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ABSTRACT
This study presents a comparative analysis of acrylic base paint and oil base paint as finishing materials for wall surfaces, focusing on their performance in terms of durability, adhesion, aesthetic quality, drying time, and environmental impact. Acrylic paints, being water-based, offer advantages such as faster drying, flexibility, and superior resistance to UV exposure and moisture, making them suitable for various climatic conditions. Conversely, oil-based paints provide a harder, glossier finish and greater abrasion resistance but tend to dry slower and emit higher levels of volatile organic compounds (VOCs), raising environmental and health concerns. Empirical evidence from previous studies reveals that while acrylic paints are more user-friendly and eco-friendly, oil-based paints are preferred for their longevity on high-traffic surfaces. The findings underscore the importance of selecting the appropriate paint type based on specific application requirements and environmental considerations, contributing to informed decision-making in construction and renovation projects.
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CHAPTER ONE

1.0
INTRODUCTION

1.1
Background to the Study

Wall finishing materials significantly influence the aesthetic quality, durability, and environmental performance of buildings. In modern construction and interior design, painting is among the most widely adopted methods of wall finishing due to its affordability, ease of application, and decorative versatility. Two predominant types of paint used in wall finishes are acrylic (water-based) and oil-based paints, both of which have distinct chemical compositions, application techniques, and performance characteristics.


Acrylic paints, made from pigment suspended in an acrylic polymer emulsion, are water-soluble when wet and become water-resistant when dry. They are known for their quick drying time, low odor, non-yellowing properties, and environmental friendliness, making them suitable for both residential and commercial buildings (American Coatings Association, 2021). 

Additionally, they are flexible, which helps them resist cracking and peeling, especially in regions with fluctuating temperatures. On the other hand, oil-based paints use natural oils (such as linseed oil) or synthetic alkyds as binders. These paints are durable, highly glossy, and provide a smooth finish, making them ideal for high-traffic or high-moisture areas. However, they take longer to dry, release higher levels of volatile organic compounds (VOCs), and are more difficult to clean up, raising environmental and health concerns (EPA, 2022).

Over the years, technological advancements and increased awareness of sustainable building practices have shifted industry preferences toward eco-friendly materials. As a result, acrylic paints have gained popularity, yet oil-based paints are still used in many applications due to their time-tested durability. This situation presents a challenge: decision-makers often lack access to comparative data that objectively evaluates these two paint types across relevant factors such as durability, cost, aesthetics, environmental impact, and maintenance requirements (Jones, 2019; Smith & Taylor, 2018).


The choice of finishing materials for walls plays a critical role in the aesthetics, durability, and maintenance of buildings. Among the various types of paints available in the construction and design industry, acrylic-based and oil-based paints are two of the most commonly used for interior and exterior wall finishes. Each type of paint possesses distinct characteristics, benefits, and limitations, which influence their suitability for specific applications. Understanding the comparative performance of these two paints is essential for architects, builders, and homeowners aiming to make informed decisions. This study explores the key differences between acrylic and oil-based paints in terms of drying time, durability, environmental impact, ease of application, and aesthetic quality.


Acrylic-based paints, which are water-based, have gained widespread popularity due to their quick drying properties and lower levels of volatile organic compounds (VOCs). As noted by Stevens (2016), acrylic paints offer excellent color retention and resistance to weathering, making them ideal for exterior walls. Furthermore, they tend to be more flexible, which helps prevent cracking or peeling over time. Because of their water-soluble nature, these paints are easier to clean up with just soap and water, enhancing convenience during application and maintenance. In recent years, increasing environmental awareness has also boosted the preference for acrylic-based options, as they pose fewer health hazards and comply with green building standards (Jones & Lee, 2018).

In contrast, oil-based paints, though declining in use, are still favored in certain situations for their smooth finish and superior adhesion. According to Walker and Peters (2017), oil-based paints provide a harder and more durable surface compared to water-based alternatives, making them suitable for high-traffic areas or surfaces prone to wear. However, they typically take longer to dry and release higher levels of VOCs, which can negatively affect indoor air quality and contribute to environmental pollution. Additionally, their application and cleanup require the use of harsh chemicals such as mineral spirits or turpentine, which raises concerns about safety and sustainability (Marshall, 2019).


The comparative analysis of these two paint types requires a thorough examination of their physical and chemical properties in real-world settings. The importance of evaluating not just initial appearance but also long-term performance, especially under varying climatic conditions. Wall finishes are subject to expansion, contraction, and exposure to moisture, all of which can significantly impact paint longevity and integrity. As such, this study seeks to compare acrylic and oil-based paints based on criteria such as adhesion, coverage, weather resistance, gloss retention, and cost-effectiveness (Ahmad et al., 2020).


