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Welcome
Valued customers, partners and readers

Following the very positive feedback received from the first issue of 
our Newsletter in October 2013, we are glad to present you Issue 
number 2. 

This time we will treat you to an in-depth scientific article written 
by Dr. Roger Zurbriggen, our mineralogist and acknowledged dry 
mortar systems industry expert. His article describes a new method 
for investigation of skin formation and open-time in cementitious 
renders.

You can also read an introductory text for the latest member of 
our SEAL product family, ELOTEX®SEAL90 hydrophobic additive 
specially developed for cementitious renders. 

Finally we offer you the list of events where our experts can be met. 
We wish you a good reading.

Eleonore Gartmann
Marketing Communications Manager
AkzoNobel Performance Additives
Akzo Nobel Chemicals AG



A new laboratory 
method to investi-
gate skin formation 
and Open Time 
performance
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Fig.1: (a) Experimental setup with two options for sample illumination. If the 
glass plate is illuminated directly from above (lamp «T» is on and lamp «S» is 
off), it can be observed how well the mortar ribs are deformed underneath the 
glass plate (b). If the glass tile is illuminated from the side (lamp «S» is on and 
lamp «T» is off), it can be observed where the mortar wets the tile (bright areas) 
and where a skin formed (dark parts) to prevent wetting (c).

The samples are produced according to EN 1347 and left to cure 
before the pictures were taken as illustrated in Fig.1. 

The optical discrimination between mortar and skin (including entrap-
ped air voids and hollows; Fig.1c) is related to the phenomenon of 
internal total reflection. 

Divergent light from the lamp comes in by the flank of the glass plate 
and is reflected at its boundaries. At locations where the mortar is in 
good contact to the glass a large proportion of the incident light is 
reflected because the critical angle for total reflection is nearly 90° 
(critical angle = arc sin nmortar/nglass, where nmortar, the refraction index of 
the mortar is assumed to be similar to nglass ≈1.5). At locations where 
a skin formed, and, therefore, a thin layer of air is enclosed between 
mortar and glass, much less of the incident light is reflected, because 
the critical angle is only c. 42° (arc sin nair/nglass, and nair. ≈ 1). Therefore 
the skin (in fact, the air inclusion between skin and glass) appears 
significantly darker.

Skinning is a critical mechanism 
which can adversely affect the 
performance of tiling mortar, it limits 
application time, wetting properties 
and resulting adhesion strength. 
Because, the larger the area, which 
is covered by the adhesive mortar, 
the longer it takes for the last 
tile to be laid, and the longer the 
mortar surface is exposed to the 
air increasing the time available for 
skin formation. The measurement of 
the correlation between exposure 
time (time span between mortar 
application and tiling) and adhesion 
strength is described by EN1346. 
It defines the maximum exposure 
time until resulting adhesion strength 
after 28 days becomes less than 
0.5 N/mm2.

For the purpose of investigating the 
influence of skin formation on Open 
Time, we developed a method to 
visualize skinning structures and 
their rate of formation with a simple 
setup (Fig.1).
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Results
Figure 2 shows the original pic-
tures of two formulations, TF and 
Fwein. The difference between 
the two is that Fwein contains             
0.1 wt.% tartaric acid. Tartaric 
acid is a cement set retarder with 
a known effect onto Open Time 
and strength development. In fact, 
the Open Time is prolonged by the 
tartaric acid from 24 to 30 minutes 
(Fig. 2 column c). The difference 
in the degree of deformation of 
the mortar ribs between the two 
formulations (Fig. 2a only shows 
data of formulation TF) is in the 
order of only 1 area%, thus, is not 
significant. But the difference in 
skin formation is very pronounced 
as it can be seen in column c of 
figure 2.

Fig. 2: Glass tiles (10x10 cm) were applied after 10, 
20 and 30 minutes. 

(a) Direct illumination from above visualizes the  
 degree of deformation of mortar ribs (given in  
 area %). 

(b)  Indirect illumination by the flank of the glass tile  
 contrasts a skin (dark) from bright areas, where  
 the mortar wets the tile (degree of wetting given  
 in area %; white box corresponds to analysis  
 areas in column c). 

(c)  Binary pictures of 2 formulations, TF and Fwein  
 (degree of wetting in area %).
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Figure 3 demonstrates how the wetting 
area at a given exposure time (10, 20 
or 30 min) correlates with the resulting 
adhesion strength (EN1346) over a 
total of 25 experiments. With respect 
to a single formulation the correlation 
is almost linear. The same figure shows 
the effect of the tartaric acid onto Open 
Time and adhesion strength. Due to 
a retardation of cement hydration, 
adhesion strength is lowered from 
0.82 N/mm2 (TF with exposure time 
of 10 min) down to 0.6 N/mm2 (Fwein 
with exposure time of 10 min). But the 
loss in adhesion and wetting area as a 
function of exposure time is much less 
with tartaric acid as it is shown by the 
steeper curve for Fwein in figure 3.

