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1.2 Abstract
This project explores the combination of a woven structure consisting of 
different fibers with dyeing to create a multidimensional woven textile 
capable of altering in expression. This project aims to show how a designer 
can work with fibre-specific dyeing and multiple fibers in a woven textile and 
the many possibilities this lends in a design process. With a sustainable 
approach to the matter used in the project, creating more with less, a 
suggestion is made of an alternative method of creating multidimensional 
fabrics. The chemical reaction between pigment and fiber is explored to show 
a greater appreciation for the textile material and to create fabrics capable of 
multiple expressions. 

One woven fabric, in individual pieces, is dyed in reactive-, acid- and 
disperse-dye. The cellulose-, wool- and synthetic yarns in the fabric absorb 
their intended pigment but also show how they react to another category of 
dye. A series of dyed samples, all originating from the same woven 
material with an abstract pattern, show the varied expression the treatment 
can achieve. The fabric and method presented in the project show an 
example of how one can compose a series of textiles with less matter but with 
more expression.

1.3 Keywords 
Textile design, textile fiber, weaving, dyeing, structure, 
material, sustainable design
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2.1 Introduction to the Field    

Weaving with Structure
As an ancient technique of creating cloth, weaving is a well developed and 
continuously progressing area of textile exploration. The fundamental 
joining of two thread systems has shaped formative designer’s complete 
collection of work and continue to fascinate current ones 
(Weber, pp. 9-11, 1999) (Nuno Corporation, 2015). The technique offers a 
possibility of creating heavily structured surfaces with the aid of the binding, 
density and character of yarn. At its core weaving is exactly this, a structure 
for a structure and the key to its esthetic (Albers, p. 38, 2003). With 
advances in technical aspects, woven materials continues to expand and 
relate to innovative fiber development (Carter, 1992).   

Dyeing Textile Fibers 
Different categories of dye have the ability of specifically affecting a select 
sort of fiber and have been composed, along with aiding chemicals, with the 
intention of optimizing the result on a specific fiber. When dyeing a multi 
fiber fabric the yarns of the intended category will absorb colour as planned 
but the remaining parts will either partially absorb the colour or be 
unaffected completely. With aiding processing chemicals the chemical 
reaction between pigment and fiber can become faster, richer in colour and 
more permanent (Kadolph, 2005). Depending on the category of pigment 
and processing chemicals, a large amount of non-fixed dye can remain in the 
dye bath after the initial dyeing. Upwards to 50% of the measured pigment 
can be left and in conventional dyeing production the bath is dispatched, 
containing usable pigment and chemicals. To achieve the intended level of 
colour intensity it is necessary to overdose the bath. The remaining pigment 
is discarded as an uncontrollable substance, creating pollutant waste 
affecting water supplies (Fletcher, pp.61-63, 2014). 
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Sustainable Textile Design
The subject of sustainability is a vast and multidimensional area. 
The subject is often present in design processes since the fundamental aspect 
of sustainability is to question the use of material, the economical system 
and the cultural aspect of consumption. Sustainable design is depicted by 
Ann Thorpe, (p. 232, 2008) collaborative design strategist, as “theories and 
methods for design based on ecological, economical and cultural conditions 
that promotes human welfare indefinitely.”

All three pillars of sustainability belong to the subject of design and 
certainly within the field of textiles. The use of textiles and the declining 
cultural valuation of the textile material have resulted in a problematic 
industrial production where the amount of unutilized textile waste increases 
steadily each year (Fletcher, pp. 10-11, 2014 ). As a designer one has the 
possibility to decide crucial aspects regarding sustainability in the early 
stages of a design process. Upwards to 70% of all decisions are made by the 
designer if all parameters are up to the designer. Realistically this is very 
unusual and the parameters are less free in a conventional industrial 
production due to a continuous strive for more effective and cheaper 
production (Sherburne, p. 3, 2010).
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2.2 Motive and Idea Discussion 

Relating Weaving to Dyeing
Designing a woven fabric with a conscious selection of fibers and with the 
intended transformation caused by an aftertreatment, is an area that is both 
thoroughly developed and underdeveloped.

Considering textile dyeing as an aftertreatment, the process has been 
present in the textile area as long as textile material have existed. When 
dyeing a fabric the common goal is to achieve a monochrome result rather 
than to consciously treat textile fibers of the “wrong” category in relation to 
the dye bath. When wanting undyed sections of a fabric to create a pattern, 
the technique of resist dyeing is more commonly used 
(Wada, pp. 13-33, 2001).    

