
each year, moisture in buildings 
is responsible for billions of euros 
in commercial losses. Much of 
this damage can be avoided, how-
ever, because interfacial chemistry 
has a recipe to protect buildings 
from penetrating moisture. 
experts from evonik’s consumer 
Specialties Business unit have 
developed additives for drymix 
materials that make buildings 
water-repellent from day one.

chemical Umbrella for Buildings
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Prevention instead of repair

In general, protecting existing buildings at a later 
stage is complicated and expensive. Cologne Ca-
thedral and the well-known Church of the Holy 
Family in Barcelona are two outstanding examples 
of how long and difficult the fight against the     
destructive power of water is. Here, experts are 
try ing to impregnate the natural stone with water-
repellent and sorption-inhibiting coatings based 
on silicon. 
  An ounce of prevention is worth a pound of 
cure, so goes the saying, but the same is true for 
buildings and facades, too. In the past ten years, 
preventive measures against moisture have be-
come increasingly relevant. Modern buildings are 
often planned with moisture protection in mind, 
since the selection of building materials can keep 
moisture damage to a minimum. 

Hydrophobizing building materials is not a 
recent invention. The ancient Egyptians 
treated their papyrus boats with salt so-
lutions, and Alexander the Great had 

wooden bridge piers dipped in olive oil before 
they were erected. Then and now, the objective 
was the same: protect the material proactively 
against the incursion of moisture. The purpose of 
this „chemical umbrella“ is to prevent or at least 
greatly delay moisture damage to the building. 
 Today, moisture in facades, masonry, bridges, 
and other architecture is considered as one of the 
most important factors contributing to building 
damage. Virtually no material is immune to the de-
structive power of moisture penetration. Wheth er 
masonry or cement, concrete, thermal insula tions 
or natural stone, whether brick or compo site 
structures—water destroys the inner cohesion of 
the material. As a result, precious monuments 
crumble, bridges lose their bearing capacity, and 
masonry becomes unstable. Each year, moisture 
in buildings is responsible for billions of euros in 
commercial losses.
 The effects of water in the material vary. Mois-
ture settles into the pores, freezes in the colder 
months, and blows open microcracks in the stone. 
Water promotes the growth of certain fungi and 
other microorganisms that cover facades with 
fouling and attack the stability of the structures 
with their mycelium. Moisture washes out certain 
salts that then effloresce on the surface. Water 
also carries contaminants such as sulfur dioxide 
and nitrogen oxides from the outside air into the 
masonry and promotes the formation of corrosive 
acids. Not least, moisture reduces the insulating 
effect of walls, thereby increasing the energy 
consumption of buildings.

 

H
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Integrating water-repellence in the 
construction of new buildings can save 
billions of euros, thus preventing 
damage from moisture. This way, the 
time for the first renovation measures 
can be moved up significantly

Moisture on buildings can result in 
microcracks through frost-thaw 
cycles (above), the efflorescence of 
mineral salts (middle), as well as 
reduced thermal insulation, or 
growth of microorganisms (below)

   >>> 

Rising damp

Ways in which buildings 
can take up water

Driving rain
Condensation in capillary
Condensation 
above dew-point

Hygroscopic 
water retention

Osmosis
Technical faults

Infiltration of leak water
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 Above all, drymix products can meet the sharp 
increase in quality standards. Today’s materials 
must be “formula-proof,” so that expectations for 
the longevity of objects and warranty protection 
can be fulfilled. Ready-made formulations pay off 
over the long haul: They reduce renovation costs, 
because the integrated water repellence works 
far longer than surface coatings.
 Today’s mortars are complex products. Manu-
facturers mix anhydrous formulations that con-
tain 15 to 20 individual components. In addition to 
fillers and pigments, these mainly include additives 
that simplify workability, improve mechanical 
strength, shorten drying time, or control the air 
pore content as the prevention of tiny air holes.

High standards for water-proofing agents

Waterproofing agents play an increasingly im-
portant role in these complex formulations. The 
advantages are clear: If these water-repelling ad-
ditives are added to the dry mortar during for mul-
ation, the material and, later, the structural ele-
ment receive a kind of “inner” compact and ho-
mogeneous protection. High demands are placed 
on the waterproofing agent, however. Capillary 
water uptake must be ruled out or at least greatly 
reduced—and permanently. If this is not the case, 
the first rehabilitation measures for a building can 
become necessary after only a few years. 
 Drymix mixtures with water-repellent prop-
erties have been fixtures on the market for sever-
al years. But products that contain the impreg-
nating additives based on stearates or oleates 
show limit ed water repellency and work only tem-
 porarily. 

