.

Compared to traditional ceramic tiles,
porcelain tiles are much stronger, denser
and more impervious. They are more
hard-wearing, more durable and have
a much wider application spectrum.
Porcelain tiles can be used practically
everywhere, including exteriors in very
cold regions because they absorb less
to almost no water thus reducing the
risk of cracking at temperatures below
freezing point.

Water absorption is consequently one
distinguishing feature between ceramic
and porcelain tiles: classic ceramic tiles
are porous and have a water absorption
of over 6 %. Porcelain tiles have a much

Growing Importance
Of Porcelain Tiles

Application
Of Porcelain Tiles
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lower porosity and a water absorption

of under 0.8 % which is a challenge for
traditional tile adhesives that consist
mainly of cement, sand and water, and
create adhesion mechanically. Here, the
cement crystals interlock with the pores
of the tile and substrate. On a non-porous
surface, these adhesives cannot form a
bond.

The photographs show that, while
traditional, non-modified tile adhesives
can form a secure bond to porous
ceramic tiles, they cannot adhere to non-
porous porcelain tiles. For these porcelain
tiles, modern polymer-modified adhesives
are mandatory. They contain additional
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polymer binders that form glue-like
bridges in the hardened mortar. These
bridges ensure strong adhesion between
the tile surface and the adhesive under
all climatic conditions

Besides adhesion strength, the polymer
gives the adhesive another superpower:
flexibility. A polymer-modified tile adhesive
works as a flexible joint between the tile
and substrate, absorbing impact energy
and lateral forces. Lateral forces are cre-
ated by the relative movement of different
layers in one wall or floor system. They
are unavoidable if e.g. substrate, adhe-
sive and tile have different thermal expan-
sion coefficients.
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Interface between a non-polymer modified
ceramic tile adhesive on a glazed wall tile.

Porcelain tile

Interface between a non-polymer modified
ceramic tile adhesive and a fully vitrified
porcelain tile.

This photo shows a polymer-modified
ceramic tile adhesive on the back of a
porcelain tile. The cement crystals are
complemented by “glue-like” polymer
bridges that adhere strongly to the tile.



A flexible tile adhesive greatly Impact energy (falling objects)

improves the durability of a tiled

floor or wall system by acting as a
flexible joint and cushion.

Lateral forces (movement)

° Play Video

The evolution of tiles is leading to a
revolution in tile adhesives because tra-
ditional unmodified thick-bed adhesives
are bound to fail with porcelain tiles. To
ensure adhesion, polymer modification
is required. But, for durability, adhesion
alone is not enough: there must also be
flexibility.

° Play Video

The video illustrates how vinyl acetate-
ethylene (VAE) polymer powders improve
the adhesion, flexibility and therefore
durability of a tile adhesive


https://www.youtube.com/watch?v=PD_bFd33Rvchttps://www.youtube.com/watch?v=PD_bFd33Rvc
https://www.youtube.com/watch?v=PdfXZT8BdTA

Challenge Two:

TILES LARGER THAN
30x30 CM

Another megatrend has been changing tiling techniques
around the world: the preference for larger and larger tiles.
In the Americas and Europe, 40 % of tiles installed are
already larger than 30 x 30 cm. The same goes for Asia
Pacific. The Middle East and Africa follow close behind
with 35 % large tiles. In China and India, tiles of at least
60 x 60 cm are even becoming the new normal.

Larger tiles require experienced applicators and high-tech tile
adhesives. High initial bond strength for example is essential
for installation. For durability, excellent adhesive strength and
high flexibility are key. For tiles larger than 30 x 30 cm, a C2

tile adhesive is necessary. For tiles larger than 60 x 60 cm,
applicators recommend a C2S2 tiles adhesive. C2 and S2 refer
to the European Standard EN 12004. To be classified as C2S2,
a tile adhesive has to have an adhesive strength of at least

1 N/mm? after different storage conditions e.g. standard condi-
tion, water immersion, heat exposure and freeze-thaw condition.
It must be flexible enough to withstand deformation of over

5 mm without loss of adhesion or cracking.



Cheat Sheet

HOW TO CHOOSE A TILE ADHESIVE

Tile adhesives are often labelled as C1, C2, C2E, C2F, C2T or C2S2.
These labels refer to EN 12004 (ISO 13007) and can be read as follows:

Classification According to EN 12004 (ISO 13007)

C = Cementitious tile adhesive C1 = Adhesion is minimum 0.5 N/mm? 02 = Adhesion is minimum 1.0 N/mm?

S1 Flexibility = 2.5 mm bending is possible
without loss of adhesion

82 Flexibility = 5.0 mm bending is possible
without loss of adhesion

Adhesion and flexibility are usually determined by the type and amount of polymer that is added to the formulation.