Where the purpose of the woven material is to have a radical transformation 
due to an aftertreatment, the weaving pioneer Jun’ichi Arai has positioned 
himself as a progressive and formative force (Carter, 1992). With an 
eagerness to adapt new technology that allows previously inconceivable 
fiber-combinations, Arai is continuously inspired by the concept of the 
textile material and the unlimited possibilities that lie ahead. Presenting 
his work in an exhibition context (figure 1), Arai allows the fabrics to exist 
without an intended end-use, purely expressing experimental excellence 
(figure 2)(JP12 Junichi Arai Exibition, 2014).

Figure 1 - Arai Junichi: Tradition and Creation 
                  Exhibition, Tokyo Opera City Gallery (2013)

Figure 2 - Kaleidoscope 1, Junichi Arai (2013)
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Aesthetique Possibilities in Sustainable Design    
In contrast to seeing a sustainable approach to textile design as a limiting 
and controlling perspective, the perspective of sustainable design could 
reinstate the importance and value of textile fiber and material. Without 
losing their compelling visual expression a textile company has the ability of 
seamlessly integrating a fundamental value towards the material and matter 
used in manufacturing (Hemmings, pp. 6-11, 2007). Director and chief 
designer of Nuno (figure 3), Reiko Sudo holds traditional values regarding 
textile as well as innovative and progressive ones. From tradition one can 
learn and respect the textile material and craft and with new ideas one can 
carry it forward. When discussing her company the label of sustainable 
design is redundant according to her. To her the textile fibers are the most 
precious part of her work and to minimize the potential waste, in every 
process, is self-explanatory (figure 4)(Quinn, pp. 180-187,  2012). 

In Arai and Sudo’s work the general strategy is to create singular textile 
materials with a specific expression. A single fabric seldom makes up for two 
parts of a series, with contrasting after treatments creating separate 
expressions. In this project the intention is to emulate Arai’s and Sudo’s 
distinction of fiber-specific treatments and their view of sustainable textile 
design but to take a more immersive perspective of a single fabric. With the 
perspective of sustainability regarding the worth of fiber and dye, an 
alternative proposal to the present status of dyed interior textiles has the 
potential of reevaluating the textile material and emphasizing the unique 
qualities inherent in a fiber. This project will explore the possibility of 
creating a series of woven fabrics which differ in visual expression although 
they originate from the same woven material. It will give the fabric a larger 
sense of being an altering material when one can see the changes in a dye 
bath and the chemical relationship between the two forces. While pursuing a 
more compelling woven design with the mix of fibers, the subject of efficient 
material-use is also related to and give an additional depth to the fabric. 

Figure 3 - Nani ne? 
                   Exibition, Gallery Le bain (2014) 

Figure 4 - Tiggy, float weaving, Reiko Sudo (2003)
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2.3 Aim 
The aim of this work is to explore the combined techniques of weaving 
and dyeing in a textile design, with focus on developing multidimensional 
fabrics and fibre-specific treatments, where a sustainable material-use in 
the design process can suggest new textile expressions.
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3.1 Design method and Design of Experiments 

This project relies heavily on an exploration of fiber and pigment and the 
physical result of a woven material. To fully explore and gain an 
understanding of the effect of fibre-specific treatments the development 
and sketching has to be done in the practical (Koskinen, 2011). Until woven 
samples have been dyed the potential aesthetic result in the combination of 
yarns and weaving structure can not be seen. A simultaneous progression is 
made in all areas of the project. With the collective aim as a centre, the 
individual decisions concerning colour, material, binding and pattern are 
made in perspective to all related factors. 

• Research - Literary research relating to weaving, textile fibers, dyeing and 
sustainable design.  

• Analysis of pre-study - Evaluating the results of the pre-study, expanding 
on the samples with interesting yarn or binding. 

• Visual concept development - The aesthetic development of expressing the 
combination of weaving and dyeing in a compelling woven design. The 
visual impression strengthen the result and adds to the visual value. The 
aesthetic impression guides the decisions regarding yarn and colour 
forward.
 
• Technical weaving development - Exploring bindings and yarn 
combinations in the electronic jacquard machine with the visual expression 
as a guideline. 

