








As an additive at time of mixing

• Treats entire load of concrete

• Added at the batch plant into mixer trucks

• Stays in the concrete until calcium hydroxide
becomes available from the cement/water
hydration process then reacts. Permeability
is significantly reduced.

• Some void space still present – capillaries
and bleed water channels still form

As a spray-applied treatment

• Applied after voids have formed, effectively
closes them in the interaction zone

• Penetration depth varies

• Can act as a curing mechanism when applied
to new concrete

• Can also be applied to existing concrete

How is CS introduced to 
concrete?











To Slow Penetration of Chlorides and Other Sources 
of Chemical Attack

• Bridges (deicing salts & salt
water)

• Parking Decks

• Driveways

• Parking Lots

• Sidewalks















5959 Shallowford Road, Suite 405 

Chattanooga, TN  37421 

Phone: 423.305.6151 | Fax: 423.305.6150 

Web: www.spraylockcp.com 

SCP Tech Brief: Chloride Mitigation 

How Spray-Lock Concrete Protection Works 

Spray-Lock Concrete Protection (SCP) spray-applied technologies are made up of post-initial set applied 

colloidal silica.  Because of the colloidal silica’s extremely small particle size, it has a tremendous amount 

of pozzolanic potential, greater even than silica fume1.  This reaction takes place in the capillary voids 

and pore space in concrete, filling the void space with C-S-H, the same reaction product concrete relies on 

for most of its strength and durability.  SCP products are used worldwide as a concrete matrix 

waterproofing agent because it restricts the movement of water through concrete, even under hydrostatic 

pressure.  Because of this waterproofing action, water-borne contaminant ingress is considerably reduced, 

including chloride transport.  This ability to restrict the movement of water and chlorides is particularly 

important when considering concrete reinforcing steel corrosion. 

Chloride Induced Corrosion of Reinforcing Steel in Concrete 

Chlorides are an important consideration when examining reinforcing steel corrosion in concrete because 

they penetrate the passive layer around the rebar. The passive layer around rebar is a film created by the 

high pH (alkalinity) of concrete through which oxygen cannot penetrate. A prevailing theory is that 

chloride ions increase the solubility of the passive layer, causing it to give way at a threshold 

concentration2. Once the passive layer is penetrated, the corrosion action no longer needs chlorides to 

progress, and is typically self-sustaining, needing only the rebar, water, and oxygen to progress. The 

primary consideration after the passive layer is breached by chlorides then becomes the pore structure of 

the concrete along with the electrical resistivity that the pore structure provides3. 

1 Singh, L.P., Karade, S.R., Bhattacharyya, S.K., Yousuf, M.M., & Ahalawat, S. (2013) “Beneficial role of nanosilica in cement 
based materials – a review,” Construction and Building Materials 47, 1069-1077. 
2 Hussain, R.R. (2014) “Passive Layer Development and Corrosion of Steel in Concrete at the Nano-scale”. Journal of Civil & 
Environmental Engineering 4:e116
3 Neville, Adam (1995) “Chloride Attack of Reinforced Concrete: An Overview.” Materials and Structures 28, 63-70. 









To interpret what the changes in tested values for both the Florida and Tennessee DOT case studies, 

evaluation against commonly accepted industry threshold levels is useful for half-cell potentials, half-cell 

resistance, and surface resistivity. 

Conclusion 

Figure 4: Describing the Effects of SCP on Reinforced Concrete Corrosion Cycle 

SCP treatments are useful for combating corrosion of concrete reinforcing steel in several ways.  

First, SCP products can significantly slow the transmission of chlorides through the concrete, 

potentially extending the corrosion initiation period by years over untreated concrete.  Second, 

SCP treatments can waterproof the concrete, reducing access of the corrosion reaction to water 

and significantly restricting oxygen availability.  Next, SCP treatments can increase the electrical 

resistivity of the concrete to levels where corrosion is unlikely to occur.  Finally, SCP products 

have demonstrated the ability to purge some of the available chlorides from the concrete. 

In any corrosion mitigation project, SCP recommends testing levels of chlorides at various 

depths, and performing half-cell and surface resistivity measurements before and after treatment.  

Results should be evaluated to determine if treated results are consistent with requirements for 

reinforcing steel preservation for the project. 









