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Abstract
This article provides an in-depth analysis of Inorganic Zinc Silicate (I0ZS) coatings, which are
renowned for their superior corrosion protection in industrial and marine environments. This study
explores the composition of IOZS, elucidates its protective mechanisms, addresses challenges in
its application, and outlines best practices for surface preparation, coating application, and
subsequent inspection. The findings highlight the advantages of IOZS coatings over traditional
methods, suggesting their significant potential in extending the durability and performance of
metallic infrastructures. Keywords: Inorganic Zinc Silicate, IOZS, corrosion protection, surface
preparation, application techniques, coating inspection, durability.

Introduction

Inorganic Zinc Silicate (IOZS) coatings are celebrated for their extraordinary corrosion resistance,
particularly in harsh industrial and marine environments. Unlike traditional methods such as Hot-
Dip Galvanizing (HDG), IOZS coatings offer enhanced protection due to their unique chemical
and physical properties. This article delves into the intricate composition of IOZS, explicates their
protective mechanisms, and details the best practices for applying and inspecting these coatings to
ensure maximum performance and longevity.

Chapter 1: Composition and Environmental Corrosion

1.1 Understanding Inorganic Zinc Silicate Coatings

Inorganic zinc silicate (I0ZS) coatings are composed of finely dispersed zinc particles within a
glassy silicate matrix. This combination ensures robust galvanic corrosion protection for steel
substrates, particularly in coastal environments. The porosity of these coatings allows for
continuous protection, which is a significant advantage over traditional galvanizing.

1.2 Chemistry of Environmental Corrosion

Corrosion on metals such as steel and zinc occurs under specific environmental conditions,
particularly in the presence of water (H20), oxygen (O-), and ions like chlorides (C1l7). Atmospheric
pollutants like carbon dioxide (CO.), sulfur dioxide (SO:2), and nitrogen dioxide (NO:) further
accelerate the corrosion process. The zinc particles within IOZS coatings react with these elements
to form protective barriers on the metal surface.

1.3 Mechanism of Protection in IOZS Coatings

The protective mechanism involves a multi-step chemical process. Initially, carbon dioxide (CO-)
reacts with water (H20) to form carbonic acid (H2COs). This acid then reacts with zinc to form
zinc hydroxy carbonate, an insoluble and inert compound. This compound effectively embeds
within the pores of the IOZS matrix, creating a robust barrier that significantly mitigates further
oxidation and prolongs the lifespan of the metallic substrate.
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Chapter 2: Surface Preparation for IOZS Coatings

2.1 Pre-Treatment and Environmental Considerations

Proper pre-treatment and surface preparation are crucial for the successful application of I0ZS
coatings, particularly under diverse environmental conditions as detailed in ISO 12944. Essential
steps include degreasing and high-pressure washing to remove contaminants like oils, grease, and
water-soluble salts that could otherwise lead to coating failure.

2.2 Selection of Abrasives

For optimal adhesion and performance, non-metallic abrasives such as garnet are recommended
for surface preparation. These materials help avoid issues like surface contamination, rust bloom,
and excessive surface roughness, which are common with metallic abrasives like steel grit or shot.

Chapter 3: Application Challenges and Precautions

3.1 Communication and Coordination

Effective communication is crucial in ensuring the successful application of IOZS coatings.
Detailed instructions regarding Dry Film Thickness (DFT), tip size, pressure settings, and
application distance should be provided to the airless painter by the project coating inspector or
supervisor.

3.2 Handling High Temperature Environments

Due to the quick-drying nature of IOZS, especially in high-temperature settings like those found
in GCC countries, measuring Wet Film Thickness (WFT) during application proves impractical.
To address this, test or reference areas should be initially painted to determine the correct number
of passes and thickness. Immediate DFT measurement of these test areas provides guidelines for
consistent application, preventing defects such as mud cracks caused by high zinc dust content.
3.3 Mixing Best Practices

Proper mixing of I0ZS products, consisting of a liquid binder base (Part A) and a zinc powder
component (Part B), is essential. Following manufacturer guidelines for filtering and mixing is
critical, avoiding high-power agitators that may cause premature curing. Mixing should be
conducted in a counterclockwise direction to prevent moisture-induced gel formation, ensuring
homogenous integration of zinc dust into the binder.