• Technical dyeing development - Exploring dyeing categories and methods 
used in an industrial context. A colour palette selected in the visual concept 
development is applied to the woven material and a selection is done based 
upon the most effective result. 

• Pattern development - A repeated pattern is developed with the intention 
of creating a dynamic repeated pattern well suited for expressing compelling 
structured surfaces combined with dyeing.

• Production of woven material and dyeing of the material.
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The Pre-study 
The focus in the pre-study was to explore different fibers and yarns in a 
woven structure and how these reacted to an after-treatment. Visual 
expression was not a factor to explore in this stage. Colour in dye and print 
and binding (see annex 4) was solely chosen with the motivation of using 
contrasting and distinguishable features (figure 6-8). Yarns and bindings 
thought interesting, due to their integration in a weave and their unique 
ability to depict colour, and worthy of further exploration were selected and 
carried over into the degree-work (figure 9). The chance of using blended 
yarns was found effective. Printing as a technique was eliminated due to an 
abundance of potential factors and to narrow down the scope of the work 
(figure 10,11). 

Limitations 
This project is developed in hand-craft methods but with the intention of a 
application for industrial production and its potential use in an interior 
textile context, connecting to the problem of sustainable production. 
However, the developed fabric is not developed with the restrictions present 
in a commercial product. Levels of durability, fire-proofability and 
wash-ability is not taken into account. The materials present in the woven 
fabric are not selected from a criteria of most sustainable manufacturing and 
disposal but from their potential in expression and aesthetic quality. The 
amount of water used is not taken into account as a formative sustainable 
factor.  
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3.2 Development and Design Rationale 

Developing the visual expression
A specific visual theme was not the basis for this project but an 
effective and necessary tool in expressing the potential found in the 
technical parameters. The visual impression would strengthen the result 
and add a visual value to the design method. While an early moodboard was 
constructed (figure 12) to start sketching the main visual development was 
done progressively when testing binding, yarn and colour. With an 
inclination towards the organic and abstract expression of woven textiles the 
composition of colour, binding and pattern was developed simultaneously 
to find the compelling balance between the three. The term multidimensio-
nal fabrics connected to the visual illusion of alternating layers and play of 
depth and this was the guiding element when making decisions along the 
way. 
 

Developing a repeated pattern for jacquard-machine 
The motivation to use the jacquard-machine was the woven jacquards 
inherent ability to create a multitude of structural surfaces that were 
integrated in a repeated pattern. A repeated pattern, showing different 
structures and larger surfaces where a single structure could be seen, 
served as the starting point for the visualization of the pattern. The 
contrasting structures of the weave would enhance the effect of dyeing the 
fabric in different ways, altering the structural impression. The starting 
point was in itself wide and provided many possible outcomes. The 
decision to go for an organic and textured element in the design, in contrast 
to a geometric and clean element, was based upon a prediction towards how 
the technical expression could be presented. Early samples consisting of 
geometric shapes lacked the visual illusion of alternating layers and play of 
depth. To exclude a figurative element in the pattern was also decided from 
the beginning. The motivation for a figurative expression felt absent and 
unjustifiable. 

Figure 12 - Moodboard 
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A systematic way of painting shapes and compositions was not present when 
illustrations of fabrics and structures were developed (figure 13). Slow and 
quick methods combined with different mediums were explored and an 
unselective attitude towards shape and colour was held (figure 14). Further 
along the process of sketching, a recurring element was seen. The presence 
of a brush and liquid paint was a connective element (figure 15,16) and trials 
of composing repeated patterns were carried out (figure 17). The aim with 
the pattern was also to create something that had a balance in composition. 
From trials of centering a bigger element and building around this (figure 
18), a decision towards a more equal presentation of different surfaces was 
made (figure 19). The pattern was built around the parameters in the jac-
quard machine where a limitation of width, 40 cm, existed. The width also 
decided the height of the repeat. With the desire to create a balanced pattern 
with no visible direction the final compelling result had the  digital 
measurements of 40 x 40 cm. 

