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HOW TO AVOID  
TILE FAILURE BY 
CHOOSING THE RIGHT  
TILE ADHESIVE

CREATING TOMORROW’S SOLUTIONS

The delamination phenomenon
called  hollowing has become  
a major problem. The main reason  
is clearly visible here: the tile does 
not adhere to the tile adhesive.

Delamination of tiles is a common 
sight. One main reason is that, 
while a lot of thought and  
investment goes into the selection 
of tiles, the tile adhesive does  
not get much attention. This is  
a fundamental mistake, as we 
want to show here. 



Ceramic tiles are classified by their water 
absorption capacity, among other prop-
erties. “DIN EN 14411 ceramic tiles and 
slabs – definitions, classification, quality 
characteristics and marking” divides tiles 
and slabs into three groups. The water 
absorption capacity Eb (E from the French 

Modern tiles are different in many 
ways to the tiles we used to install  
20 years ago. We want to focus here 
on one aspect: water absorption and 
its influence on  adhesion.

WATER ABSORPTION  
AND ADHESION

Example: 
Unglazed ceramic tile.  
This tile additionally has a  
0.5 < Eb ≤ 3.0%

Category BIb:  
Fully Vitrified – High Density  
Tiles with low water absorption of  
more than 0.5%, but less than 3.0%. 
Examples: Gres ceramic tile.

Example 1:  
Glazed porcelain  
Eb ≤ 0.8% 

Example 2:  
Unglazed porcelain,  
fully vitrified  
Eb ≤ 0.5%

Example 3:  
Glazed porcelain  
with back mesh  
Eb ≤ 0.1%

Category BIa:  
Impervious – Extremely High Density  
Tiles with very low water absorption of less than 0.5%. 
Examples: porcelain tiles, unglazed or fully vitrified. 

Example: 
Glazed ceramic tile,  
additionally with a porous 
profile back pattern 
3.0 < Eb ≤ 6.0%

Water Absorption as Classifying  Criterion for Modern Tiles

for eau) is measured in % and  
indicates the mass of water that can be 
absorbed relative to the existing mass 
and/or  defines the maximum permissible 
value. The following images show typical 
 examples for different tile categories  
from the front and back. 

Category BIIa:  
Semi- Vitreous – Medium Density 
Tiles with medium water  absorption of more  
than 3.0%, but less than 6.0% (ceramic)

Category BIIb:  
Non-Vitreous – Low Density 
Tiles with high water  absorption  
of more than 6.0% (ceramic)

Example: 
Glazed ceramic tile,  
with a porous profile  
back pattern 
6.0 < Eb ≤ 10.0%



According to our research, around 40% 
of all tiles used worldwide in 2020 were 
tiles with a water absorption rate of 0.5% 
or lower (as defined by the  American  
Society for Testing and  Materials (ASTM) 
section C373.) This has to do with aes-
thetics but also with practical reasons. 
The lower the water absorption, the  
higher the durability and strength. Porous 
tiles absorb not only water but also dirt, 
oil and salt. They tend to stain, have low 
abrasion resistance and are difficult to 
use in wet areas. Also, they are less  
suited for interior wet areas or exterior  
applications, where they tend to break 
after exposure to rain and freeze/thaw 
cycles. In all of these cases, tiles with 
low water absorption are increasingly 
preferred. But how do these modern tiles 
adhere? The key comes from construc-
tion chemistry. When tile adhesives are 
polymer-modified, they ensure adhesion 
between a large number of substrates 
and even very dense tiles.

Traditional tile adhesives, consisting of  
cement, fillers and water, worked well for 
porous tiles. The cement can penetrate 
the pores of the tile, forming an anchor-
age between the tile and tile adhesive. As 
a result, traditional tile adhesive provides 
enough bond strength for the tile.

When the same tile adhesive is applied  
to a modern porcelain tile, however, the 
 cement cannot bond to the back side. 
 After hardening, the adhesive fails, and 
tiles delaminate.

Polymer Modification  
Balances Low Water 
Absorption
 
Polymer-modified tile adhesives provide 
extra binding power. When hardening, 
the polymer forms bridges and adheres 
 physically even to very smooth and 
dense tiles.

TILES HAVE CHANGED – TILE 
ADHESIVES SHOULD TOO

Conclusion: Modern 
Tiles Need Modern 
Tile Adhesives

Different classes of tiles need different 
tile adhesives. As a general rule, the 
denser the tile, the higher the polymer 
content should be. According to EN 
12004-1, S1 tile adhesives combined 
with 5 – 6% polymer are typically rec-
ommended for very dense porcelain 
tiles. For large formats, S2 adhesives 
with up to 12%  polymer may be re-
quired in order to ensure good adhe-
sion and provide enough flexibility to 
cope with the stress between sub-
strate and tile. While this of course 
makes tile adhesives more expensive, 
it remains only a fraction of the overall 
cost – a small percentage that can 
cause or save a lot of trouble.

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.

Interface between a non-polymer  
modified ceramic tile adhesive on a 
glazed wall tile. 

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

Ceramic tile

Non-polymer modified CTA

Non-polymer modified CTA

Porcelain tile

With VINNAPAS® we offer a wide range of 
polymer dispersions and dispersible pow-
ders for the modification of tile adhesives. 

Visit our product pages  
for more information: 
www.wacker.com/

tile-adhesives
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WOULD YOU LIKE  
TO KNOW OUT MORE 
ABOUT OUR TILE 
ADHESIVE SOLUTIONS?

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
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Wacker Chemie AG, 81737 Munich, Germany 
www.wacker.com/contact, www.wacker.com 
Follow us on:  

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 the 
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.


