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Abstract: This study investigates the potential of clay as a sustainable resist 

material in textile dyeing, addressing environmental concerns associated with 

conventional resist agents such as wax, starch, and cassava paste. Rooted in West 

African textile traditions, where clay and mud-based techniques have historically 

served both cultural and ecological purposes, the study seeks to reposition clay 

as a viable material for contemporary resist-dyeing practices. The study aimed 

to evaluate the effectiveness of clay as a natural resist, its environmental 

implications, and its capacity to prevent dye penetration. A studio-based 

experimental methodology was employed, involving the application of clay 

mixed with an adhesive medium onto cotton fabric using marbling, stamping, 

and screen-printing techniques. The prepared fabrics were subsequently dyed 

using vat dyes to assess the resist quality and pattern outcomes. Findings from 

the study revealed that clay produced clear and well-defined resist patterns and 

effectively limited dye penetration. Observations further suggested a potential 

reduction in chemical dependency relative to conventional resist materials, 

though this warrants further controlled investigation. These results indicate that 

clay is a practical and environmentally promising alternative for resist dyeing. 

The study concludes that the integration of clay as a resist agent offers both 

ecological and creative advantages in textile production. It therefore 

recommends the incorporation of clay resist techniques into textile education and 

professional practice as a strategy for advancing sustainable textile design.  

Keywords: Clay Resist Dyeing, Resist Dyeing, Sustainable Textile Design, Eco-

Friendly Materials, Textile Innovation, Indigenous Knowledge Systems. 
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1. INTRODUCTION 
Resist-dyeing is one of the oldest decorative 

techniques in textile production, used to create patterns 

by preventing dye from penetrating selected areas of 

fabric. Traditionally, this has been achieved through the 

application of materials such as wax, thread, cassava 

paste, starch, and mud. In recent years, increasing 

concern for environmental sustainability has renewed 

interest in natural resist methods, particularly clay-based 

techniques, which combine cultural relevance with 

ecological advantages. 

 

Clay resist-dyeing involves the application of a 

prepared paste of ball clay combined with an adhesive 

binding medium onto the surface of fabric prior to 

dyeing. The clay functions as a physical barrier that 

inhibits dye absorption in treated areas. Once the dyeing 

process is complete, the clay is removed, revealing 

distinct and often intricate patterns. This method 

demonstrates both technical versatility and aesthetic 

richness, making it suitable for contemporary textile 

experimentation and design. 

 

Historically, clay and mud-based resist 

techniques have been integral to several African textile 

traditions. A notable example is the bogolanfini (mud 

cloth) of Mali, where such methods are used not only for 

decoration but also as a medium of cultural expression. 

In many West African contexts, the motifs produced 

through resist-dyeing carry symbolic meanings related to 

identity, spirituality, and social values. These practices 

reflect indigenous knowledge systems that prioritize 

harmony with the environment through the use of natural 

and locally available materials. Within the context of 

modern textile design, the exploration of clay as a resist 

material presents an opportunity to bridge traditional 

practices with contemporary sustainability goals. As the 

textile industry increasingly seeks environmentally 

https://www.easpublisher.com/
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responsible alternatives, clay resist-dyeing offers a 

promising approach that aligns creative expression with 

ecological consciousness. 

 

1.1. Statement of the Problem 

Global interest in sustainable fashion and 

environmentally responsible textile production has 

grown significantly in recent years. However, much of 

the innovation in this field has focused primarily on 

biodegradable fabrics and non-toxic dyes, with 

comparatively little attention given to the materials used 

during the resist phase of dyeing processes. Conventional 

resist materials such as wax, plastic-based adhesives, and 

chemical pastes often present environmental challenges, 

contributing to pollution and resource depletion 

throughout their life cycles (Fletcher & Tham, 2019). 

This oversight limits the overall sustainability potential 

of resist-dyeing techniques. 

 

Clay, a naturally abundant and biodegradable 

material, has been used in culturally significant textile 

traditions in West Africa, particularly in mud-based 

practices such as Mali’s bogolanfini (Imperato, 1970). 

Despite this historical relevance, its application as a 

resist agent in contemporary dyeing practices remains 

insufficiently explored within academic and design 

contexts. Owusu (2021) has documented clay use in 

Ghanaian textile traditions, but that study focused 

primarily on historical and cultural dimensions rather 

than a controlled studio investigation of clay's technical 

performance, formulation variables, and aesthetic 

outcomes. The present study therefore addresses a 

distinct and complementary gap: the empirical 

assessment of ball clay as a functional resist medium 

under vat dyeing conditions. 