Saturday, January 14, 2023 at 10:02:42 Eastern Standard Time

Subject: Checking in - test data P3 Marine
Date: Thursday, November 17, 2022 at 2:52:34 PM Eastern Standard Time
From: Brent Rollins
To:

Hi 

Hope everything is going well for you guys.  When we spoke on the  site I had men>oned sharing
some informa>on from the project I have going on in Dubai.  Unfortunately I cannot send the report, but if
you want to see it to verify, I can share the informa>on via my screen in a Teams mee>ng.  If there is any
opportunity to meet for just a few minutes by Teams can you name a day and >me? I’ll make it work on my
end. 

I have included a summary of the informa>on as follows.  Please do not distribute outside your organiza>on:

Laboratory of Record:  Arab Center for Engineering Studies, Dubai, United Arab Emirates
Product Tested:  Spray-Lock Concrete Protec>on P3 Marine
Project: Business Bay Towers, Dubai
Specimen type:  Project Cores

Test Method: BS 1881: 2015 Part 124 Cl. 12.1.  Chloride Content of Concrete (3 samples each depth, each
condi>on)

Note: This test demonstrates the purging of non-chemically bound chlorides from the pore space.

Avg. %, 0-25mm Avg. % 25-50mm Avg. % 50-75mm Avg. % 75-100mm
Before 0.400 0.177 0.083 0.065
A^er P3 Marine 0.260 0.154 0.054 0.016
     
% Improvement 35% 13% 35% 75%

 
Test Method: ASTM C1202-19 Rapid Chloride Permeability (3 samples each condi>on)
 
Note:  This test demonstrates an improvement of the pore structure as measured by electrical current
passed.
 

 Average Coulombs
passed in 6 hours

Before 469
A^er P3 Marine 327
  
% Improvement 30%

 
 
These results should not be interpreted as a guarantee of performance on your site with your concrete.
  However, as you can see from the coulomb ra>ngs, this concrete started out as very good concrete. 
Concrete on your site, being older, likely will experience more benefits from P3 Marine applica>on, but only a
test area could say for sure.  While on the site, we also discussed half-cell corrosion poten>als and surface
resis>vity as methods to verify our products’ performance.  You men>oned you were familiar with half-cell,
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but not surface resis>vity.  See the link below for surface resis>vity informa>on:
 
hcps://www.ewa.dot.gov/pavement/concrete/surfacetest.cfm
 
Please let me know if I can provide any addi>onal informa>on or if you would like to meet virtually for a few
minutes. 
 
All the best,
 
Brent
 
Brent Rollins
Vice President of Business Development
Spray-Lock Concrete Protec>on, LLC
M: +1 423.593.6674
www.concreteprotec>on.com
 
LinkedIn          YouTube
 
This email is intended only for the person to whom it is addressed and/or otherwise authorized personnel. The informa>on contained
herein and acached is confiden>al and the property of Spray-Lock. If you are not the intended recipient, please be advised that
viewing this message and any acachments, as well as copying, forwarding, prin>ng, and dissemina>ng any informa>on related to this
email is prohibited, and that you should not take any ac>on based on the content of this email and/or its acachments. If you received
this message in error, please contact the sender and destroy all copies of this email and any acachment. Please note that the views and
opinions expressed herein are solely those of the author and do not necessarily reflect those of the company. While an>virus protec>on
tools have been employed, you should check this email and acachments for the presence of viruses. No warran>es or assurances are
made in rela>on to the safety and content of this email and acachments.  Spray-Lock accepts no liability for any damage caused by
any virus transmiced by or contained in this email and acachments. No liability is accepted for any consequences arising from this email.
 



Laboratory photograph of chloride purging on 8x8x24 in. beam





Depth of Penetration Determination from Business Bay Towers Project, Dubai, UAE











Various other projects, Port of Marseille
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USPI Surgery 
Center, West 
Palm Beach FL

SCP products selected to protect all concrete structures including parking garage at 
this hospital 0.5 km from the ocean.

Contractor: Turner Construction

Architect: E4H & Alfonso Hernandez Architect, LLC

Concrete Sub: Baker Concrete
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P3 Marine  
Safety Data Sheet  
according to the Hazard Communication Standard (CFR29 1910 1200) HazCom 2012 

 

05/05/2020 EN (English)  2/4 
 

SECTION 5: Firefighting measures 
 

5.1. Extinguishing media 
Su tab e ext ngu sh ng med a : Powder, water spray, foam, carbon d ox de. 
Unsu tab e ext ngu sh ng med a : None known. 
 

5.2. Special hazards arising from the substance or mixture 
F re hazard : Not combust b e. 
 

5.3. Advice for firefighters 
Protect on dur ng f ref ght ng : Keep upw nd of f re. Wear fu  f re f ght ng turn out gear (fu  Bunker gear) and resp ratory 

protect on (SCBA). 