Conclusion
The method of sideward illumination of glass plates (of samples prepared 
according to EN1347) is a simple way to contrast interface structures such as 
entrapped air and skinning structures, and offers a precise method for basic 
research studies and product development in the mortar industry.
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 Reference of the full article: Zurbriggen R., Herwegh 
M., Pieles U., Bühler T. and Huwiler L. (2011): A new 
laboratory method to investigate skin formation 
and Open Time performance. Proceedings of the                                                                                      
idmmc three, 28.-29.3.2011, Nuremberg, Germany.                                                                                                                             
Drymix Mortar Yearbook 2011 (Editor: F. Leopolder), 
p. 48 – 54, ISBN 978-3-9814004-1-0.

Fig. 3: The correlation between wetting area and Open Time (EN1346) is quite good. Diagram holds data of 
25 experiments. For specific formulations (e.g., TF and Fwein) the correlation is nearly linear.
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ELOTEX® SEAL90
Specialty additive for cementitious 
render formulations
Building further on technology, knowhow and success of our 
ELOTEX®SEAL80, SEAL81 and SEAL200 products, designed specifi- 
cally for dense applications, we are introducing a new SEAL family                                                                                         
product developed for applications where stable air entrainment  
properties are crucial.

New ELOTEX®SEAL90 is highly efficient hydrophobizing and water                                                                                          
repellent additive in powder form, specially designed for render            
applications. As in this case of other products within our SEAL                                                
family, ELOTEX®SEAL90 is based on AkzoNobel’s unique encapsula-
tion technology which allows the application of silanes in powder form, 
ideally suited for dry mix mortar industry.

ELOTEX®SEAL90 has been designed and developed to match the 
fresh mortar requirements of render formulations, such as good air 
pore stability, retention of fresh mortar density over prolonged periods 
of time and excellent workability over the mortar application time. The 
new product shows excellent properties in terms of density consist-
ency when used alone or in combination with air entraining agents 
and, in tested formulations, outperforms competitive silane based 
products.

Recommended starting formulations for use of ELOTEX®SEAL90 is 
shown in Table 1. Comparison in performance of ELOTEX®SEAL90 
and competitive silane based product in formulations 1 and 2 can be 
seen in Figures 1 and 2.
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Density increase of fresh mortar Formulation 1 with 0.4% of 
ELOTEX®SEAL90 for the period of 30 minutes is 2.9% versus 6.31% 
density increase when competitive product is used. Similarly, density 
increase of Formulation 2 containing ELOTEX®SEAL90 is 1.9% com-
pared to 6.9% increase in density if competitive product is used.

Figure 1. Density increase of fresh mortar Formulation 1.

Figure 2. Density increase of fresh mortar Formulation 2.

Texture render, cement-lime based                          wt%
 
                                                          Formulation 1    Formulation 2

Portland cement CEM I 42.5 R 25.00 25.00
Hydrated lime 5.00 5.00
Marble sand 0.1 – 0.3 mm 37.95 38.00
Marble sand 0.5 – 1.0 mm 30.00 30.00
Air-entraining agent 0.05 -
Light weight filler 0.2 – 0.7 mm 0.50 0.50
Low viscosity unmodified cellulose ether 0.10 0.10
Redispersible polymer powder 1.00 1.00
Silane based hydrophobic additive 0.40 0.40
  
Water demand 20.00 20.00

Tested textured render formulation
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In the cured state, ELOTEX®SEAL90 greatly reduces water uptake 
which increases the long term durability of the cementitious building 
materials. ELOTEX®SEAL90 functions chemically, protecting both 
surface and bulk of cement based mortars against water penetration. 
Water uptake over time measured on prism after 28 days dry storage 
is shown in Figure 3. In the tested model formulation (Table 2.), leveling 
off effect for water uptake can be seen after 72 hours of storage time.

 

Figure 3. Water uptake over time according to EN15015-18 measured on 
prism after 28 days dry storage. Tested mortar formulation according EN196-1.

 
Mortar Formulation according to EN196-1

Portland cement CEM I 42.5 25%
Norm Sand DIN EN 196 75%
Water demand  15%

 
  

Water drop on surface of cementitious render modified with ELOTEX®SEAL90



www.akzonobel.com/elotex

AkzoNobel is a leading global paints and 
coatings company, and a major producer     
of specialty chemicals. We supply industries
and consumers worldwide with innovative 
products and are passionate about develo-
ping sustainable solutions for our customers. 
Our portfolio includes well-known brands 
such as Dulux, Sikkens, International and Eka. 
With our headquarters in Amsterdam, the 
Netherlands, we are consistently ranked as 
one of the leaders in the field of sustainability. 
With operations in more than 80 countries, 
our 50,000 people around the world are 
committed to delivering leading products 
and technologies to meet the growing 
demands of our fast-changing world.

 

Akzo Nobel Chemicals AG
Industriestrasse 17a
CH-6203 Sempach Station
Switzerland 
www.akzonobel.com/pa
contact.elotex@akzonobel.com

Meeting together across the 
globe in the near future
 Forth Central and South European Drymix Mortar Conference 
11th September 2014
Istanbul, Turkey

Don't miss our lecture about Additives for Sustainable Dry Mortar Gypsum Technology.

You can find more on the website www.drymix.com

  
GDCh Tagung Bauchemie
6th to 8 th October 2014 
Kassel, Germany

Don't miss our talk & poster presentation about the mechanisms of impact performance of ETICS.

Please find further information here: www.gdch.de/index.php?id=2053
 