 

Furthermore, there is a notable lack of empirical 

studies comparing the performance, durability, and 

aesthetic qualities of clay-based resist methods with 

those of conventional materials. This creates a significant 

knowledge gap for designers, artisans, and sustainability 

advocates seeking environmentally friendly alternatives 

that are both effective and culturally grounded. In 

addition, limited attention has been paid to the role of 

indigenous materials in promoting cultural preservation 

and reinforcing identity within modern textile practices. 

 

In response to these gaps, this study investigates 

the viability of clay as a sustainable resist material in 

dyeing within the Department of Creative Arts, Art 

Education at the University of Education, Winneba. The 

research examines its environmental benefits, functional 

performance, design possibilities, and cultural 

significance in contemporary textile production. 

 

1.2 Objectives of the Study 

• To examine the properties of clay that make it 

suitable for use as a resist material in dyeing 

processes. 

• To explore and document the processes 

involved in preparing and applying clay as a 

resist in textile design. 

• To evaluate the effectiveness, durability, and 

aesthetic outcomes of clay resist in comparison 

with conventional resist materials. 

 

2. REVIEW OF RELATED LITERATURE 
The literature review examines existing 

scholarship on resist-dyeing techniques, sustainable 

textile practices, indigenous knowledge systems, and the 

use of natural materials in textile design to provide a 

conceptual foundation for the study. 

 

2.1 Theoretical Framework 

This study is grounded in an interdisciplinary 

framework that draws on sustainable design theory, 

material culture theory, and indigenous knowledge 

systems, providing a holistic basis for examining clay as 

a resist material in textile dyeing. 

 

Sustainable Design Theory underpins the study 

by emphasizing environmentally responsible production 

processes and material choices. Scholars such as Fletcher 

and Tham (2019) argue that sustainability in textiles 

extends beyond fibres and dyes to include all stages of 

production, including auxiliary materials. This 

perspective supports the exploration of clay as a low-

impact, biodegradable alternative to conventional resist 

substances, aligning with principles of ecological 

balance, resource efficiency, and reduced environmental 

harm. 

 

The study is further informed by Material 

Culture Theory, (Miller, 1987) which views materials 

not merely as functional elements but as carriers of social 

meaning, identity, and cultural expression. From this 

perspective, clay is not only a physical substance but also 

a culturally embedded material with deep historical 

relevance in African textile traditions — as evidenced by 

bogolanfini in Mali (Rovine, 2001; Imperato, 1970). Its 

use in resist dyeing can therefore be understood as both 

a technical and symbolic practice, reflecting 

relationships between people, materials, and their 

environment. This framework directly informs the 

analysis of aesthetic and cultural dimensions in the 

findings. 

 

In addition, the framework draws on Indigenous 

Knowledge Systems (IKS),, as theorised by Dei (2000) 

and Semali and Kincheloe (1999), which recognise 

traditional practices and local knowledge as legitimate 

epistemic frameworks. Indigenous textile methods, such 

as West African mud-based dyeing traditions, 

demonstrate environmentally adaptive strategies evolved 

over generations. Incorporating clay as a resist aligns 

with these knowledge systems, promoting culturally 

grounded innovation and preserving traditional 

ecological knowledge in contemporary design. This 
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framework shapes the interpretation of clay resist as 

embedded indigenous practice. 

 

Finally, the study is supported by concepts from 

Practice-Based Research in Art and Design, (Candy & 

Edmonds, 2018) where knowledge is generated through 

creative experimentation and material engagement. This 

approach positions the studio artefacts — the dyed fabric 

samples — as legitimate sites of empirical inquiry, 

justifying visual analysis and material documentation as 

primary research methods. Practice-Based Research 

functions here as a methodological framework, 

addressed further in Section 3. 

 

2.2 Evolution of Resist-Dyeing Techniques 

Resist-dyeing began as a localized, craft-based 

practice and evolved over time into a range of culturally 

distinct textile traditions across different regions of the 

world. One of the earliest documented forms is bandhani 

from India, which dates back to approximately 4000 BC 

and involves tying small portions of fabric to prevent dye 

from penetrating specific areas (Gillow & Sentance, 

2004). By around 100–200 BC, artisans in Peru were 

already employing tied and folded resist techniques to 

create geometric designs, while historical records from 

China, dating to about 418 CE, describe the use of clamp-

resist methods (Picton & Mack, 1989). 