SECTION 6: Accidental release measures 
 

6.1. Personal precautions, protective equipment and emergency procedures 
Genera  measures : Use persona  protect on recommended n Sect on 8. Keep unnecessary personne  away from 

the re ease. 
 

6.2. Methods and material for containment and cleaning up 
For conta nment : Stop eak, f poss b e w thout r sk. 
Methods for c ean ng up : D ute sp  d rect y w th p enty of water and dra n to sewer. 
 

6.3. Reference to other sections 
See sect on 8 for further nformat on on protect ve c oth ng and equ pment and sect on 13 for adv ce on waste d sposa . 

SECTION 7: Handling and storage 
 

7.1. Precautions for safe handling 
Precaut ons for safe hand ng : Hand e n accordance w th good ndustr a  hyg ene and safety pract ce. When us ng do not eat, 

dr nk or smoke. 
Hyg ene measures : Wash hands before eat ng, dr nk ng, or smok ng. 
 

7.2. Conditions for safe storage, including any incompatibilities 
Storage cond t ons : Keep out of the reach of ch dren. Keep conta ner t ght y c osed. Protect from sun ght. Do not 

freeze. Store at temperatures between 5 °C (40 °F) and 38 °C (100 °F). 
 

7.3. Specific end use(s) 
Not ava ab e. 

SECTION 8: Exposure controls/personal protection 
 

8.1. Control parameters 
None 
 

8.2. Exposure controls 
Appropr ate eng neer ng contro s : Use vent at on adequate to keep exposures (a rborne eve s of dust, fume, vapor, etc.) be ow 

recommended exposure m ts. 
Persona  protect ve equ pment : Avo d a  unnecessary exposure. 
Hand protect on : None necessary under norma  cond t ons of use.  Wear g oves f hand ng arge quant t es. 
Eye protect on : Wear eye protect on. 
Sk n and body protect on : Wear su tab e protect ve c oth ng. 
Resp ratory protect on : In case of nadequate vent at on wear resp ratory protect on. 
Env ronmenta  exposure contro s : Ma nta n eve s be ow Commun ty env ronmenta  protect on thresho ds. 
Other nformat on : Hand e accord ng to estab shed ndustr a  hyg ene and safety pract ces. 

SECTION 9: Physical and chemical properties 
 

9.1. Information on basic physical and chemical properties 
Phys ca  state : L qu d 

  

Appearance : Trans ucent 
Co or : C ear 

  

Odor : Odor ess 
  

Odor thresho d : Not app cab e 
  

pH : 11.2  11.5 
  

Me t ng po nt : 0 °C (32 °F): Water / 1,713 °C (3,115 °F) Amorphous S con D ox de 
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SPRAY-LOCK CONCRETE PROTECTION   P3 MARINE GUIDE SPECIFICATION 
CHATTANOOGA, TN  Last Updated: 04/08/2020 

PENETRATING COLLOIDAL SILICA CONCRETE TREATMENTS 1 

NOTE TO SPECIFIER: Be sure to obtain the latest version of this Guide Specification. 

This Guide Specification is not a completed document ready for use. It must be edited (i.e., 
deleting, adding, or modifying text) as required to suit project requirements. 

The design professional and the contracting parties of the Contract Documents are 
responsible for the accuracy of issued project specifications, including use of this SCPTM 
Guide Specification. 

Contact SCPTM for instructions for other applications not included in this specification. 

SCPTM (SPRAY-LOCK CONCRETE PROTECTIONTM) SHALL NOT BE LIABLE FOR 
DAMAGES ARISING OUT OF THE USE OF THIS GUIDE 

CSI 3-PART SHORT-FORM GUIDE SPECIFICATION 

EDIT TO SUIT PROJECT REQUIREMENTS 

SECTION  

SCPTM SPRAY-APPLIED COLLOIDAL SILICA CONCRETE TREATMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes SCPTM spray-applied, penetrating, colloidal silica concrete 
treatments and substrate protection, applied after finishing for new and existing 
concrete for use in areas where the concrete member is exposed to migration and 
diffusion of chlorides from saltwater, splash zones, potential liquid contaminants 
under hydrostatic pressure, regular and consistent exposure to detrimental 
conditions, or other similar severe sources of attack mechanisms. 

1.2 PRE-POUR/ PREINSTALLATION MEETINGS 

A. Pre-pour/ preinstallation meeting: SCPTM personnel or approved representative should 
be in attendance, in-person or by phone, at the pre-pour/ preinstallation meeting for 
concrete placement to discuss the requirements for concrete member preparation and 
product application. 

