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Protectosil® CIT

Corrosion Inhibitor Treatment
N for steel reinforced concrete
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Corrosion, simply defined, is the deterioration of metal components.
It’s a naturally occurring process that would appear harmless to most
people. However, to owners of steel reinforced concrete structures,
it's a nightmare. Buildings, bridges, parking decks and condominiums
are major private and public investments that all can succumb to the
deteriorating effects of corrosion.

Corrosion of concrete’s reinforcing steel is a serious problem leading
to cracks, spalls, leaks and falling concrete. The ramifications of these
problems are: structural failure, collapse, expensive repairs, and legal
liability. Repairing damage alone is not sufficient. The underlining
corrosion will continue to cause future damage. Protectosil® CIT can
reduce corrosion at a fraction of the cost of future repairs.
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Protectosil® CIT actively protects steel reinforced concrete in two
distinct ways:

« reduces active corrosion
- protects against ingress of water-borne chlorides

Even in concrete exposed to high corrosion conditions, Protectosil® CIT

provides long-lasting protection. Protectosil® CIT is an innovative
patented organofunctional corrosion inhibitor from Evonik Degussa
with outstanding features:

- Suitable for cast-in-place, precast and high performance concrete
- Easy (spray on) application

- Effective in structures with elevated chloride content

- Effective in high humidity conditions

+ Proven to reduce active corrosion by more than 90%

« Stops corrosion due to the ring anode or “halo effect”
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Because the best repair
is the one that never has
to be done

Protectosil® CIT Protects
From Within

Protectosil® CIT
interrupts the
mechanism of corrosion

Protectosil® CIT
has been proven by
independent test
agencies to reduce
active corrosion

Protectosil® CIT Saves
You Money

Protectosil® CIT
Penetrates to the Steel
Reinforcement

Protectosil® CIT with
Galvanic Protection
Systems

Protectosil® CIT with
Corrosion Inhibitor
Admixtures and
Pozzolans

Analytical Testing/
Quality Control

Fugitive Dyes for
Quality Control

Protectosil® CIT on
the Internet
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Tests performed on

steel reinforced columns
(pictured left) at the
entrance of the gallery of
Cianca Presella located on
the Swiss Highway A13

Corrosion occurs when the steel becomes unstable or in electrochemical terms
non-passive. Generally, steel in concrete is very stable, but environmental
influences such as chloride ions from deicers, sea water, or the carbonation of the
concrete all cause the reinforcement to become unstable. At this point corrosion
is a simple electrochemical reaction between the steel, moisture and oxygen.

Protectosil® CIT acts efficiently against both aspects of corrosion:

« Protectosil® CIT's proprietary organofunctional chemistry interrupts the
electrolytic current, causing the steel to repassivate itself and to substantially
decrease the corrosion and its byproduct rust

« Protectosil® CIT provides a deeply penetrating barrier that prevents additional
water and chloride ions from reaching the rebar

The result: A dramatic decrease in corrosion!

Field Study: NACE reports a clear decrease in corrosion

Protectosil® CIT was compared with other corrosion inhibitors to test their
effectiveness in reducing corrosion currents and the repassivation of steel on
concrete columns. NACE reported that, “The Protectosil® CIT treatment resulted
in a clear decrease in corrosion current, and even repassivation is observed on
the sensors initially showing active corrosion.” (NACE Materials Performance,
October 2006)

Lab Study: FHWA Corrosion Performance Tests
on Cracked Concrete

The effectiveness of Protectosil® CIT and other corrosion inhibitors was
documented using the rigorous FHWA RD-98-153 protocol. To measure the
inhibitor’s ability to reduce corrosion resistance, the protocol spanned two years
and consisted of weekly salt water ponding on reinforced concrete specimens
with transverse cracking.

Protectosil® CIT was applied to the surface of cracked concrete specimens and
after 48 wet dry cycles, the results demonstrated that Protectosil® CIT ranked
exceptionally high in the test over competitors and was 99% effective in
preventing corrosion.

Percent Corrosion Improvement
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* Photos of spraybar application on the bridge span of
the Commodore Barry Bridge.

i : i Corrosion Measurements 1997-2007, Commodore Barry Bridge
ield Study: Commodore Barry Bridge g
(US 322)
Corrosion Rate,
Transporting over 35,000 vehicles per day pA/cm® Approach Ramp 1 Bridge Span Approach Ramp 2
across the Delaware river, the Commodore 0.9
Barry Bridge, represents a major passageway 0.8

linking Southeastern Pennsylvania & Southern

New Jersey. In 2001, the Delaware River Port 0.7

Authority approached Evonik Degussa Corp. to 0.6

rehabilitate the bridge which showed signs of 0.5

corrosion damage due to chloride ion ingress 04

and transverse cracking. After analytical testing

confirmed the amount of corrosion present, 0.3

Protectosil® CIT was then specified to treat 0.2

1,000,000 square feet of the bridge deck 01

and all its approaches.
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Protectosil® CIT’s protection system not Additional Cost Savings Facts Analysis of steel reinforcement proves that Protectosil® CIT penetrates and forms
only protects the rebar from corrosion and - Corrosion repairs costs run between a chemical bond to the steel. X-Ray Photoelectron Spectroscopy (XPS) studies
chlorides, but it also protects your assets. $80 to $100 per sq. foot of steel extracted out of concrete treated with Protectosil® CIT clearly show the
By reducing repair costs and increasing the chemical changes imparted by the inhibitor. XPS is a quantitative spectroscopic
service life of your structure Protectosil® CIT surface chemical analysis technique. It's often used to measure elemental

can save you substantial money. composition on surfaces of a material, including steel. The detection limit for