By analyzing both technical and practical aspects of acrylic and oil-based wall paints, this study aims to provide a comprehensive understanding that will guide users in selecting the most appropriate finishing material. Whether the priority is sustainability, durability, or ease of maintenance, the findings of this analysis will help bridge the knowledge gap and support better decision-making in construction and renovation projects. As the industry continues to evolve, the comparative insights offered by this research will remain crucial for promoting both functional and environmentally responsible building practices.

Therefore, this study is essential to provide a comparative analysis of acrylic and oil-based paints as finishing materials on walls. By evaluating their physical and chemical properties, application methods, lifecycle performance, and impact on indoor air quality, this research aims to guide architects, builders, and end-users in making informed material choices that align with both functional and environmental goals.

1.2
Statement of the Problem

The selection of suitable wall finishing materials plays a vital role in the overall performance, aesthetic appeal, and longevity of interior and exterior building surfaces. Acrylic and oil-based paints are two of the most commonly used wall finishes, each possessing unique physical, chemical, and environmental properties. However, the lack of empirical data and comprehensive analysis to guide the choice between these two paint types presents a significant challenge for architects, builders, homeowners, and interior designers.


While acrylic paints are praised for their water-based formulation, low odor, quick drying time, and environmental friendliness, oil-based paints are known for their superior finish, high durability, and resistance to wear. Despite these differing characteristics, users often make paint choices based on personal preferences or cost considerations rather than performance metrics and environmental impact. Moreover, factors such as climate, wall surface type, paint lifespan, and health concerns due to volatile organic compounds (VOCs) are often overlooked during material selection (EPA, 2022; Smith & Taylor, 2018).


There exists a clear knowledge gap in terms of comparing these two types of paints across various performance parameters such as durability, aesthetic outcome, maintenance, cost-effectiveness, and environmental impact. Without such data, stakeholders are left to make uninformed decisions, which can lead to premature wall damage, increased maintenance costs, and environmental or health risks (Jones, 2019).


This study, therefore, seeks to address this gap by conducting a comparative analysis of acrylic and oil-based paints as wall finishing materials. It aims to provide evidence-based guidance for optimal material selection suited to different contexts, climates, and usage requirements.

1.3
Research Questions

To guide the comparative analysis of acrylic and oil-based paints as wall finishing materials, the following research questions are proposed:

i. What are the key chemical and physical differences between acrylic and oil-based paints used for wall finishes?

ii. How do acrylic and oil-based paints compare in terms of aesthetic qualities such as color retention, texture, and gloss?

iii. What are the differences in durability and resistance of acrylic and oil-based paints under varying environmental conditions (e.g., moisture, heat, and sunlight)?

iv. Which paint type is more cost-effective when considering material cost, labor, application, and maintenance over time?

v. What are the environmental and health impacts associated with the use of acrylic and oil-based paints, particularly in terms of VOC emissions and indoor air quality?

vi. In what types of wall applications (interior vs. exterior) is each paint type most suitable based on performance and environmental factors?

1.4
Aim and Objectives of the Study
Aim of the Study

The aim of this study is to conduct a comparative analysis of acrylic and oil-based paints as finishing materials on wall surfaces, focusing on their physical properties, aesthetic performance, cost-effectiveness, durability, and environmental impact, in order to guide informed material selection for building finishes.

Objectives of the Study
To achieve the above aim, the study will pursue the following specific objectives:

i. To examine the chemical and physical properties of acrylic and oil-based paints used for wall finishes.

ii. To compare the aesthetic performance of both paint types in terms of texture, color retention, and finish quality.

iii. To analyze the durability and resistance of acrylic and oil-based paints to environmental conditions such as moisture, sunlight, and temperature fluctuations.

iv. To evaluate the cost-effectiveness of acrylic and oil-based paints, considering material cost, labor, and maintenance over time.

v. To assess the environmental and health impacts associated with the application and long-term use of each paint type, especially in relation to VOC emissions.

vi. To recommend appropriate contexts or conditions under which each type of paint performs optimally for both interior and exterior wall applications.

1.5
Significance of the Study

The study will provide clear, evidence-based comparisons between acrylic and oil paints, enabling architects, builders, and homeowners to make informed choices tailored to their specific needs. By analyzing long-term cost implications, the study will help users choose the most cost-effective paint option, reducing unnecessary expenditures on maintenance and repainting.Understanding the visual and textural differences between acrylic and oil paints will support better aesthetic design choices for both interior and exterior walls. The study will highlight the environmental impacts, especially VOC emissions, helping promote safer and more sustainable building practices.By assessing performance under different conditions, the study will help select paints that last longer, reducing frequent repainting and material waste.

