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Corrosion Control with
Protectosil®

Long

life and low maintenance costs for
steel-reinforced concrete structures

Whether in buildings, bridges, or parking
garages, steel-reinforced concrete struc-
tures represent a major portion of private
and public investments. This makes it all
the more important to prevent corrosion
of the rebars, which could undermine the
mechanical stability of the structure. To
prevent corrosion, you must stop water
and chloride ions from penetrating into
the building material.

Protectosil® CIT is a special silane-based
corrosion inhibitor system from Evonik.
Protectosil® CIT molecules penetrate

deep into the structure and bind chemi-

Protectosil® CIT

Suppresses the Corrosion Mechanism

Damage to reinforced concrete structures
often begins when water and chloride
ions penetrate into the material of the
structure. Particularly under harsh weath-
er or environmental conditions, pene-
trating water can trigger damage by
de-icing salt or salt-wedging. Through
hydrogen bonding, water is relatively
firmly bound in the pore spaces of con-
crete, acting as the transport medium

for chloride ions. If these ions reach the
steel reinforcement, corrosion sets in.

cally to the building material. But one
more feature rounds out its special ability
to reduce corrosion: Protectosil® CIT in-
terrupts the electrolytic current that ulti-
mately leads to corrosion.

This scientifically proven corrosion con-
trol makes Protectosil® CIT the product
of choice for repairing structures that
have already been affected by corrosion.
In new reinforced concrete structures,
Protectosil® CIT can, of course, consider-
ably prolong the life of the structure and
improve its resistance to corrosion, right
from the start.

Protectosil® CIT counteracts
both these mechanisms:

» The special composition of
Protectosil® CIT interrupts the
electrolytic current, reducing
corrosion and rust formation.

= Protectosil® CIT provides particularly
deep-acting protection against pene-
trating water and effectively prevents
chloride ions from reaching the rebars.




Protectosil® DRY CIT Offers Perfect
Corrosion Protection.

Even in cases where the concrete cover is very thin.

| Test specimen (cross-section)

External test at SGK

(Swiss Society for Corrosion Protection)

Test cycles (wet / dry cycles) Soni
» 5 days dry at 35°C and

» 2 days ponding in NaCl Solution.

- overall period of testing: 520 days. 30
520 days of testing are equivalent to at 10mm
least 35 years outside weathering.
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even at a depth of 10 mm)

In the graphs above, the ponding time current on the sensors. With 4 w%
of the test specimens is plotted against Protectosil DRY CIT, perfect corrosion
the current measured between the protection is observed, even when the
electrodes. The onset of corrosion is concrete cover is only 10 mm thick.

characterized by an observable rise in



| Protectosil® CIT effectively halted corrosion in a parking garage for over 11 years!
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Case Study:
Monroe County Parking Garage

Conditions in parking garages are condu-
cive to corrosion. In 1996, corrosion cur-
rent measurements were carried out for a
parking garage in Monroe County, Penn-
sylvania. The results indicated a high pro-
bability of damage, so Protectosil® CIT was
used during the renovations performed

in the same year. Annual tests carried out
since 1996 prove that even in a building
already considerably affected by corrosion,
one-time application of Protectosil® CIT
can strongly inhibit further corrosion.




Mass Modification with
Protectosil® DRY CIT

Protectosil® DRY CIT is Protectosil® DRY CIT

a free-flowing powder improves the quality of
Protectosil® DRY CIT is the first solid various P FOd ucts
mass modifier for corrosion protection

for concrete.

As a free-flowing powder, it is easily dis-
persible in concrete mixtures and does
not influence the color and the surface
appearance of concrete. It is innocuous
according to the German Chemicals Law
(ChemG) and reduces the uptake of water
significantly. Furthermore, Protectosil®
DRY CIT modified mortars show excel-
lent wetting properties during processing.

Manufacturers of precast concrete parts:
Use as corrosion inhibitor for structural
concrete as replacement for calcium nitrite
or amino-based admixtures.

Cement manufacturers: Use as additive
for ready-to-use cement products, for
anti-corrosion and hydrophobic proper-
ties (reduction of water uptake).

Manufacturers of repair mortar: 25 kg
bags of dry concrete with a latex polymer
added (ready-to-use formulation, only ad-
dition of water and mixing is necessary,
high-end segment of market, especially
in case of fast-curing products). Integral
additive for concrete blocks (for facades),
substitution for currently used stearates.

This scientifically proven corrosion control
makes Protectosil® DRY CIT the product
of choice for repairing structures that
have already been affected by corrosion.
In new reinforced concrete structures,
Protectosil® DRY CIT can, of course, con-
siderably prolong the life of the structure
and improve its resistance to corrosion,
right from the start.

Performance

» Extremely good storage stability of Protectosil® DRY CIT

» The additive is easy to process and requires no special after-treatment

» The additive is highly temperature stable

» Treated concrete shows no significant loss in compressive
strength after 90 days of curing

» Concrete corrosion testing at the Swiss Society for Corrosion was successful over
520 days (35 years of outside weathering)

Protectosil® DRY CIT offers excellent long-time protection of concrete against
corrosion.

Chemistry

Reactive organofunctional silane molecules:

= react with cement and siliceous material in concrete |

» react with oxide layer of iron and strengthen the ‘RO Si— O R’
passivation layer |

= form a water vapor-permeable barrier against OR~ n

water-soluble harmful substances




Europe/ Middle-East /Africa/
Latin America

Evonik Degussa GmbH
Inorganic Materials
Weissfrauenstrasse 9
60287 Frankfurt am Main
Germany

PHONE +49 69 218-5656
FAX +49 69 218-3942
www.protectosil.com
protectosil@evonik.com

NAFTA

Evonik Degussa Corporation
Inorganic Materials

379 Interpace Parkway, P.O. Box 677
Parsippany, N) 07054-0677

USA

PHONE 800 828-0919 (toll free)
+1 973 541-8551

FAX +1 973 541-8503

www.protectosil.com

protectosil@evonik.com

EVONIK

INDUSTRIES

Evonik. Power to create.

China

Evonik Degussa (Shanghai) Co., Ltd.
Inorganic Materials

55, Chungdong Road

Xinzhuang Industry Park

Shanghai 201108, P.R. China

PHONE +86 21 6119-1053
FAX +86 21 6119-1075
www.protectosil.com
protectosil@evonik.com

Asia/Pacific

Evonik Degussa (SEA) Pte Ltd.
Inorganic Materials

#07-18 Nordic European Center
3 International Business Park
609927 Singapore

PHONE +65 6899 0080
FAX +65 6899 0090
protectosil@evonik.com

This information and all further tech-
nical advice is based on our present
knowledge and experience. However,
it implies no liability or other legal
responsibility on our part, including
with regard to existing third party
intellectual property rights, especially
patent rights. In particular, no war-
ranty, whether express or implied, or
guarantee of product properties in the
legal sense is intended or implied. We
reserve the right to make any changes
according to technological progress or
further developments. The customer
is not released from the obligation to
conduct careful inspection and testing
of incoming goods. Performance of
the product described herein should
be verified by testing, which should
be carried out only by qualified ex-
perts in the sole responsibility of a
customer. Reference to trade names
used by other companies is neither a
recommendation, nor does it imply
that similar products could not be
used.
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