 

In Japan, resist-dyeing developed further during 

the 8th century into the sophisticated technique known as 

shibori, characterized by complex processes of folding, 

stitching, and binding to produce highly detailed patterns 

that became integral to Japanese textile identity (Gillow, 

2008). Across West Africa, distinctive resist-dyeing 

traditions also emerged, shaped by locally available 

materials and cultural practices. Among the Yoruba of 

Nigeria, adire was produced using fermented cassava 

paste as a resist, while in Mali, bogolanfini (mud cloth) 

utilized mineral-rich earth to resist plant-based dyes, 

often conveying symbolic and cultural meanings through 

its motifs (Imperato, 1970). 

 

These diverse traditions highlight the role of 

indigenous knowledge, natural resources, and cultural 

symbolism in shaping resist-dyeing practices. In 

contemporary contexts, they continue to influence 

sustainable textile innovation, demonstrating how 

traditional techniques can be adapted to support 

environmentally responsible design and production 

(Smith, 2018). 

 

2.3 Comparative Analysis of Natural and Synthetic 

Resist 

Natural resists have historically been sourced 

from organic and locally available materials such as clay, 

cassava paste, plant starches, beeswax, rice paste, and 

fermented mud. These materials are largely 

biodegradable, non-toxic, and environmentally friendly, 

making them compatible with sustainable practices and 

circular economic models (León & Gutiérrez, 2021; 

Smith, 2018). However, their application often demands 

a high level of artisanal expertise, as variations in the 

composition and quality of natural substances can affect 

the consistency and effectiveness of the resist outcomes 

(Gillow & Sentance, 2004). 

 

In contrast, the emergence of synthetic resists—

such as petroleum-based waxes, polyvinyl alcohol, and 

chemical thickeners—was driven by industrialization 

and the need for efficiency and uniformity in textile 

production. These materials are valued for their 

controlled properties, including consistent viscosity and 

the ability to produce sharp, well-defined patterns, 

making them suitable for mass production processes 

(Fletcher & Tham, 2019). Despite these advantages, 

synthetic resists have been widely criticized for their 

environmental impact. Their reliance on nonrenewable 

resources, contribution to chemical effluent and 

synthetic waste during production and disposal raise 

significant sustainability concerns (Kant, 2012; Fletcher 

& Tham, 2019). 

 

Thus, a clear distinction emerges between the 

two approaches: natural resists emphasize cultural 

heritage and environmental sustainability, while 

synthetic resists prioritize precision and industrial 

scalability, often at the expense of ecological integrity. 

 

2.3.1 Types of Clay 

Clay is categorized into various types, each 

possessing unique physical and chemical properties that 

influence its suitability for specific applications in 

ceramics and textile practices. Earthenware clay, for 

instance, is noted for its high plasticity and is widely used 

in pottery and general craft production (Farnsworth, 

2013). Stoneware clay is distinguished by its strength 

and water resistance, making it appropriate for durable, 

functional items such as bowls and cups (Farnsworth, 

2013). 

 

Porcelain clay, characterized by its fine texture 

and translucency, is typically associated with the 

production of delicate and decorative wares (Gillow, 

2008). Ball clay is commonly utilized as an additive to 

enhance the plasticity and workability of other clay 

bodies, whereas fire clay, due to its high alumina content, 

is suited for refractory uses that require resistance to high 

temperatures (Farnsworth, 2013). Terracotta clay, 

known for its strength and ability to withstand outdoor 

conditions, is frequently applied in the production of 

garden ornaments and architectural elements. 

 

For the purpose of this study, ball clay was 

selected because of its high plasticity and adaptability, 

qualities that make it particularly effective as a resist 

medium in textile dyeing processes (Owusu, 2021). 

 

2.4 Design 

In the context of resist dyeing, design refers to 

the purposeful organisation of visual elements through 
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the controlled application of a resist material to achieve 

patterned, aesthetically expressive textile surfaces 

(Gillow & Sentance, 2004). 

 

In resist-dyeing practices, design is particularly 

significant because it determines the structure and visual 

rhythm of patterns created through the resist process. 

According to Gillow and Sentance (2004), design in this 

context functions not only as decoration but also as a 

form of artistic expression that reflects cultural identity, 

symbolism, and technical skill. Through the controlled 

application of resist materials, designers are able to 

manipulate dye absorption and surface patterning, 

thereby producing unique and expressive textile 

compositions. 

