lﬁﬂd . \"’J
v ISJEM'y
Ul Volume: 04 Issue: 08 | Aug - 2025

International Scientific Journal of Engineering and Management (ISJEM)

ISSN: 2583-6129
DOI: 10.55041/ISJEM04942

W“"zk An International Scholarly || Multidisciplinary || Open Access || Indexing in all major Database & Metadata

Application of Fly Ash in Paint Manufacturing

Vinay Shrimali
Director, V-Rays Consulting (OPC) Pvt. Ltd. Udaipur
Professor, Mechanical Engineering

Abstract

Fly ash, a by-product of coal combustion in thermal
power plants, has traditionally been used in construction
and cement manufacturing. Recent innovations have
shown its promising utility in paint manufacturing as a
cost-effective and eco-friendly extender pigment and
filler. This research paper explores the chemical
composition of fly ash, its compatibility with various
types of paints, and its impact on the properties such as
opacity, rheology, abrasion resistance, and durability.
Case studies from industrial applications and
experimental analyses are also reviewed.

1. Introduction
Fly ash is a pozzolanic material rich in silica, alumina,
and iron oxide. With increasing emphasis on
sustainability and resource utilization, researchers and
industries have explored fly ash as a raw material for
non-conventional

applications,  including  paint

manufacturing.

2. Chemical and Physical Properties of

Fly Ash

Fly ash primarily contains SiO2, AlzOs, Fe:Os, and CaO.
Its fine particle size, spherical shape, and light color (in
Class F ash) make it a suitable replacement for mineral
fillers like talc, kaolin, and calcium carbonate in paint
formulations.

3. Role of Fly Ash in Paint Formulation
3.1 Extender Pigment

Fly ash serves as an effective extender pigment that
reduces the amount of expensive titanium dioxide
without significantly affecting opacity.

3.2 Rheological Modifier
It improves the thixotropic behavior of paint, enhancing
its spreadability and suspension properties.

3.3 Abrasion and Weather Resistance

Due to its chemical stability, fly ash contributes to
improved durability and weather resistance of paint
coatings.

4. Types of Paints Incorporating Fly Ash
- Emulsion paints

- Cement-based wall paints

- Exterior and textured coatings

- Heat-resistant and fire-retardant paints

5. Experimental Studies and Case
Applications

Several studies have shown that incorporating up to 20—
30% fly ash in paints results in equivalent or superior
performance to conventional fillers. BHEL and NTPC
have collaborated with chemical manufacturers to
develop prototype fly ash paints. IIT Kanpur has
published promising data on adhesion and color
retention.

6. Environmental and Economic Benefits
- Utilizes industrial waste, reducing environmental load.
- Cuts down raw material costs in paint production.
- Reduces the need for mining of traditional fillers.
- Promotes circular economy initiatives.

7. Challenges and Limitations

- Variability in fly ash quality based on source.
- Potential impurities affecting paint color and
consistency.
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- Requirement for preprocessing and micronization.
- Limited commercial scale adoption so far.

8. Future Scope and Recommendations
- Standardization of fly ash for paint grade usage.

- Government incentives for industries using fly ash in
innovative applications.

- Further R&D on nano-fly ash and modified fly ash
composites.

- Collaborative industry-academia research for pilot-
scale validation.

9. Conclusion

The application of fly ash in paint manufacturing
represents a novel, sustainable approach to waste
utilization. While challenges remain in consistency and
scalability, the economic and environmental benefits
support its broader adoption in the coatings industry.
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