The final pattern consisted of 6 different colours, making it possible for 
6 different bindings to be applied (figure 20-22). This balance was found 
after testing different amounts of bindings, resulting in more effective 
result when decreasing the different elements. The visual impression of the 
multiple versions was enhanced when prominent shapes were depicted in 
numerous ways. The connective element of the simpler pattern showed a 
stronger transformation. The structures applied to the shapes also had a 
greater impression and could fully express the different dye baths.   15
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  Figure 21, 22 - Final repeat 
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Developing bindings for jacquard pattern 
The desire to construct fabrics for interior textiles, because of 
the connection to sustainable production,influenced the direction in which 
to steer the design of the bindings. The physical attributes of the fabric had 
to be in some regards functional and invite a user’s application. Positioning 
the fabric somewhere between commercial interior textiles, with exceptional 
standards regarding durability in wear, and a solely visual fabric unintended 
for physical use, the challenge was to find a balance between a compelling 
structural expression and construction fit for physical handling. With a 
combination of intended visual impression, constructional possibilities and 
physical limitations, bindings ranging from highly integrated to 
voluminous floats were developed. The balance between these two was 
something constantly questioned to find the suitable point where the fabric 
felt adaptable into interior textile but also expressed an expressive woven 
structure (figure 23-25). A limit was set after testing, where a yarn could not 
float over more than 11 warp threads due to the experienced texture and in 
combination with other bindings. From the very beginning when planning 
bindings the technique of double-weave was present and all bindings 
created fitted that system. Since the desire was to create contrasting areas of 
binding this was found to be the best way and it had the added possibility of 
creating a functional back that would support the fabric as a whole.

  24
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Testing binding samples and yarns
For a more effective testing period regarding binding and yarn, a grid 
containing 16 different bindings was tested with a systematic change of 
yarns. Each section contained yarns in contrast to the cotton warp. All yarns 
tested were white or natural to fully see the potential of an applied dye. The 
possibility of over-dyeing a yarn would only be by a dye from the project.  

Seven different compositions were dyed each in a reactive dye, an acid dye 
and a disperse dye (figure 26-28). The potential of combining structure and 
dyeing became apparent here and it showed with what to go further with
(figure 29). In every composition one untreated piece was kept for reference 
(figure 30). A test containing thirteen bindings was woven as well as one 
with five bindings. These new samples were dyed in the same way as before 
but using, when possible, the remaining dye bath from the first round of 
sample dyeing to see this possibility (figure 31). 

Contrasting bindings were found to be essential for the desired strong 
impact. The test with thirteen bindings was found to be shattered and 
visually confusing (figure 32). The test sample with five bindings was found 
more effective and the continuation of this was to elevate the impression 
and balance the pattern with more concentrated areas (figure 33). For the 
final pattern of 6 colours the task was to construct six different bindings 
where each weft yarn would be in focus in one area each and have two more 
neutral bindings where the warp could be more present. In the final 
composition an element of blending the different weft yarns existed. An 
even more divided version was tested (figure 34) but the repeated pattern’s 
integration of texture and area was lost in the composition. The desired 
effect of contrasting areas was found sufficiently present in the final test and 
the blend of textures fit better to the desired visual expression (figure 35). 

  Figure 30 - Undyed samples
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  26   27

  28

First samples of bindings. 
26 - Reactive with a black pigment 
27- Acid with a blue pigment 
28 - Disperse with a blue pigment  

Additional effects have been tested. 
Space dye and dip-dye 
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Figure 29



Figure 31 - Sample of five bindings dyed in 2nd bath from 
first grey reactive

Figure 32 - Sample of thirteen bindings with black disperse 
dye and reactive dip-dye afterwards.  

Figure 33 - Sample of five bindings with acid dye 
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Figure 34 -  Greater divided binding. Dyed in second acid and reactive

Figure 35 - Final binding. Dyed in second acid and reactive
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Testing applying dye    
The colour scheme was not clearly conceptualized from the beginning. The 
types of dye were based upon fibre-specific dyes that are found in a 
conventional industrial production: reactive dye for cellulose yarn, acid 
for protein yarn and disperse for synthetic yarn. They all had the ability of 
creating intense colours and with their trichromie pigment composition 
the woven material would display different aspects of the colour. With the 
pre-study’s result as a reference it was clear that different yarn, although of 
the same fiber, would react differently to a dye. It was also clear that even 
the wrong dye with the wrong fiber could react and gain colour of different 
degrees. Nine different yarns, used in previous weave samples, consisting of 
cellulose, protein and synthetic yarn were exposed to different types of baths 
(figure 36), the early moodboard served as colour inspiration and the idea 
to test contrasting colours. The result showed that unintended fibers could 
absorb pigment and take a different shade than intended. In particular the 
wool yarn was inclined to take on strong hues of colour and overall gather 
the yellow tint of the pigment used, separating itself. In general the synthetic 
yarns, apart from the acrylic-flax yarn, reacted the most separate when dyed 
in the “wrong” bath. 