« Repairs result in lost revenue due to
structural down time

« Protectosil® CIT costs less than most elements using XPS is 100 ppm to 1000 ppm. The charts below are XPS
competing corrosion reduction strategies results. (Aqura Analytical Solutions)

« Cost payback is normally less than
3 years

Case Study: Monroe County
Parking Facility, Monroe, PA

Autopsies of steel reinforced concrete specimens
after 520 days of cyclic salt water exposure

The long term benefits of Protectosil® CIT
have been demonstrated on a four level
parking structure in Monroe, Pennsylvania.
In 1996, Protectosil® CIT was applied to
remediate corrosion problems that were
present such as high corrosion current

and delamination. Each year corrosion
measurements have been performed at
the site since the application to check

and ensure the effectiveness of the

e . ey
inhibitor. Each annual test has verified that Protectosil® CIT Amino alcohol/carboxylate inhibitor
Protectosil® CIT is working.

Field Performance of Protectosil® CIT: Parking Structure Exposed to Deicer Salts Protectosil® Penetration and Bonding to Steel Reinforcement Amine component of Protectosil® CIT
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Properties Protectosil® CIT Amino alcohol/carboxyl based  Silicate based

Typical Active Content 100% 30% to 35% 10% to 15% Analytical Testing for COSt' Other services Provided include:
tzx\s’fff;’jgyfension (<water) Ves No No Saving Corrosion Inhibition - Corrosion current measurement:
Application Temperature 20°F to 100°F 35°F to 100°F 40°F to 100°F On-site technical ana|ysis is one of the Half-ce/l & Llnefﬂ‘ pO/GFIZGtIOI'I *
Chemically Bonds to Substrate Yes No No many benefits that Protectosil® CIT has  ° Chloride analysis

Corrosion Reduction via ASTM G109 590% 010 65% 0% to offer. Our support professionals can - Concrete permeability

Corrosion Reduced at > 90% RH & 100°F | Yes No Data No Data fl'\l,eal:ll;:'let );c;lsjlts;rtll-lg:lurr;ea r;:;et(;?Zrl'?r:?qelT: - Ca rbor.1ation meaISU rement
Corrosion Reduction with specific to your site. « Analysis for previous surface

15 mil micro-cracks (FHWA -RD-98-153) | >90% No Data No Data treatments

Max. Chloride lon Content

per Cement Weight 4% to 6% 1% to 2% No Data

Reduces Additional Chloride Penetration Yes No No

Penetrates/Reduces Corrosion in Concrete
Previously Treated w/Repellents

or Inhibitors Yes No No
Weather Resistant/Water Insoluble Yes No No
Corrosion Based Warranty Yes No No

Protectosil® CIT has extensive laboratory and field data to support its exceptional

performance. Advantages over competing technologies include: ; ' _ aan
. . v - pang
- Longer service life — ! Y -t nanc

- Combines inhibitor and secondary sealer

- Compatible with subsequent caulking or coatings without additional surface

preparation *Additionally, we can predict the degree of corrosion reduction you can expect and perform follow up corrosion

monitoring to track the performance of Protectosil® CIT.

Protectosil® CIT can work in conjunction with galvanic protection systems such as
embedded galvanic anodes or zinc rich coating systems. Protectosil® CIT works
independent of the sacrificial anodes of these systems and enhances their overall
performance.

Fugitive dyes added to Protectosil® CIT
allow workers and inspectors to see
exactly where product was applied.

Fugitive Dyes:
« Ensure thorough application
« Prevent product waste
The use of admixed corrosion inhibitors in patching materials or in the existing « Lowers labor costs
concrete will not affect the performance of Protectosil® CIT. The most common « Color disappears after 5-7 days
admixed inhibitors (calcium nitrite and amine based) do not interfere with the
chemical reaction of the Protectosil® CIT. Pozzolans and high strength concrete
does not interfere with the penetration of Protectosil® CIT.
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Information, addresses, and contacts

The website www.protectosil.com offers
a well-structured platform where you can
find information on products, methods,
and chemical processes. A solution-finder
provides informative brochures and
presentations for downloading, in addition
to product information and safety data
sheets.

The database containing details of Evonik
contacts and dealers worldwide gives you
convenient access at any time to important
contact data.

www.protectosil.com

www.evonik.com
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EVONIK

INDUSTRIES

Evonik Degussa Corporation

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

PHONE +1 800 828-0919

FAX +1 973 541-8503
info.protectosil@evonik.com
www.evonik.com

Evonik. Power to create.

This information and all technical and other advice
are based on Evonik Degussa Corp’s (“Evonik”)
present knowledge and experience. However,
Evonik assumes no liability for such information

or advice, including the extent to which such
information or advice may relate to third party
intellectual property rights. Evonik reserves the
right to make any changes to information or advice
at any time, without prior or subsequent notice.
EVONIK DISCLAIMS ALL REPRESENTATIONS
AND WARRANTIES, WHETHER EXPRESS OR
IMPLIED, AND SHALL HAVE NO LIABILITY FOR,
MERCHANTABILITY OF THE PRODUCT OR ITS
FITNESS FOR A PARTICULAR PURPOSE (EVEN
IF EVONIK IS AWARE OF SUCH PURPOSE),

OR OTHERWISE. EVONIK SHALL NOT BE
RESPONSIBLE FOR CONSEQUENTIAL, INDIRECT
OR INCIDENTAL DAMAGES (INCLUDING LOSS
OF PROFITS) OF ANY KIND. It is the customer’s
sole responsibility and obligation to arrange for
inspection and testing of all products by qualified
experts. Reference to trade names used by other
companies is neither a recommendation nor an
endorsement of the corresponding product, and does
not imply that similar products could not be used.