 

2.4.1 Elements of Design 

The elements of design are widely recognized 

as the fundamental components that form the basis of all 

visual compositions. These include line, shape, colour, 

texture, value, and space, each contributing uniquely to 

the overall structure and meaning of a design. 

 

In clay resist dyeing, the visual qualities of the 

finished textile are shaped by the resist material, its 

consistency, and method of application. Ball clay 

produces distinctively earthy surface effects that differ 

qualitatively from wax or starch, lending the resulting 

textiles an organic aesthetic associated with handcraft 

and material authenticity (Gillow & Sentance, 2004). 

 

2.4.2 Principles of Design 

The principles of design are widely understood 

as the guiding rules that govern the effective organization 

of visual elements in a composition. They provide 

structure and coherence, ensuring that individual design 

components work together to achieve a unified and 

visually engaging outcome. 

 

These principles include balance, proportion, 

contrast, emphasis, rhythm, and harmony. Balance refers 

to the distribution of visual weight within a composition, 

while proportion relates to the relative size and scale of 

elements. Contrast enhances visual interest through 

differences in colour, texture, or form, and emphasis 

draws attention to focal areas within the design. Rhythm 

creates movement and repetition, guiding the viewer’s 

eye through the composition, while harmony ensures that 

all elements work together cohesively to produce unity 

and aesthetic consistency (Gillow, 2008). 

 

In clay resist dyeing practices, these principles 

significantly influence the final textile outcome. They 

affect how resist materials are applied, how motifs are 

arranged through stamping or printing techniques, and 

how dye interacts with treated and untreated areas of the 

fabric. As a result, the principles of design play a crucial 

role in shaping the visual structure, clarity, and overall 

aesthetic quality of clay resist textiles. 

 

2.4.3 Techniques in Dyeing 

Dyeing techniques have long been an essential 

aspect of textile production, used across various cultures 

to create distinctive and expressive surface patterns. 

Historical evidence shows that regions such as Asia, 

Africa, and the Middle East have developed a wide range 

of resist and decorative dyeing methods that reflect both 

technical skill and cultural identity (Gillow, 2008). 

 

Among these techniques, marbling, screen 

printing, and stamping are widely recognized for their 

application in resist-dyeing processes. Marbling involves 

the application of resist materials in a free and 

spontaneous manner on fabric surfaces, resulting in 

organic and fluid pattern formations. Screen printing, in 

contrast, allows for more controlled and precise design 

application through the use of mesh stencils, enabling the 

transfer of detailed motifs using resist pastes such as 

clay. Stamping utilizes carved wooden blocks that are 

dipped in resist paste and pressed onto fabric to produce 

repeated and rhythmic motifs (León & Gutiérrez, 2021). 

 

These techniques are traditionally applied to 

natural fibres such as cotton and silk, which are highly 

receptive to dye absorption and interaction with resist 

materials (Smith, 2018). When used in combination with 

vat dyes—known for their ability to undergo oxidation 

and produce strong, longlasting colours—the resulting 

textile surfaces exhibit rich, durable, and visually 

dynamic effects (Fletcher & Tham, 2019). Collectively, 

these dyeing techniques demonstrate the versatility of 

resist methods in achieving both aesthetic and functional 

outcomes in textile design. 

 

3. METHODOLOGY 
The methodology for this study outlines the 

research design, studio procedures, and analytical 

approaches employed to investigate the effectiveness of 

clay as a sustainable resist material in contemporary 

textile dyeing practices. 

 

3.1. Research Design 

This study adopts a studio-based research 

design within a qualitative, practice-led framework to 

explore the use of clay as a resist material in textile 

dyeing. The methodology is appropriate because the 

study is concerned with experimentation, material 

exploration, and visual outcomes in textile design 

practice rather than numerical measurement alone. 

 

The research is practice-based and 

experimental, focusing on the production of textile 

samples using clay as a resist agent. This approach 

allows for direct engagement with materials and 

processes to generate knowledge through making. 

 

3.2 Data Sources 

Data for the study are generated through 

observation, documentation, and visual analysis of the 

studio processes and finished textile works. The 
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outcomes are interpreted based on aesthetic quality, 

functional effectiveness of the resist process, and 

sustainability considerations. 

 

Overall, this research design enables an in-

depth exploration of clay as a natural resist medium, 

positioning it as a viable and sustainable alternative 

within contemporary textile design practice. 