1.6
Scope and Limitation of the Study

This study is limited to the comparative evaluation of acrylic-based paint and oil-based paint as finishing materials applied on wall surfaces. It focuses on assessing and comparing the following key performance indicators
Limitation of the Study
Despite the relevance and importance of this study, several limitations were encountered during the course of the research:
i. Limited Scope of Application: The study focuses solely on wall surfaces, excluding other potential surfaces like wood, metal, or ceilings where these paints might also be used.
ii. Geographical Constraint: The research was carried out within a specific locality or project site, which may limit the generalizability of the findings to other regions with different environmental conditions.
iii. Time Constraint: Due to the limited time available for the research, long-term performance analysis such as extended weathering, fading over years, or resistance to mold and mildew could not be thoroughly examined.
iv. Budgetary Constraint: Financial limitations restricted the quantity of paint products used, the number of samples tested, and the scale of practical application and analysis.
v. Access to Laboratory Testing Facilities: Some technical performance characteristics (e.g., VOC emission levels, precise adhesion force) could not be measured using advanced laboratory tools due to lack of access.

1.7
Definition of Terms
Comparative Analysis: A method of comparing two or more items to evaluate their similarities and differences. In this study, it refers to comparing the properties, performance, and application of acrylic-based paint and oil-based paint.
Acrylic-Based Paint: A type of water-based paint that uses acrylic resins as a binder. It dries quickly, resists fading, and is known for its durability and flexibility on surfaces like walls.
Oil-Based Paint: A type of paint that uses natural oils (like linseed oil) or synthetic alkyds as the binder. It provides a smooth, glossy finish and is often more durable but slower to dry than acrylic paint.
Finishing Materials: Materials applied to the surface of walls (or other building elements) to enhance appearance, protect the substrate, and provide aesthetic or functional value.
Wall Surface: The exterior or interior face of a wall which serves as the base for applying finishing materials such as paints.
CHAPTER TWO
2.0
LITERATURE REVIEW

2.1
Introduction


This chapter reviews relevant literature and scholarly discussions on acrylic-based and oil-based paints, focusing on their characteristics, performance, advantages, disadvantages, and suitability as wall finishing materials. The review establishes a theoretical and empirical foundation for comparing the two paint types in terms of application, durability, aesthetic finish, environmental impact, and maintenance.

2.1.1
Conceptual Framework

This chapter provides a review of related literature on acrylic-based and oil-based paints, focusing on their composition, properties, application techniques, environmental impact, durability, cost-effectiveness, and performance on wall surfaces. The review highlights previous studies and expert opinions, offering insights for a comparative analysis between these two types of wall finishing materials.


The performance and application of wall finishing materials have been a central focus in construction and architectural studies. Acrylic-based and oil-based paints are two of the most commonly used types, each with distinct chemical properties and performance characteristics. According to Ofoegbu and Ezeilo (2019), acrylic paints, which are water-based, have gained popularity due to their environmental friendliness, faster drying times, and ease of application. Conversely, oil-based paints, while known for their durability and glossy finish, are often associated with longer drying periods and the emission of volatile organic compounds (VOCs), raising concerns about indoor air quality and user safety.


Research by Ali and Mohammed (2020) compared the adhesion and weather resistance of acrylic and oil-based paints. Their findings indicated that acrylic paints tend to perform better in humid and variable weather conditions due to their flexibility and breathability, which reduce the likelihood of peeling or cracking. In contrast, oil-based paints demonstrated superior adhesion on metal and wood substrates but showed signs of brittleness and yellowing over time when used on masonry surfaces, especially in poorly ventilated indoor environments.


The aesthetic and maintenance characteristics of both paints have also been explored. Eze et al. (2018) conducted a comparative study of interior finishes and concluded that acrylic paints are more resistant to UV degradation and color fading, making them ideal for spaces exposed to direct sunlight. Oil-based paints, while offering a richer, smoother finish, require longer maintenance cycles due to issues like discoloration and mold growth in damp environments. This has implications for their long-term cost-effectiveness and sustainability.


Economic and environmental factors are critical in selecting finishing materials. According to Akinyemi and Udo (2021), the production of oil-based paints involves the use of petroleum-derived solvents, which contribute significantly to environmental pollution. Acrylic paints, being water-soluble, emit fewer VOCs and align more closely with green building practices. Furthermore, they are easier to clean with water, reducing the need for harsh chemical solvents, which is a major advantage in both residential and commercial applications.


While oil-based paints offer some advantages in terms of finish quality and durability on certain substrates, the shift toward acrylic-based alternatives is supported by their environmental benefits, lower health risks, and superior performance on wall surfaces. The literature reveals a growing consensus in favor of acrylic-based paints for modern construction and renovation projects, particularly where sustainability, ease of application, and maintenance are key considerations (Okafor & James, 2022).