Figure 36 -
Dyed yarn samples.
From left: 
5 reactive hues
5 acid hues
5 disperse hue
Yarn samples consisting of different qualities of 
cellulose, protein and synthetic

  27



When possible the leftover dye was used again to show the possibility of 
creating new shades of colour. This was also a way of determining if a colour 
was applicable for the method of dyeing and if the remaining pigment could 
create a compelling appearance. Reactive pigment and acid pigment was 
found to have the most remaining pigment after the original bath 
(figure 37). Disperse dye is chemically composed in a way that leaves little 
to no leftover pigment. Due to the unbalanced amount of “right” fiber, when 
calculating pigment in relation to the weight of the material, a small residue 
could be noticed that resulted in a compelling continuation (figure 38).

Figure 37 - Left sample first bath of black acid. Right 
sample second bath of black acid. Different bindings. 

Figure 38 - Left sample first bath of blue disperse. Right 
sample second bath of blue disperse. Same bindings. 
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Composing a series of fabrics
The decision of which yarns to use in the final piece was a combination of 
weaving composition and colour rendering. With the premise of including 
a synthetic and protein fiber in combination with the cellulose warp, four 
different qualities were chosen. The polyester had a changing volume 
depending on the binding and could express the disperse dye intensely. The 
acrylic/flax had the ability of expressing a unique hue from all dyes. The 
wool would absorb a large amount of all dyes and take on mostly the yellow 
tint and separate itself from the other yarns. The polypropylene absorbed 
little to no pigment from all dyes and would function as a never changing 
part. These in combination created a diversity but their undyed state 
enhanced each other. 

Three contrasting but compatible nuances of colour were chosen with the 
ability of combining the three dyes in different ways (figure 39). The 
intention was to choose three nuances that from the beginning had 
similar levels of strength to achieve a balanced starting point and a 
compelling continuation expressing unique shades.Their contrast could both 
uphold the illusion of layers but also disappear when blended. After trials 
the reactive was chosen in a red hue, the acid in black and the disperse in a 
blue hue (figure 40).   Figure 39 - 

  Final Yarn samples dyed in multiple baths
   From left: Reactive and Acid 
                      Reactive and Dispersion 
                      Acid and Dispersion
                      Reactive, Acid and Disperse
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  Figure 40 - 
  Final yarnsamples dyed in three versions. 
   From top: Cotton, Polyester, Acrylic/Flax, 
                       Wool and Polypropylene   
   From left: Reactive 
                      Acid 
                      Disperse
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To create a sense of order and connection between the different types of dye 
and their possible combination a chart was composed and followed through 
when the final three colours were chosen (figure 42). A final testing round 
was conducted based on the composed scheme (figure 43-45). The same 
system was used to compose a result for the final production. Besides giving 
the practical aspect a sense of order the chart showed how one could 
compose a series of textiles in a commercial context. Dyeing half of a sample 
was  introduced as a visual expression to  further emphasize the chemical 
reaction and transformation taking place in the dye bath (figure 46). The 
chart also served as an effective communicative tool. In combination with an 
explanative process-order (figure 47) the aim and idea of the project was 
easier explained and received by a recipient.  

Due to the technical dyeing conditions available in the school a limit existed 
regarding the amount of fabric possible for dyeing. This limit set the 
measurements shown in the larger pieces of fabric. To show a larger variety 
of possible continuations and combinations the following samples were dyed 
in a smaller scale. The communicative aspect of presenting the different 
stages in different sizes was also clearer because of a logical order of size. 
The original dyes with full power is shown in larger pieces to emphasize 
them as a starting point. A large piece with all three dyes in full power is also 
shown to exemplify the potential expression in combining the dyes and the 
structural transformation happening (figure 48,49).  

Figure 46 - Both samples dyed in third bath of black acid. 
                     Different bindings. 
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VERSION 1 VERSION 2 VERSION 3
original: Reactive 
only, 100%

original: Acid only, 
100%

original: Disperse 
only, 100%

Continuation: Remaining dye bath will be used for 
additional dyes on new woven pieces until there is 
no effect in the bath left. 2 times and upwards. 

Continuation: Remaining dye bath will be used 
for additional dyes on new woven pieces until 
there is no effect in the bath left. 2 times and 
upwards. 