1.3 SUBMITTALS 

A. Product Data: For each type of product. 
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SPRAY-LOCK CONCRETE PROTECTION   P3 MARINE GUIDE SPECIFICATION 
CHATTANOOGA, TN  Last Updated: 04/08/2020 

PENETRATING COLLOIDAL SILICA CONCRETE TREATMENTS 2 

1.4 QUALITY ASSURANCE 

A. Material Requirements: Concrete mixes need to be Portland cement based and 
designed in accordance with ACI and ASTM requirements. 

B. Manufacturer Qualifications: ISO 9001 Certified Manufacturer with a minimum 5 
years' experience and capable of providing field service representation. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Delivery, storage, and handling shall be according to the manufacturer’s written 
recommendations, industry guidelines, and/or Division 01 requirements whichever 
is more stringent. 

1.6 FIELD CONDITIONS 

A. Environmental Requirements per manufacturer’s written recommendations, 
Division 01, and as follows: 
1. Allow surfaces to attain a temperature of 35 deg F (1.7 deg C) and rising before 

proceeding with product application. 
2. Product should not be allowed to freeze. 
3. Protect application surfaces  during periods of exposure to high winds. 
4. Surfaces to be treated should not be frozen or have frost on them. In addition, 

standing water should be removed prior to treatment. 
5. Surfaces over 90 deg F and Direct Sunlight Conditions: Spray a fine mist of 

water on the surface before the application of SCPTM treatment to help alleviate 
premature chemical reaction and/or drying from taking place prior to achieving 
maximum penetration. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. SCPTM Spray-Applied Penetrating Colloidal Silica Concrete Treatment Performance:  
1. ASTM C 1556 Standard Test Method for Determining the Apparent Chloride 

Diffusion Coefficient of Cementitious Mixtures by Bulk Diffusion: Treated, normal 
strength concrete typically provides at least a 30% reduction of chloride diffusion 
from untreated concrete. 

2. NT 492 nordtest method Concrete, Mortar and Cement-Based Repair Materials: 
Chloride Migration Coefficient From Non-Steady-State Migration Experiments: 
Treated, normal strength concrete typically provides at least a 20% reduction of 
chloride migration from untreated concrete. 

3. EN 12390-8 Testing hardened concrete: Depth of penetration of water under 
pressure: Treated, normal strength concrete a typically provides at least a 70% 
reduction of penetration from untreated concrete. 

4. ASTM C 1803 Standard Guide for Abrasion Resistance of Mortar Surfaces Using 
a Rotary Platform Abraser: Treated, normal strength concrete typically provides at 
least a 40% reduction in abrasion loss from untreated concrete. 
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SPRAY-LOCK CONCRETE PROTECTION   P3 MARINE GUIDE SPECIFICATION 
CHATTANOOGA, TN  Last Updated: 04/08/2020 

PENETRATING COLLOIDAL SILICA CONCRETE TREATMENTS 3 

NOTE TO SPECIFIER: Retain or revise paragraph and subparagraphs below for USGBC 
LEED v4 requirements. 

B. Low-Emitting Materials: 
1. General Emissions Evaluation: Building products shall be tested and determined 

compliant according to California Department of Public Health (CDPH) Standard 
Method v1.1–2010, using the applicable exposure scenario. 

2.2 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide spray-applied 
products by Spray-Lock Concrete Protection, LLC, 5959 Shallowford Road, Suite 
405, Chattanooga, TN 37421; (office) 423.305.6151 / (fax) 423.305.6150; 
www.concreteprotection.com 

 

B. SCPTM penetrating colloidal silica concrete treatments shall conform to the 
information provided in the most current product data sheet supplied by Spray-Lock 
Concrete Protection. 

2.3 ACCESSORIES 

A. Large Surface Areas and/or Volumes: Low-pressure, high-volume sprayer less than 
100 psi (0.69 MPa), or medium-pressure airless sprayer less than 500 psi (3.4 MPa). 
Please refer to the manufacturers Product Data Sheet for more information on 
sprayer requirements and additional equipment. 

B. Small to Medium Surface Areas and/or Volumes: Pump or backpack sprayer for 
areas under 1000 sq ft (9.3 sq m), or sprayers indicated for large surface areas 
above. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare according to SCPTM’s written instructions. 

3.2 APPLICATION 

A. Apply using the SCPTM’s written instructions. 

END OF SECTION 
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