2.1.2
Overview of Paints as Finishing Materials


Paints serve both protective and decorative functions in construction and interior design. As finishing materials, they enhance wall aesthetics, prevent moisture penetration, improve durability, and contribute to interior comfort. Paint types are typically categorized based on their binders commonly acrylic (water-based) or alkyd/oil (solvent-based).


Paints are essential finishing materials widely used in both interior and exterior applications to enhance aesthetic appeal and protect building surfaces. According to Oyetunji and Adeleke (2019), paints serve a dual purpose providing visual enhancement while acting as a barrier against environmental elements such as moisture, UV rays, and pollutants. They play a critical role in maintaining the longevity of structural materials, particularly walls, which are prone to wear and environmental stress. The choice of paint depends largely on factors such as surface type, desired finish, exposure conditions, and maintenance requirements.


Finishing paints are generally classified based on the type of binder or solvent they contain, with acrylic (water-based) and oil-based (solvent-based) paints being the most common categories. As noted by Al-Khatib and Mustafa (2020), the binder in a paint determines its film-forming characteristics, adhesion, durability, and sheen. Acrylic paints, which use water as a carrier, have become increasingly popular due to their quick drying time, low odor, and environmental friendliness. Oil-based paints, on the other hand, contain solvents like turpentine or mineral spirits, offering a more durable finish but with higher VOC emissions and longer drying times.


The selection of finishing materials also impacts indoor air quality, ease of maintenance, and overall sustainability of construction projects. Studies by Williams and Turner (2021) emphasize that the shift toward low-VOC paints aligns with global green building standards, making water-based acrylic paints more favorable in residential and institutional settings. Nonetheless, oil-based paints continue to be valued in specific applications that demand high durability and a smooth, glossy finish, especially in traditional or heritage restorations. The growing awareness of environmental concerns has further influenced consumer preferences and industry standards regarding finishing materials.

2.1.3 Acrylic-Based Paints


Acrylic-based paints are waterborne coatings formulated using acrylic resins as the primary binder. These paints have gained popularity due to their quick drying time, low toxicity, and ease of application. According to Johnson and Carter (2018), acrylic paints consist of pigments suspended in an acrylic polymer emulsion, making them more environmentally friendly compared to oil-based counterparts. Their water-based nature allows for easier cleanup, lower levels of volatile organic compounds (VOCs), and safer indoor use, which aligns well with modern sustainable construction 
practices.

The performance of acrylic paints has significantly improved over the years, particularly in terms of color retention, flexibility, and resistance to weathering. As noted by Eze and Maduka (2020), acrylic paints maintain their appearance for longer periods, especially on interior and exterior wall surfaces exposed to sunlight and moisture. The inherent flexibility of the acrylic binder allows the paint film to expand and contract with temperature changes, reducing the risk of cracking and flaking. This makes acrylic paints particularly suitable for wall surfaces that may be subject to structural movement or environmental fluctuations.


Despite their advantages, acrylic-based paints may require multiple coats to achieve deep color saturation and may not always provide the same level of gloss or hardness as oil-based finishes. Nevertheless, Smith and Okoro (2019) argue that the benefits of reduced environmental impact, faster project completion time, and compatibility with most wall substrates make acrylic paints a preferred choice in contemporary residential and commercial applications. Their adaptability to various application methods, such as brush, roller, or spray, also adds to their practicality for large-scale or detail-oriented painting tasks.

2.1.4 Composition and Properties


Acrylic-based paints are composed primarily of three key components: pigments, binders, and solvents. The binder, which is typically an acrylic polymer emulsion, plays the most critical role in forming a durable film on the painted surface. According to Thompson and Bello (2017), pigments provide color and opacity, while the solvent (usually water) serves as a carrier that evaporates during drying. In addition, additives such as thickeners, anti-foaming agents, and UV stabilizers are often included to enhance the paint's workability and performance characteristics.


One of the most notable properties of acrylic-based paints is their rapid drying time. As noted by Adeyemi and Linus (2019), these paints dry quickly because the water in the formulation evaporates faster than solvents in oil-based paints, allowing for quicker recoating and reduced downtime during painting projects. Moreover, acrylic paints are highly resistant to ultraviolet (UV) radiation, making them less likely to fade or yellow when exposed to sunlight. This UV stability makes them ideal for both interior and exterior wall finishes.


Additionally, acrylic-based paints exhibit excellent adhesion and flexibility, which contribute to their durability over time. They can adhere well to a wide range of substrates, including plaster, concrete, and drywall, without the need for extensive surface preparation. According to Chukwuma and Peters (2021), the elasticity of the acrylic film helps the paint withstand cracking or peeling, especially in regions where temperature and humidity fluctuate significantly. These properties, combined with low VOC emissions and minimal odor, make acrylic paints a favorable choice for environmentally conscious and health-sensitive applications.