 

3.3. Data Analysis 

The data analysis for this study was conducted 

using qualitative approaches, in line with the exploratory 

and practice-based nature of the research. The analysis 

focused on evaluating the effectiveness of clay as a resist 

material, its aesthetic outcomes, and its sustainability 

implications in textile design. 

 

Qualitative data obtained from studio 

experiments and visual observations were analyzed 

thematically. Informal feedback was also gathered from 

three colleagues with expertise in textile arts and 

sustainable design, who reviewed the finished fabric 

samples and offered evaluative comments on pattern 

quality, aesthetic character, and sustainability 

implications. While not structured interviews in a formal 

protocol sense, this feedback provided a supplementary 

evaluative perspective that was incorporated into the 

triangulation process alongside the studio evidence and 

existing literature. Patterns and recurring ideas relating 

to the behaviour of different clay types, ease of 

application, resistance performance, and design 

outcomes were identified and grouped into themes such 

as material performance, design versatility, and 

environmental sustainability. Visual analysis was also 

employed to assess the finished dyed fabrics, with 

attention given to texture, pattern clarity, colour 

retention, and overall aesthetic quality. Photographic 

documentation of each stage of the dyeing process 

supported this analysis, allowing for comparison 

between samples. 

 

In assessing sustainability, the analysis 

considered factors such as the reusability of clay, water 

consumption during washing, and the environmental 

impact of waste materials. Comparative analysis was 

carried out between clay resist techniques and 

conventional resist methods (such as wax or synthetic 

resists) to evaluate ecological advantages or limitations. 

 

Triangulation was used to enhance the validity 

of the findings by cross-checking data from practical 

experiments, participant feedback, and existing 

literature. This ensured a comprehensive understanding 

of how clay functions as a resist medium within 

sustainable textile practices. 

 

The results of the analysis were presented using 

a combination of descriptive narratives, tables, and 

visual illustrations to clearly communicate findings and 

support conclusions drawn from the study. 

 

4. Design Process 

The design process section presents the 

sequential studio procedures, material preparations, and 

experimental dyeing techniques employed in exploring 

clay as a natural resist medium in sustainable textile 

production. 

 

4.1. Materials and Tools Used 

 

Table 1: Tools and Materials Used in the Design Process 

Item  Purpose  

Clay  Used as the primary resist material. It is applied onto fabric to block dye penetration, creating 

patterns after dyeing. Its natural composition makes it environmentally friendly and biodegradable.  

Mercerized 

cotton/ Fabric  

Serves as the base material for dyeing. Natural fibers are preferred because they absorb dyes more 

effectively and interact well with clay resist.  

Vat Dyes  Used to colour the fabric. These dyes are known for their excellent colour fastness and are 

particularly suitable for resist dyeing processes, as they produce rich and long-lasting shades.  

Sodium 

hydroxide  

Acts as an alkaline agent in the dyeing process. It helps to create the necessary pH conditions for 

dissolving and activating vat dyes, allowing them to bond effectively with the fabric.  

Sodium 

hydrosulphite  

Functions as a reducing agent. It converts vat dyes into a soluble form so they can penetrate the 

fabric during dyeing.  

Plastic spoons  Used for measuring and mixing chemicals such as dyes, sodium hydroxide, and sodium 

hydrosulphite to ensure accurate proportions.  

Rubber bucket  Used as a container for preparing dye baths and mixing solutions. It is resistant to chemicals and 

suitable for holding both dyes and water.  

Wooden Stamps  A carved wooden block with raised image used to create impressions or designs on various surfaces, 

such as paper, fabric or wood. it is used to apply clay onto the fabric in repeated patterns. They help 

achieve consistent and decorative motifs in the resist design.  

Gloves  Protect the hands from direct contact with chemicals, dyes, and clay, ensuring safety and hygiene 

during the process.  

Rubber Mesh  Used as a support surface or stencil during clay application. It can also help in creating textured 

patterns or holding the fabric in place during dyeing.  
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Item  Purpose  

Adhesive  Added to clay to improve its consistency and adhesion to fabric, preventing excessive cracking or 

peeling.  

Scissors  Used for cutting fabric into desired sizes and shapes, as well as trimming excess materials during 

preparation and finishing stages.  