Chapter 4: Application Techniques and Inspection

4.1 Optimal Application Methods

To prevent oxidation, IOZS coatings should be applied to blasted surfaces immediately after
passing blasting inspections. Use of airless spray pumps is recommended for deeper penetration
into the substrate, as opposed to conventional or air-assisted pumps that only coat the surface layer.
Effective application avoids issues like dry spray and pinpoint rusting, critical for maintaining the
integrity of the coating.

4.2 Single-Coat Applications

The IOZS products typically do not require multiple layers due to their high zinc dust content,
which accounts for more than 80% of the composition. A correct, single application is often
sufficient. In cases where multiple layers are advisable, consult the paint manufacturer for specific
guidelines to ensure optimal results, especially in aggressive environments.

4.3 Inspection Techniques
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The coating inspector must employ thorough inspection practices using adequate lighting and tools
like inspection torches to detect defects such as mud cracks, dry spray, and pinpoint rusting.
Measuring Dry Film Thickness (DFT) accurately prevents issues related to over-thickness, which
can lead to nano cracks and subsequent mud cracks.

Chapter 5: Addressing Common Post-Application Challenges

5.1 Detecting and Repairing Nano Cracks

Nano cracks often precede mud cracks and are detectable using inspection torches. Immediate
repairs, following project specifications or manufacturer recommendations, are necessary to
prevent more extensive damage. Spot blasting and appropriate touch-up methods should be
employed for effective repair.

Observation of Nano-Crack Formation on Inorganic Zinc Silicate Substrate Due to Increased Dry Film
Thickness

5.2 Managing Dry Spray

Dry spray must be removed promptly using lighter grit scrubbers or plastic brooms. High-pressure
washing can also aid in thorough removal. Sandpaper is discouraged as it risks

exposing bare steel, which compromises the protective integrity of the IOZS-coated system.

5.3 Preventing Pinpoint Rusting

To avoid pinpoint rusting, a mid-coat or high-build system should follow the IOZS application.
These coatings provide an additional protective layer, especially vital for IOZS-coated materials
exposed to moisture or high humidity.

Chapter 6: Curing and Storage of IOZS Paint

6.1 Ensuring Proper Curing

Proper curing of IOZS coatings is crucial for maximum performance. Conducting a Methyl Ethyl
Ketone (MEK) solvent rub test ensures the coating has cured adequately. In low humidity
environments, creating artificial moisture conditions using dehumidifiers or wet jute sacks can
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facilitate proper curing, as opposed to relying solely on water sprinklers which may not be as
effective.

6.2 Storage and Handling

IOZS paints must be stored at temperatures recommended by the manufacturer and in appropriate
storage facilities. Once a pack is opened, it should be used immediately to avoid exposure to
moisture, which can lead to gel formation and render the paint unusable. Proper storage and
handling are essential to maintain the quality and effectiveness of IOZS coatings.

Conclusion

Inorganic Zinc Silicate Coatings (IOZCs) are exceptional for corrosion protection in industrial and
marine environments due to their distinctive composition and superior protective properties. These
coatings form stable zinc hydroxy carbonate barriers, providing enduring protection that traditional
hot-dip galvanizing methods lack.However, achieving the full protective potential of IOZCs
requires meticulous steps, from surface preparation and precise mixing to careful application
techniques and rigorous post-application inspections. Best practices include selecting appropriate
non-metallic abrasives, ensuring timely application after blasting, and maintaining effective
communication within the application team. Consistent coating thickness, proper curing under
varying humidity conditions, and addressing challenges like dry spray and pinpoint rusting are
crucial for optimal results.

By adhering to these guidelines, industries can significantly extend the lifespan and reliability of
steel substrates, even in the harshest operational environments. Continual commitment to
following established protocols and manufacturer recommendations ensures that the protective
features of IOZS coatings are fully realized, leading to increased durability, cost savings, and
environmental benefits.
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