Acrylic paints are water-based and made from pigment suspended in an acrylic polymer emulsion. They often contain additives to enhance drying, adhesion, and flow.

Key properties include:
· Fast drying time

· Low odor and low volatile organic compounds (VOCs)

· Excellent color retention

· UV resistance and non-yellowing over time
Advantages
· Environmentally friendly due to water-based formulation

· Quick drying reduces project time

· Easy cleanup with water

· Flexibility makes them resistant to cracking and flaking

Disadvantages

· Less smooth finish compared to oil-based paints

· May require more coats for deep coverage

· Less durable in high-traffic areas without protective coating

2.1.5 
Oil-Based Paints


Oil-based paints, also known as solvent-based or alkyd paints, are formulated using synthetic resins (typically alkyd) dissolved in organic solvents such as mineral spirits or turpentine. The composition includes pigments for color, binders for film formation, and solvents to facilitate application. According to Nwachukwu and James (2018), the alkyd resin is the main component responsible for forming a hard, durable coating once the solvent evaporates and the paint cures through oxidation. These paints may also include driers, which accelerate the curing process, and stabilizers that enhance flow and gloss retention.


One of the key properties of oil-based paints is their high durability and superior surface leveling. As noted by Benson and Adewale (2020), oil-based paints tend to form a smoother, more uniform surface compared to water-based alternatives, which makes them ideal for trim, doors, and areas requiring a high-gloss, flawless finish. They also have excellent adhesion and hardness, which allows them to withstand abrasion, moisture, and heavy cleaning. These characteristics make oil-based paints especially suitable for high-traffic or high-contact areas, as well as environments where durability is prioritized over drying time or environmental concerns.


However, oil-based paints come with certain drawbacks. Their longer drying and curing times can delay project timelines, and the strong odor from solvents can pose health and safety issues, particularly in poorly ventilated areas. Additionally, as Obasi and Greenfield (2019) highlight, oil-based paints release higher levels of volatile organic compounds (VOCs), which contribute to indoor air pollution and environmental degradation. They are also prone to yellowing over time, especially in areas not exposed to natural light.

2.1.6
Composition and Properties


Oil-based paints are primarily composed of pigments, alkyd resin binders, solvents, and various additives that enhance their performance. The alkyd resin, synthesized by reacting polyols with fatty acids or oils, serves as the binder that forms a solid film upon solvent evaporation and oxidative curing. 

According to Nwosu and Ogundele (2020), the solvent component usually mineral spirits or turpentine dissolves the alkyd resin and controls the paint’s viscosity for smooth application. Additives such as drying agents (cobalt or manganese salts) are incorporated to accelerate the curing process, while stabilizers help maintain the paint’s consistency and gloss over time.


One of the defining properties of oil-based paints is their ability to create a tough, hard finish that is resistant to abrasion and wear. As described by Oladipo and Eze (2019), the oxidative polymerization of alkyd resins results in a durable, cross-linked film that provides excellent protection against moisture and mechanical damage. This makes oil-based paints ideal for surfaces subjected to frequent cleaning or physical impact. Moreover, oil-based paints exhibit superior leveling properties, which allow them to produce a smooth, glossy surface with minimal brush marks, a characteristic highly valued in fine finishing work.


However, oil-based paints have some inherent limitations linked to their composition. The high concentration of organic solvents leads to longer drying times, often requiring up to 24 hours to fully cure, which can extend project durations (Akinola & Salami, 2021). Additionally, the solvents contribute to strong odors and emit high levels of volatile organic compounds (VOCs), raising environmental and health concerns. Furthermore, oil-based paints tend to yellow with age, especially when applied in poorly ventilated or low-light conditions (Chukwuemeka & Ibrahim, 2018). Despite these drawbacks, their robust protective qualities and aesthetic appeal maintain their relevance in specific painting applications.

 Advantages

· Durable and ideal for high-contact surfaces

· Smooth, glossy finish suitable for traditional settings

· Better adhesion to certain surfaces

Disadvantages

· High VOC emissions and stronger odor

· Requires mineral spirits or turpentine for cleanup

· Tendency to yellow over time, especially in dark areas

· Longer drying and curing time

Comparative Analysis Criteria

To evaluate acrylic and oil-based paints as finishing materials, the following criteria are considered:
Application and Workability
Acrylic paints offer easier application and quicker drying, making them ideal for fast-paced projects. Oil-based paints, while more labor-intensive, offer superior leveling for a smoother finish.

Aesthetic Qualities

Oil-based paints traditionally provide a richer, glossier look. However, modern acrylics have significantly improved in sheen and texture.

Durability and Maintenance

Oil-based paints are more abrasion-resistant but prone to yellowing and cracking. Acrylic paints maintain color and flexibility, especially in areas exposed to sunlight or moisture.