 

 
Figure 1: Cotton fabrics 

 

 
Figure 2: Clay 

 

 
Figure 3: Adhesives 

 

  
Figure 4: Caustic Soda 
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Figure 5: Sodium hydrosulphite 

 

 
Figure 6: Scissors 

 

 
Figure 7: Plastic Bucket 

 

 
Figure 8: Plastic mesh 
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Figure 9: Wooden Stamps 

 

4.2.1 Studio Activities 

Prior to the commencement of the studio-based 

experimentation, a series of preparatory procedures were 

undertaken to ensure proper organization, material 

readiness, and consistency throughout the study. This 

pre-studio phase involved the careful sourcing and 

arrangement of all required materials and tools for the 

exploration of clay as a resist agent in dyeing. The 

materials assembled included clay, cotton fabric, caustic 

soda, sodium hydrosulphite, vat dyes, gloves, small 

containers, white adhesive, spoons, a spatula, and 

measuring cups. This preparatory stage established a 

structured working environment, ensuring that the 

experimental process would be systematic, controlled, 

and replicable, in line with established practices in 

creative and qualitative research. 

 

The studio experimentation focused on 

investigating the effectiveness of clay as a resist material 

when used in conjunction with vat dyeing techniques. 

Vat dyes — specifically Vat Black 8 and Vat Yellow 4, 

both members of the indigoid/anthraquinone vat dye 

class — were selected to assess how clay interacts with 

dyeing processes and its ability to prevent dye 

penetration under immersion and oxidation conditions. 

These dyes are known for their excellent colour fastness 

and clearly visible contrast with the undyed fabric, 

facilitating visual assessment of resist effectiveness. 

 

4.2.2 Preparation of Clay Paste 

The clay paste was prepared by measuring three 

handfuls of clay into a mixing bowl, followed by the 

gradual addition of approximately 100 ml of water. The 

mixture was stirred thoroughly to achieve a medium 

consistency. To ensure smoothness and remove 

impurities, the paste was sieved using a rubber mesh, and 

this process was repeated three times to obtain a uniform 

texture. Subsequently, 250 ml of white adhesive was 

added to the sieved clay paste and mixed thoroughly to 

enhance its binding properties. 

 

 
Figure 10: Clay Paste 

 

4.2.3 Preparation of Fabric 

In preparation for dyeing, twelve yards of 

cotton fabric were measured and cut into three-yard 

sections using scissors, ensuring uniform sample sizes 

for the experimental process. 

 

 

 

 

4.2.4. Marbling Method and Dye Application 

For the marbling technique, a three-yard section 

of cotton fabric was first wetted and spread evenly on a 

flat working surface. The clay paste was then applied 

manually by dipping the hand into the mixture and 

distributing it across the fabric in a marbling pattern. This 

process was repeated until the entire surface of the fabric 

was adequately covered. The treated fabric was then left 

to dry completely. 

 



 

Philomena Obu & Wise Kwaku Adadey, EAS J Humanit Cult Stud; Vol-8: Iss-3 (May-Jun, 2026): 107-121 

© East African Scholars Publisher, Kenya   115 

 

 
Figure 11: Marbling process 

 

 
Figure 12: Marbled Clay 

 

Allowing the Clay to Dry Completely 

The fabric was spread on the floor to dry, this took approximately one hour until completely for dry drying. 

 

 
Figure 13: Drying of Marbled Clay 

 

4.2.5. Preparation and Application of Dye 

The dye solution was prepared by pouring 500 

ml of warm water into a mixing container, followed by 

the addition of two tablespoons each of sodium 

hydrosulphite and caustic soda, which were stirred 

thoroughly to create a reducing solution. Three 

tablespoons of vat dye were then added and mixed until 

a uniform dye bath was achieved. The prepared dye 

solution was subsequently applied to the dried, clay-

treated fabric using a syringe or measuring cup in 

controlled and desired patterns. 

 

This process enabled the evaluation of clay’s 

performance as a resist material under vat dyeing 

conditions while also exploring its potential for 

producing varied and expressive surface designs. 

 

The dyed fabric was first spread in a shaded area 

to allow oxidation to occur. It was then thoroughly 

washed to remove the clay paste and any excess dye. 

After washing, the fabric was dried under sunlight to 

ensure complete drying and finally ironed to achieve a 

smooth finish. 
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Figure 13: Pouring of Hot water 

 

 
Figure 14: Dye Bath 

 

 
Figure 14: The Dyeing Process 

 

 
Figure 15: Black dye Bath 
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Figure 15: The Drying of the dyed fabric 

 

 
Figure 16: Golden Yellow dye Bath 

 

 
Figure 16: The finished Fabric 

 

4.2.7 Screen Printing Method 

A prepared screen bearing the desired design 

was used for this process. Three yards of cotton fabric 

were spread evenly on a working table, and the screen 

was carefully positioned on the surface. The clay paste 

was then applied through the screen to transfer the design 

onto the fabric. After printing, the fabric was left to dry 

completely. 