Most Important Selection Criteria

Porosity of Tiles
For tiles with lower water absorption, a tile adhesive
with higher polymer content is required.

Less water absorption H 0

C1 C2S1

Type of Substrate

For so called “critical” substrates (e.g. dry walls,
wood panels, old tiles or floor heatings) high adhesive
strength and flexibility are necessary.

Critical substrates ————> u

C1 C2S2

Tile Size
The larger the tile, the higher the polymer content
needs to be.

up to L up to over
B —— Tiesize —> 60x60 — 60x60

C1 C2S1 C2S2

Application Area

Tiled surfaces that are exposed to weathering, large
temperature changes or long-term stress, e.g foot traffic,
need a tile adhesive with higher polymer content.

A Challenging surrounding % @ﬁ

Additional Properties

E = extended open time

E Type tile adhesives
are recommended when
ambient conditions e.g.
hot and dry climates lead
to a shorter open time

T = reduced slip (thixotropy)

T Type tile adhesives

make it easier to tile on vertical
surfaces. This is especially
important for large-format wall tiles

C1
F = fast setting

F Type tile adhesives
are recommended for large
tiles and tight time frames




Tiles are applied on facades

Challenge Three:

THE SUBSTRATE

For large tiles, a leveled substrate is vital. Otherwise hollows may occur
that cause the tile to crack under pressure. But that is not all. Tiles
today are applied way beyond bathrooms and kitchens, on facades,
terraces, public areas or swimming pools. In fact, in 2019, over 50 %
of global floor coverings were ceramic.

Tiled floors are popular around the world. They and the freezing winters of Kazakhstan. They can be found on floors in highly frequented
withstand the climate of the Arizona desert, ... areas such as subway stations (interior) and
public areas (exterior)



This widespread use
implies that tiles

are installed on all
kinds of substrates,
such as wood

panels, dry walls, brick,
concrete and other
masonry — sometimes
even floor heating.

When tile adhesives are installed on dry walls, a Floor heating is especially demanding. Highly
primer is required prior to the laying of the tiles. flexible tile adhesives are necessary to compen-
et A flexible tile adhesive best copes with move- sate stresses resulting from different heat expan-
H ere’ too ) trad Itlo n al ments of the dry wall. This, together with a hydro- sion coefficients of the different layers.

u n mod Ifled th ICk_ bed phobic grout mortar, is important.
mortars reach their
limits. In most cases,
only tile adhesives
with a polymer binder
provide sufficient
adhesion and flexibility.

When tiles are installed on wooden subfloors Surfaces with undulations and irregularities in-

or “old” wooden floors, the tile adhesive must crease the likelihood of a tiling failure, in

be extremely flexible with a very high adhesive addition to an imperfect surface level. In this

bond strength. case, the use of a self-leveling flooring screed can
be quite beneficial, as it offers the tiler a smooth
and even surface to lay the tiles on in the case of
a flooring application.

In renovation processes it can be easier and
more economical to just lay tiles over tiles.
This is possible when polymer-modified tile

adhesives are chosen.
Infographic tile over tile

Play Video



https://www.youtube.com/watch?v=NmSrzYrhGGo

Solution:

POLYMER-MODIFIED
TILE ADHESIVES

By providing improved adhesion and flexibility, polymer-modified tile
adhesives prepare the way for durable tiling solutions in a vast application
area. But that is not the only reason to make the transition to these adhesives.
Polymer-modified tile adhesives also lead to a new tiling technique. While
traditional, unmodified tile adhesives are applied by the so-called thick-bed

technique, polymer-modified tile adhesives are applied via a thin-bed technique.

With the thick-bed method, the tiles are laid in

a bed of cementitious mortar and then adjusted.
With the thin-bed method, the tile adhesive is
applied with a notched trowel in a very thin layer,
into which the tiles are pressed.

. 14

kg/m? kg/m?

2 2

Tile Tile
Thin-bed modified Thick-bed jobsite-
tile adhesives mixed mortar

(1:6 cement : sand volume)

Even concrete substrate Uneven concrete subsrate

|
kg/m?

Tile

Thin-bed modified
tile adhesives

Screed

Uneven concrete substrate

Three typical floor systems are displayed here. On the left, the polymer-modified tile adhesive is applied directly on the smooth and

even concrete slab. In the middle, a non-modified jobsite mix is applied as a thick bed. On the right, a screed is used to level out the

uneven floor. The polymer-modified tile adhesive is applied on top in a thin layer.
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Benefit:

SAVING MATERIAL AND TIME

On leveled surfaces, the thin-bed technique needs considerably less tile adhesive
and saves time for the applicator. To prove this, we created a test situation and asked
two experienced applicators to tile a floor. The results were convincing: the thin-bed
method saved 90 % sand and cement and 75 % working time.

o Play Video
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https://www.wacker.com/cms/de-de/insights/tile-adhesives-video-thinbed.html

The switch from thick-bed to thin-bed
technology improves the carbon
footprint of the whole system. Build-
ing requires less mortar, meaning less
transport and less resources, espe-
cially sand. Demolition produces less
debris. As a result, a thin-bed tile ad-
hesive shows up to 60% less cradle-
to-grave greenhouse gas emissions
than a jobsite thick-bed tile adhesive.