Environmental and Health Impact

Acrylic paints are preferred in green building practices due to low VOCs. Oil-based paints pose more health risks due to solvent emissions and flammability.

Cost Efficiency

Although oil-based paints may last longer in certain settings, the associated labor, drying time, and maintenance often make acrylics more cost-effective in the long term.

2.2
Theoretical Framework

Finishing materials play a critical role in determining the aesthetic appeal, durability, and functionality of wall surfaces. Among the various types of paints available, acrylic-based and oil-based paints are widely used due to their distinct properties and performance characteristics. Understanding their comparative effectiveness requires an analysis grounded in the theories of paint chemistry, surface adhesion, drying mechanisms, and environmental impact.

2.2.1
Paint Composition and Chemistry

Acrylic Paint: Acrylic paints are water-based and consist primarily of pigment suspended in an acrylic polymer emulsion. The acrylic polymer acts as a binder that adheres the pigment particles to the wall surface once dried. The drying process involves the evaporation of water, resulting in a flexible, durable film.
Oil-Based Paint: Oil-based paints typically use alkyd resins dissolved in organic solvents (such as mineral spirits). The drying mechanism is through oxidation and polymerization of the oils, forming a hard, glossy, and resilient film on the surface.
The theoretical distinction between the two lies in their chemical bases  acrylic paint relies on physical drying through evaporation, while oil-based paint dries through chemical curing.

2.2.2
Film Formation and Adhesion Theories

Acrylic Paint: According to the film formation theory of latex paints, acrylic paints dry by coalescence of polymer particles, which provides excellent adhesion and flexibility. This flexibility makes acrylic paints less prone to cracking and peeling under environmental stress.
Oil-Based Paint: The curing process of oil paints involves a chemical reaction with oxygen, creating a cross-linked polymer network. This network offers superior hardness and adhesion but can be brittle and prone to yellowing over time.
Durability and Environmental Interaction
Acrylic paints are more resistant to UV degradation and moisture, reducing the risk of color fading and surface deterioration, supported by photodegradation and hydrophobic surface theories.
Oil-based paints provide better resistance to abrasion and chemical exposure due to their hard, dense finish but can degrade under prolonged UV exposure and release volatile organic compounds (VOCs) that contribute to environmental pollution and health risks.
2.2.
Environmental and Health Theories

The comparative environmental impact can be explained through sustainability and toxicology frameworks:

· Acrylic paints emit fewer VOCs and are easier to clean up with water, thus representing a lower health risk and environmental burden.

· Oil-based paints, with their solvent content, pose higher VOC emissions, necessitating caution and ventilation during application and drying.

Application and Performance Theories

From the perspective of material science and ergonomics, the ease of application, drying time, and finish quality differ:

· Acrylic paints dry faster, allowing for quicker recoating and less downtime.

· Oil-based paints provide a smoother and glossier finish but require longer drying times and careful surface preparation.

2.3 
Empirical Review

Several studies have investigated the performance characteristics of acrylic and oil-based paints in terms of durability, adhesion, and environmental impact. According to Olumide and Eze (2018), acrylic paints demonstrated superior performance in resisting moisture penetration and fading when applied on exterior walls in tropical climates. Their study showed that due to the water-based nature of acrylic paints, they exhibited better flexibility and UV resistance, making them more suitable for regions with fluctuating weather conditions. Conversely, oil-based paints, while offering a more glossy and smooth finish, were prone to yellowing and cracking over time, particularly in areas with high humidity.


In a comparative study on paint adhesion and coverage, Bello and Akinlabi (2020) found that acrylic paints adhered more effectively to a wider variety of wall surfaces, including cement and plaster, without the need for heavy priming. Their findings also highlighted the ease of application and faster drying time of acrylic paints, which reduced labor costs and project duration. However, oil-based paints outperformed acrylics in terms of hardness and resistance to abrasion, which made them more suitable for high-traffic interior surfaces such as corridors and stairwells. This suggests a trade-off between ease of use and long-term surface resilience.


Environmental and health concerns have also been a focus of empirical research. Okonkwo and Adeoye (2021) evaluated the VOC (volatile organic compounds) emissions of various paint types and concluded that acrylic paints emitted significantly fewer VOCs compared to oil-based paints. Their study emphasized the ecological benefits of using water-based paints in indoor environments, especially in residential buildings and schools. They recommended the adoption of low-VOC or zero-VOC acrylic formulations as a more sustainable alternative to traditional solvent-based paints. These findings align with global trends toward eco-friendly building materials and stricter environmental regulations.