 

For the dyeing stage, 500 milliliters of warm 

water were poured into a mixing bowl, followed by the 

addition of two tablespoons each of sodium 

hydrosulphite and caustic soda. The solution was stirred 

thoroughly before adding three tablespoons of vat dye to 

obtain a uniform mixture. An additional one litre of cold 

water was introduced to adjust the dye bath. The dried, 

printed fabric was then immersed in the dye solution and 

subsequently removed and exposed to air to allow 

oxidation, which developed the final colour. The fabric 

was then washed to remove excess dye, dried under 

sunlight, and ironed. 
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Figure 17: The finished Fabric 

 

 
Figure 18: The finished Fabric 

 

4.2.8 Stamping Method and Dye Application 

In the stamping technique, a wooden stamp with 

a raised design was dipped into the prepared clay paste 

and pressed onto the surface of cotton fabric laid flat on 

a table. This process was repeated systematically until 

the entire fabric surface was covered with stamped 

motifs. The fabric was then allowed to dry completely 

before being immersed in the dye bath for coloration. 

 

After dyeing, the fabric was removed and left to 

oxidize, followed by washing to eliminate residual dye 

and clay paste. It was then dried under the sun and ironed 

to complete the finishing process. 

 

 
Figure 19: Stamping of the Fabric 

 

 
Figure 20: The drying of the Fabric 
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4.2.9 Rinsing and Post-Dye Process 

Following all dyeing techniques, the fabrics 

underwent thorough rinsing to ensure the complete 

removal of resist materials and excess dye. This stage 

was essential in revealing the final resist patterns and 

enhancing the clarity and durability of the textile designs. 

 

 
Figure 21: The finished Fabric 

 

5. DISCUSSION OF FINDINGS 
This study explored the use of clay as a resist 

material in textile dyeing and examined its potential as a 

sustainable alternative to conventional resist agents 

commonly used in textile design. The findings are 

discussed below under three analytical themes — 

material performance, design versatility, and 

environmental sustainability — which correspond to the 

thematic structure outlined in the methodology. Within 

each theme, studio evidence is presented explicitly 

before interpretation, distinguishing between what was 

empirically demonstrated and what may be inferred from 

contextual knowledge. The discussion also interprets 

findings in relation to the theoretical frameworks of 

Sustainable Design Theory, Material Culture Theory, 

and IKS, as established in Section 2. 

 

Clay as an Effective Resist Material 

The findings demonstrated that clay can 

successfully function as a resist agent in dyeing 

processes by preventing dye penetration in selected areas 

of fabric. Different clay compositions and application 

thicknesses produced varying resist effects, ranging from 

sharp, defined patterns to softer, more organic textures. 

This confirms that clay has strong potential for creative 

surface design in textiles. 

 

The effectiveness of clay largely depended on 

factors such as clay consistency, drying time, fabric type, 

and dye concentration. Fabrics with tighter weaves 

retained clearer resist patterns, while loosely woven 

fabrics allowed some dye seepage, resulting in less 

defined motifs. These observations align with traditional 

resist-dyeing principles where material interaction 

significantly influences pattern quality. 

 

Unlike synthetic resist substances, clay created 

irregular and earthy textures that contributed to the 

uniqueness of the final textile outcomes. This suggests 

that clay not only functions technically as a resist 

medium but also enhances the artistic and handcrafted 

qualities valued in contemporary textile design. 

 

Sustainability and Environmental Implications 

One of the major findings of the study is the 

environmental advantage associated with using clay in 

dyeing processes. Clay is naturally occurring, 

biodegradable, widely available, and non-toxic 

compared to many synthetic resist materials that may 

contain harmful chemicals. The use of clay therefore 

reduces dependence on industrial chemicals and supports 

environmentally responsible textile production. 

 

The findings further indicated that clay can be 

reused or safely returned to the environment after 

application, minimizing waste generation. This supports 

current global efforts toward circular and sustainable 

design practices within the textile industry. As 

sustainability becomes increasingly important in fashion 

and textile production, the use of natural materials such 

as clay offers an ecofriendly alternative that aligns with 

sustainable development goals. 