A key advantage of drymix 
products: After they are mixed 

with water, they can be 
worked easily as flowing 
screed or with the trowel

Higher quality through finished products

Thanks to the growing importance of drymix tech-
nology, this trend is gaining significant momen-
tum. The selection of dry ready-mixed products 
has grown enormously in the past few years, be-
cause of the many key advantages of these formu-
lations. They are easy to process and have long 
storage times. The properties of the finished build-
ing material are consistent and reliable, and easy 
processing at the construction site saves time and, 
therefore, costs.
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Siloxanes: sustainable protection 
through covalent binding

Experts from Evonik’s Consumer Specialties Busi-
ness Unit, on the other hand, have developed 
powdered impregnating materials based on or-
gano modified siloxanes that can give the structural 
component optimal water-repellence over the 
long term. Organomodified siloxanes are chemi-
cal com pounds that also contain, in addition to di-
methylsiloxy units [Me2SiO-], different organic 
endgroups. On the one hand, the silicon-oxygen 
back bone of these compounds gives them a high 
affin ity for the mineral construction material, and 
on the other hand, their organic endgroups im-
part a strong water repellency. As compounds, 
they are relatively inert chemically, and there -
fore offer ideal protection for the building over 
de cades.  
 Because the siloxane-based materials them-
selves are liquid, they are mixed into drymix for-
mulations and applied to porous, primarily inor-
ganic substrates. The end result is a fine, white 
powder that is easy to dispense and work. Behind 
their modest appearance lie true specialties opti-
mally tailored to your area of application.
 Marketed under the brandname SITREN® this 
product family has proven its outstanding proper-
ties in countless studies. They preserve the natural 
water vapor permeability of the structural com-
ponent, because it does not change the open pore 
structure of the material. They also leave the 
structure and color of the material unaffected—an 
extremely important factor for today‘s architec-
ture. They allow surface treatment, such as paint-
ing with conventional dispersion paints. They 

show an excellent beading effect and the desired 
high stability, even in a strongly alkaline medium, 
because cementitious systems often have a high 
pH value.
 But above all, they provide structural compo-
nents with long-term protection against moisture 
and the damage it can cause. The reason is that, 
unlike conventional metal soaps, SITREN® addi-
tives form permanent bonds with basic compo-
nents of the mortar. This means they cannot be 
washed out later on. 
 Test blocks containing a 0.25 percent dose of 
SITREN® additive were poured to verify long-
term protection. For comparison purposes, the 
exact same blocks were produced from drymix 
mortar with conventional water-repellent metal 
soaps. The samples were pre-conditioned for sev-
eral days in a humid environment, and then dried 
in an oven. For the actual test, the blocks were set 
on a water-saturated PU sponge, and the quantity 
of absorbed water was measured at defined time 
intervals (10 minutes to 72 hours). A sample with-
out water repellency was used as the control.   
The water-absorption tests were repeated in four 
cy cles. Between cycles, each of the mortar blocks 
was dried in an oven at 80°C. 
 In the tests, the samples impregnated with  
metal soaps showed an acceptable water-repel-
lent effect. After the fourth cycle, however, the 
impregnation had more or less disappeared, be-
cause it had been washed out with the water. On 
the other hand, the samples hydrophobized with 
SITREN® not only showed more effective im-
pregnation at the very beginning but remained 
water-repellent throughout all cycles. SITREN® 
ad ditives, therefore, ensure reliable and 

The powdered impregnating 
materials of Evonik are 
based on organomodified 
siloxanes (left)

Comparison between a brick 
water-proofed with SITREN® 
(background) and an untreated 
brick (foreground). In the 
untreated brick, moisture has 
caused mineral salts to float 
and effloresce on the surface
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With SITREN®, hydro-
phobized construction 

materials show very 
good beading effect 

without impairing the 
natural water vapor 

permeability

long-term protection against damage caused by 
moisture penetration. 
 The development of innovative hydrophobiz-
ing agents serves current developments in the 
construction market: drymix products based on 
formulas that allow long-term and high-quality 
construction are quite common today, and will be 
used even more widely in the future. Worldwide, 
about 85 million metric tons of drymix construc-
tion materials were sold in 2006. Experts predict 
that the market will more than double to 180 mil-
lion metric tons by 2011. Particularly strong 
growth is expected in Asia, Eastern Europe, and 
South America. 
 Growth is driven by the constantly rising de-
mands for materials. The primary catalysts are 
grow ing productivity along the entire value-added 
chain in the construction industry, and the increas-
ing importance of design and aesthetic aspects. 
Moreover, the demand for sustainable construc-
tion requires high longevity for buildings, innova-
tive materials, and optimal energy efficiency. 
These, in turn, prevent costly rehabilitation or 
com  promises in quality from the outset. l 

Comparison of the water uptake of drymix blocks that have been hydrophobized with 
SITREN® and with metal soaps. While water uptake significantly increases after the fourth cycle 
with metal soaps, it remains at the same low level throughout all cycles with SITREN®
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Drymix products con-
taining organomodified 

siloxanes-based addi-
tive developed by 

Evonik offer very good 
long-term protection 

against moisture. Even 
conventional dispersion 

paints can be easily 
applied. Now nothing 

stands in the way 
of a colorful cityscape