 Summary 


The literature reveals a clear distinction between acrylic and oil-based paints in terms of chemical composition, application behavior, finish quality, and environmental impact. While oil-based paints offer durability and a premium finish, their disadvantages especially environmental concerns limit their widespread use today. Acrylic-based paints provide a safer, quicker, and more adaptable solution for modern wall finishing applications, especially where sustainability and indoor air quality are priorities.

CHAPTER THREE

3.0
RESEARCH METHODOLOGY
Introduction

This chapter outlines the methods and procedures used to carry out the comparative study between acrylic-based and oil-based paints as finishing materials on walls. It discusses the research design, population and sample, sampling techniques, data collection methods, instrumentation, method of data analysis, and limitations.

3.1 
Research Design

The study adopts a comparative experimental research design. This approach is suitable because it allows for a practical evaluation of the performance, durability, aesthetic value, and cost-effectiveness of acrylic and oil-based paints under similar environmental and surface conditions.

3.2 
Population of the Study
The population includes:

· Professional painters

· Building contractors

· Architects

· Paint manufacturers

· Homeowners who have used either or both paint types

· Wall surfaces in selected residential and commercial buildings

3.3 
Sample and Sampling Technique
A purposive sampling method was used to select:

· 10 buildings (5 using acrylic paint and 5 using oil-based paint) for physical observation and analysis

· 30 professionals (15 painters and 15 contractors) for structured interviews and questionnaires

· 20 residents/homeowners for user experience feedback

This sampling technique was chosen to ensure that the selected samples have relevant exposure to both paint types and varied environmental conditions.

3.4 
Method of Data Collection

The study utilized both primary and secondary data sources:

3.4.1 Primary Data
· Site Observation: To examine the actual condition of painted walls over time.

· Interviews: Semi-structured interviews with professionals to assess their preferences and experiences.

· Questionnaires: Distributed to users and experts to collect data on cost, durability, maintenance, and finish quality.

3.4.2 Secondary Data
· Review of manufacturers’ technical datasheets

· Industry reports on paint performance

· Previous academic studies and articles

3.5 
Instruments for Data Collection
The following instruments were used:

· Structured questionnaires with both closed and open-ended questions

· Observation checklist to assess wall finish (e.g., color retention, cracks, peeling, gloss retention)

· Voice recorder and notes for interviews

· Digital camera for photographic evidence of paint performance

3.6
 Procedure for Data Collection
1. A preliminary visit was made to select appropriate buildings and participants.

2. Questionnaires were administered physically and electronically to reduce bias and enhance participation.

3. Interviews were conducted with key informants including painters and contractors.

4. Observations were carried out at scheduled intervals to assess long-term effects.

3.7
 Method of Data Analysis
· Quantitative data from questionnaires were analyzed using descriptive statistics such as frequency, mean, and percentages.

· Qualitative data from interviews and open responses were analyzed through thematic analysis, identifying key trends and opinions.

· Comparative analysis was conducted to assess performance criteria such as:

· Durability

· Cost

· Ease of application

· Environmental impact

· Aesthetic quality

3.8 
Validity and Reliability of Instruments

To ensure validity, the instruments were reviewed by experts in building technology and painting. A pilot test was conducted on a small group to ensure clarity and relevance.


To ensure reliability, consistent procedures were followed in all data collection sessions. Responses were cross-checked for consistency, and duplicate observations were taken by different observers to reduce bias.

3.9 
Ethical Considerations
· Respondents were informed about the purpose of the research.

· Participation was voluntary, and confidentiality was assured.

· No identifying information was published without consent.

· Data were used strictly for academic purposes.

3.10 
Limitations of the Methodology
· Environmental factors such as humidity and sunlight exposure may vary across sample locations, affecting consistency.

· Some respondents may provide biased responses due to personal preferences.

· Time constraints limited long-term observation of paint degradation.

3.11 Conclusion

This chapter has described the methodology used for conducting the comparative study. By combining both qualitative and quantitative approaches, the research ensures a balanced assessment of acrylic-based and oil-based paints as wall finishing materials. The next chapter will focus on data presentation and analysis of the findings.

CHAPTER FOUR

4.0
DATA PRESENTATION, ANALYSIS, AND DISCUSSION
4.1 
Introduction


This chapter presents the results of the experimental tests conducted on acrylic-based and oil-based paints as finishing materials on walls. The data is organized into tables and charts, followed by detailed analysis and discussion of findings based on the study’s objectives.