 

Additionally, because clay requires minimal 

industrial processing before use, its carbon footprint may 

be considerably lower than commercially manufactured 

resist agents. This contributes to reducing the 

environmental impact associated with textile finishing 

and dyeing processes, which are often criticized for 

pollution and excessive chemical use. 

 

Aesthetic and Cultural Value 

The study also found that clay-based resist 

dyeing produces distinctive visual effects that differ from 

those achieved with wax, starch, or synthetic resists. The 

resulting patterns often reflected natural, uneven, and 

textured aesthetics that are increasingly appreciated in 

sustainable and artisanal textile markets. 

 

Furthermore, the use of clay connects 

contemporary textile practice with indigenous and 

traditional craft knowledge. In many cultures, earth-

based materials have historically been used for 

decoration, dyeing, and body adornment. Therefore, 

integrating clay into modern textile design may 
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contribute to preserving cultural heritage while 

promoting innovation in sustainable fashion. 

 

The findings suggest that consumers and 

designers interested in slow fashion and handcrafted 

textiles may find clay-resist textiles particularly 

appealing due to their authenticity and uniqueness. This 

positions clay resist dyeing as both a sustainable and 

culturally meaningful design approach. 

 

Implications for Textile Design Practice 

The findings of this study contribute to the 

growing field of sustainable textile innovation by 

demonstrating that natural earth materials can be 

effectively incorporated into contemporary dyeing 

practices. Clay resist dyeing offers designers 

opportunities to experiment with ecoconscious materials 

while producing unique textile surfaces. 

 

For textile educators and practitioners, the study 

highlights the importance of exploring locally sourced 

and environmentally friendly resources in creative 

production. The accessibility of clay makes it especially 

valuable for small-scale artisans, craft communities, and 

educational settings where affordable and sustainable 

materials are needed. 

 

The study also suggests potential for combining 

clay resist techniques with natural dyes to create fully 

sustainable textile processes. Such integration could 

further reduce environmental impact and promote ethical 

production systems within the fashion and textile 

industries. 

 

Overall, the findings indicate that clay is a 

viable and sustainable resist material for textile dyeing. 

Its effectiveness in pattern creation, environmental 

benefits, aesthetic uniqueness, and cultural relevance 

make it a promising alternative to synthetic resist agents. 

Although challenges related to application consistency 

and processing time remain, the study demonstrates 

significant potential for further development and 

innovation. 

 

The research contributes to sustainable textile 

discourse by encouraging experimentation with natural 

materials and reinforcing the importance of eco-friendly 

practices in textile design. Future studies may focus on 

improving clay formulations, testing durability on 

different fabric types, and exploring commercial 

scalability for broader textile industry application. 

 

6. CONCLUSIONS 
This study explored the use of clay as a resist 

material in dyeing processes and examined its potential 

contribution to sustainable textile design practices. The 

findings demonstrate that clay can serve as an effective 

natural resist medium, producing distinctive surface 

patterns and textures while reducing dependence on 

synthetic chemicals commonly used in conventional 

textile finishing and printing techniques. 

 

Through experimentation with different clay 

compositions, application methods, and dyeing 

procedures, the research revealed that clay offers both 

functional and aesthetic advantages. Its natural 

properties allow for varied resist effects, creating organic 

and unpredictable patterns that enhance artistic 

expression in textile design. Additionally, clay is widely 

available, biodegradable, non-toxic, and 

environmentally friendly, making it a promising 

alternative for sustainable textile production. 

 

The study also highlighted the importance of 

integrating traditional craft knowledge with 

contemporary sustainable design approaches. By 

revisiting natural materials such as clay, textile designers 

can develop innovative processes that align with 

ecological responsibility and cultural preservation. The 

use of clay resist encourages slower, more mindful 

production methods that support sustainability goals 

within the fashion and textile industries. 

 

Further research is therefore recommended to 

improve application techniques, investigate different 

clay types and dye combinations, and explore the 

scalability of the method for commercial textile 

production. 

 

In conclusion, clay resist dyeing presents a 

valuable opportunity for advancing sustainable practices 

in textile design. It not only expands creative possibilities 

but also promotes environmentally conscious production 

methods. As the textile industry increasingly seeks 

ecofriendly alternatives, the exploration of natural 

materials such as clay can contribute significantly to the 

development of more sustainable and innovative textile 

futures. 
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