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CO, emission

Cement
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Tricalcium silicate (3 CaO SiO,, C;S)
Main phase (60 % of Portland cement
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— [ DECIEASE of clinker content in cement
alternative raw materials recycled , fly ash
* Increase of service life

improvement of demolition and recycling
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Rising damp -
Damaged
=
Micro-
organism
Poor Insulation

Mechanical
Damage

Damages through moisture Silicone additives to support
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Penetration of moisture

< driving rain
' < condensation in capillary
, condensation above
< dew-point
, hygroscopic
< water retention
", = < 1 osmosis
Ingress of water leads to z ,
< technical faults
damage of facades
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Costs for maintenance
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Capillary water up-take

Speed of water up-take:

Water transport R 1;2 ;ﬁta;t '

due to capillary action r: capillary radius

Height of water suction:

big Small pore 2 <0 < cos®
2) h=
rxpxg

o: surface tension
o:: surface angle

d: density

G: gravity constant

Temporal up-take:
3) M=Ax \/E

M: amount of water up-take
A: water up-take coeff. [kg/(m?°s)]
t: time
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Water up-take depends on surface

2 <0 < cos®™

f'X]L?Xg

2) h=

o surface tension

®:: surface angle
d: density
G: gravity constant

Measure of contact angle page | 14
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hydrophobisation agents

The main function of water repellents is to prevent liquid
water from penetration into the building materials. To achieve
long term performance water repellents need to penetrate
beyond the surface layer into the interior substrate of the
porous material.

Requirements for excellent water repellent:

Reduction of water No significant reduction of
absorption > 70% . water vapour permeability

No adverse effects on

Protection from driven rain
substrate

Efflorescence control Easy application

High penetration depth Cost effective
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Silanes, siloxanes, silicone resins

RE= Me OH H

Silane Silicones Silicone Resins Siliconate

* monomeric molecules » oligomeric or polymeric * highly branched * e.g.. K* saltsod siliconates
. . molecules polysiloxanes of higher S
e contain one Si : « [For concrete; injections
. molecular weight
. low molecular weight surface tension about 22
mN/m » provide excellent beading

 alkyltrialkoxysilanes properties

» organo-modified siloxanes

* Octyl-/iso-octyl-/isobuty some of the methyl groups at « low alkaline stability
, : the silicon atoms are .
. - . - 0,
alkyl chain-length provides substituted by other organic must be diluted to 5-10%

steric protection solids

groups
» excellent impregnation depths

) . mainly used for
even in alkaline substrates y

hydrophobisation of neutral
and natural substrates
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Mechanism of water repellence

Silanols

EVONIK

Monomolecular spreading on surfaces
Chemical reaction with the substrate

Irreversible bonding between silicone
and substrate

Low surface tension

Hydrophobic Hydrophilic,, .,



Evolution of silane- und siloxane- {

EVONIK

INDUSTRIES

systems

1960 | 1970 | 1980 | 1990 | 2000 | heute

' Alkalisiliconates

. Alkoxysiloxanes solvent based
Drivers: | | |

Alkoxysilanes

environment | :
Water based emulsions

performance , ,
Pasty products
price : :

F-alkylsilanes

Powders
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Composition of dry-mix mortars EVONnIK

Raw materials for
dry-mix mortars

Additives
cl\:/l('emen'tl' Redispersible powders
¥ |c(:jro tSIcIIC? Cellulose ethers
ydrated fime Pigments
Gypsum

Defoaming agents
Air-entraining agents

Aggregates, fillers Anti-shrinkage agents

Silica Plasticizing agents
Limestone Hydrophobing agents
Polystyrene

Cellulose fibre

Polypropylene fibre

Just adding water
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Beading test EVONIK

)

A 0.5 ml water droplet is
placed on the specimen’s
surface and removed after
10 minutes.

The beading effect

IS proportional to

the wet area left by

the droplet on the
specimen’s surface.

Water vapour permeability and
breathability is not affected
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A 0,5 ml water droplet is placed on the specimen’s surface and removed after 10 minutes. The beading effect is proportional to the wet area left by the droplet on the specimen’s surface.




Hydrocapillary Water Absorption Test EVONIK
UNI 10859 (DIN 52617)

Durable water repellence

Time 10 min 20 min 30 min &0 min 4h & h 24 h 48 h 72h

350

300

250 / — m—
200 f___, /

150 __,...--'“""#f _-..-#____,.f
—— — —
i -F-#r
50 1 _— ]
:ﬁ I
0 |
== Control st cycle, Stearates w4 th cycle, Stearates w1 st cycle, SITREN® P750 w4 th cycle, SITREN® P 750

Water up-take [mg/ cm?] in tile grout formulation according to M1 10859 (similar to DIN 524617 ).
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Applications of silicones in

construction

@ evonik
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Additive for silicate paints
Insulation material

Matrices for concrete

Concrete hydrophobisation
Primer for paints

Sanitary grouts

Gas concrete hydrophobisation
Brick hydrophobisation
Gypsum hydrophobisation
Profile seals

Rubber seals

Structural glazin

Roofing tileshydrophobisation
Window profiles

Expansion joints

Natural stone hydrophobisation
Limestone hydrophobisation
Binder systems for silicate paints
Additives for renders

Damp proof course

INDUSTRIES
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Sustainable protection by
silicones In construction

Adhesives& 34%
se

rete
xtures

Pro

coa 20%
42%

Asphalt 4%

17,9 Billion €
Total Construction Market
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Conclusions

@ There is a strong relation between building physics and climate

@ Intensive R&D for new construction materials inclusive binders
additives to improve durability and sustainability

@ Silicones and their modifications offer due their unique properties
protection as water repellents for constructions and buildings
right from the beginning
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broad variety of phenomena at interfaces.

Wetting
Spreading
Washing
: Cleaning
Y ¢ Polishing

l - . . .
. Softening DISInfectmg
Anti-

d Bleachmg. shrinkage
. (Re)-Freshing

> Foam stabilization e =
= & Defoaming

i

Foaming

_ Rel acing

—= Hydrophobising Emulsifying

= g;pmm) Solubilising

= Lubricating Dispersing

i Adhering Coagulating
Conditioning Controlling rheology

—=9
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Hydrocapillary Water Absorption Test

Preparation of Test Specimen :

The dry mix formulation of Wall Putty (without any additive) was taken as substrate for
the comparative study.

Different cubes (4 cm x 4cm x 16 cm) of wall putty were prepared by incorporating
separately Sitren P 750 and competition product at 0.1, 0.2 & 0.3 % concentrations each
along with a control.

Curing : The cubes were allowed to set at 100 % humidity at room temperature for 24
hours and then cured for 31 days at temperature 23°C and 50 % relative humidity.

After curing for 31 days, Hydrocapillary Water Absorption Test was performed on the
cubes.

Hydrocapillary Water Absorption Test :

The test specimen were kept on a water saturated polyurethane soft foam (density 25-
30 g/l). The water absorption is determined in kg/m? by weighing the specimen after 10
min, 20 min, 30 min, 60 min, 4 h, 6 h, 24 h, 48 h, 72 h.
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