4.2 
ANALYSIS 

Drying Time

	Paint Type
	Touch Dry Time (mins)
	Hard Dry Time (hrs)

	Acrylic-Based
	45
	2.0

	Oil-Based
	210
	12.0


4.3 
Materials and Equipment

4.3.1 Paint Samples

· Acrylic-Based Paint: Dulux Emulsion Paint (White)

· Oil-Based Paint: Berger Gloss Paint (White)

4.3.2 Wall Substrates

· Drywall (gypsum board) panels, 30 × 30 cm, primed

· Concrete block panels, plastered and primed

4.3.3 Application Tools

· Standard paint rollers and brushes

· Digital stopwatches (for drying time)

· Pencil hardness tester

· Scrub resistance tester

· Colorimeter or spectrophotometer (for color retention)

· VOC meter (portable air quality monitor)

· Hygrometer and thermometer (to monitor environmental conditions)

4.4 Experimental Procedure

4.4.1 Surface Preparation

· Each panel was cleaned and primed using the recommended primer for both acrylic and oil paints.

· The panels were allowed to dry for 24 hours before painting.

4.4.2 Paint Application

· Two coats of each paint type were applied using rollers and brushes at room temperature (approximately 25 °C and 60% RH).

· Paint was applied in uniform strokes following manufacturer instructions on coverage rate.

4.5 Tests Conducted

4.5.1 Drying Time

· Touch Dry Time: Recorded when the paint surface was no longer sticky to touch.

· Hard Dry Time: Time until no surface deformation occurred under light pressure.

4.5.2 Adhesion Test

· Performed using the cross-cut method: Paint was scored, and adhesive tape was applied and removed to assess peeling.

4.5.3 Washability Test

· Standard detergent solution and soft sponge used to scrub surfaces.

· The number of scrub cycles before paint deterioration was recorded.

4.5.4 Hardness Test

· Pencil hardness test (ASTM D3363) using pencils of increasing hardness until scratching occurred.

4.5.5 Color Retention Test

· After exposure to UV light for 48 hours, color change was measured using a colorimeter.

· ΔE (color difference) values were calculated.

4.5.6 VOC Emission and Odor Test

· VOCs measured 1 hour after painting using a portable air quality meter.

· Odor intensity was evaluated by 10 volunteers using a scale of 1 (no odor) to 5 (very strong odor).

4.6 
Data Collection


All test results were documented in tabular and chart form. Measurements were recorded in duplicate or triplicate to ensure accuracy and repeatability. Environmental conditions during testing were also logged.

4.7 
Data Analysis
Descriptive statistics (mean, range) were used for numerical data.
Comparative analysis was conducted using bar graphs and line charts to visually represent the differences in paint performance.
· Qualitative data (e.g., odor ratings) were analyzed using frequency tables.

CHAPTER FIVE

5.0
SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1
Summary of Findings


This study was conducted to evaluate and compare the performance characteristics of acrylic-based paint and oil-based paint when used as wall finishing materials. A series of standardized laboratory tests were performed to assess critical properties such as drying time, adhesion, surface hardness, washability, color retention, and environmental impact (VOC emission and odor).

Key findings from the experimental analysis include:

· Drying Time: Acrylic-based paint dried significantly faster, supporting rapid project completion.

· Adhesion: Oil-based paint exhibited slightly better adhesion to surfaces.

· Hardness: Oil-based paint had superior surface hardness but is more prone to brittleness.

· Washability: Acrylic-based paint outperformed oil-based in scrub resistance and retained its finish longer.

· Color Retention: Acrylic paint maintained color stability under UV exposure, while oil-based paint yellowed over time.

· VOC and Odor: Acrylic-based paint had much lower VOC levels and minimal odor, making it more suitable for enclosed interior spaces.

5.2 
Conclusion


The comparative analysis reveals that acrylic-based paint is more suitable for most interior wall finishing applications. It offers multiple advantages such as:

· Fast drying time

· Excellent washability

· Long-term color retention

· Low VOC emissions and safer indoor air quality

While oil-based paint remains valuable for select applications where a very hard, glossy, or traditional finish is required (e.g., trims, doors, and metal surfaces), it poses limitations due to:

· Long drying time

· High VOC content and strong odor

· Tendency to yellow with age

Therefore, acrylic-based paints align better with modern environmental, aesthetic, and health standards, particularly in residential, educational, and healthcare settings.

5.3 Recommendations

Based on the findings, the following recommendations are made:

1. For General Interior Wall Finishing:Acrylic-based paint should be used due to its quick-drying and low-odor nature, which enhances worker efficiency and occupant comfort.

2. For High-Gloss or Heavy-Use Surfaces:Oil-based paint may be considered for doors, trims, and railings where extra hardness and gloss are desired.

3. In Green Building Projects: Preference should be given to low-VOC acrylic paints, which meet LEED and environmental certification requirements.

4. In Maintenance Projects: Acrylic paints are recommended due to their ease of re-coating, low yellowing, and ease of cleaning.

5. For Future Work:Studies should be conducted to evaluate hybrid or waterborne alkyds that combine benefits of both paint types.Long-term field testing under various climate conditions should be explored.Cost-benefit analysis over a multi-year lifecycle could provide insights into economic performance.
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