Benefit:

LOWER CARBON FOOTPRINT

Thick-bed jobsite mixed mortar

Thin-bed modified tile adhesive

B  GHG savings of - %

@ Raw Material @ Logistics @ Jobsite @ LEoL CTA Production 0 Avoided emissions

Polymer-modified thin-bed
0 The carbon footprint calculation is
teChnOIOgy enables: based on ISO 14040/44. A VINNAPAS®
vinyl acetate-ethylene (VAE) binder was
.l C} used in a C2 mortar according to EN
% w 12004. The outcome may vary due
(2 el ) .‘. Iﬁ to local conditions. Here, a European
setting was assumed. When the fos-
> 6 5 % 5 9 % > 4 O % sil-based VINNAPAS® vinyl acetate-
ca. ethylene (VAE) grade is replaced by a
Saving in sand Lower Increased bio-based VINNAPAS® eco grade, CO,

and cement CO, emissions productivity emissions are further reduced.
(using classic VINNAPAS® grade)
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Benefit:

MAKING QUALITY
MORE AFFORDABLE

Polymer modification adds to the
formulation cost of a tile adhesive
but the price difference is not rele- CO, emissiong and labor cost. Longer
vant if you look at the total installation durability also means longer reno-
ing a vation cycles, reducing the inconve-
standard nience and cost of having to renovate
ig impact on at sho interval_s'. So, it pays off to
consider a better tile adhesive.

Thick-bed India Philippines

Opening New Avenues for
Recycled Materials

Sand is a heavily traded solid resource
and is becoming scarce, as it can be
found in many applications, such as
concrete, bricks, glass or roads. Sand
is also the most important aggregate
used in tile adhesives and typically
comprises 50 to 60 percent of the
weight of the overall product.

In some regions, silica sand can be
partially replaced with dune sand.
However, dune sand consists of very
rounded and uniform particles of
almost the same size. It is therefore
difficult to build a stable matrix using
dune sand. Consequently, only part of
the silica sand in dry-mix mortars can
be replaced by dune sand, as was test-
ed in our Technical Center in Dubai.

It would be advantageous to reuse
construction materials such as con-
crete and building debris in a way that
retains a high added value. One option
here would be to use recycled con-
crete in dry-mix mortars, specifical-

ly in tile adhesives. Test results in our
Technical Center show that up to half
of quartz sand can be replaced with
fine-grained, recycled concrete without
compromising the properties of the
tile adhesive, thus helping conserve
resources.

0 Screed @ CTAY/CTG? @ Labor % Porcelain Tile

1 CTA = Cementitious tile adhesive
2 CTG = Cementitious tile grout

Left to right: River sand, crushed limestone,
dune sand

13



VINNAPAS® —
FOR A MORE
SUSTAINABLE
FUTURE

Efficiency is a big lever for sustainability. VINNAPAS® dispersible polymer
powders and dispersions improve the characteristics of mortars, allowing you
to achieve better results with less material in less time. In that respect they are
enablers of more sustainable solutions. At the same time, we work on improving
the environmental impact of VINNAPAS? itself. We are continuously reducing the
specific energy consumption of our production processes and with VINNAPAS®
eco we offer grades that are derived from renewable raw materials via the

mass balance approach. We know that this is only the beginning and invite
you to take the next steps together with us. Let’s make construction circular
and truly build a better world.

For more information on our VINNAPAS® solutions for tile adhesives,
please visit our product pages.



www.wacker.com/tile-adhesives

WACKER

HOW DO YOU SEE
THE FUTURE OF TILING?
LET’S TALK!

With WACKER'’s wide range
of products, you can formulate
the perfect tile adhesive.

Visit our product section for all
the details.
www.wacker.com/tile-adhesives

Wacker Chemie AG, 81737 Munich, Germany
www.wacker.com/contact, www.wacker.com

Follow us on: m ag

The data presented in this medium are in accordance with the present state of our knowledge but do not absolve the user from carefully checking all supplies immediately on
receipt. We reserve the right to alter product constants within the scope of technical progress or new developments. The recommendations made in this medium should be
checked by preliminary trials because of conditions during processing over which we have no control, especially where other companies’ raw materials are also being used. The
information provided by us does not absolve the user from the obligation of investigating the possibility of infringement of third parties’ rights and, if necessary, clarifying f10)
position. Recommendations for use do not constitute a warranty, either express or implied, of the fitness or suitability of the product for a particular purpose.
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