Continuation: Remaining dye bath will be used 
for additional dyes on new woven pieces until 
there is no effect in the bath left.  

1. Reactive 100% 1. Acid 100% 1. Disperse 100%

2. Continuation 1 2. Continuation 1

2. Continuation 1 + 
    version 1 cont. 23. Continuation 2

3. Continuation 2 + 
    version 3 cont. 1

4. Continuation 3 + 
     version 3 cont. 1t

4. Continuation 3 
     submerged half 

5. Continuation 4

2. Continuation 1

Figure 42
5. Continuation  4
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VERSION 1 
Reactive dye suited for 
cellulose yarn
                 
Zenit Reaktivfärg                 
Red  42         1,5 %                 
Yellow 41      1 %                 
Black 46       0,25 % 

Process Chemical: Salt and Soda Ash 

Temperature: 60 ℃  
Time: 45 min

   2   3

  4   5

  6

  1

1: Reactive 100 % 
2: Continuation 1 
3: Continuation 2 
4: Continuation 3 
5: Continuation 4 
     in combination with version 3 cont. 1 
6: Continuation 5 

For all Continuations: 
A proportional amount of dye bath 
is used for a new piece. No pigment 
or chemicals are added in the 
continued dyeing. Solely water 
is added to level out the water 
amount. All pieces are dyed in the 
same way as the original regarding 
temperature and time.
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VERSION 2 
Acid dye suited for protein yarn             

Zenit Yllefärg                  
Black 3%
                 
Process Chemical: Acetic Acid 6 % 
and  Zenit Egaliseringsmedel S 10 % 
                 
Temperature: 90 ℃  
Time: 45 min 

For all Continuations: 
A proportional amount of dye bath 
is used for a new piece. No pigment 
or chemicals are added in the 
continued dyeing. Solely water 
is added to level out the water 
amount. All pieces are dyed in the 
same way as the original regarding 
temperature and time.

   2   3

  4   5

  1

1: Acid 100 % 
2: Continuation 1 
3: Continuation 2 in combination with    
version 3 cont. 1 
4: Continuation 3 half submerged  
5: Continuation 4
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VERSION 3 
Disperse dye suited for synthetic yarn 
                 
DyStar Dianix 
Blue K-2G 0.8%
                 
Process Chemical: Acetic Acid 24 % 
and Lyocol RDN  
                
Temperature: 130 ℃    
Time: 45 min    2   3

1: Acid 100 % 
2: Continuation 1 
3: Continuation 1 in combination with 
     version 2 cont.1
    

  1

For all Continuations: 
A proportional amount of dye bath 
is used for a new piece. No pigment 
or chemicals are added in the 
continued dyeing. Solely water 
is added to level out the water 
amount. All pieces are dyed in the 
same way as the original regarding 
temperature and time.
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Woven Material Dye Bath 

1 woven fabric 

Jaquard woven with 
   repeated pattern
 
Different structural 
    sections in pattern 

In white or natural yarns 

Cellulose 
Acrylic/Flax 
Wool 
Polyester 
Polypropylene 

Different pieces of the 
  woven fabric will be 
  dyed in different ways

Reactive dye cellulose 

Acid dye protein

Disperse dye

When remaining dye from            
  first bath it will be used 
  to dye another piece

   

Version 1 
Reactive dye 100 % 

Version 2 
Acid Dye 100 %

Version 3 
Disperse dye 100%

Continuation
Using the remaining
pigment from dye 
bath in new pieces. 
Combining 
different dye types in 
the same piece. 
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Figure 47

Figure 40 

Combining dye baths in 
full strenght. The reamining pigment in the 
bath could be used to dye continuations 
separately. 

1: Reactive and Acid 2: Reactive and 
     Disperse 

 3: Acid and Disperse 4: All three dyes 



Figure 40 

Combining dye baths in 
full strenght. The reamining pigment in the 
bath could be used to dye continuations 
separately. 

1: Reactive and Acid 2: Reactive and 
     Disperse 

 3: Acid and Disperse 4: All three dyes 

Figure 48
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Figure 49

Combined dyes in 
full strenght.  

1: Reactive and Acid 
2: Reactive and Disperse 
3: Acid and Disperse 
4: All three dyes 

  1    2 

  3   4
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4.1 Result

The result is both in physical samples and artifacts and a suggested design 
method relating to the technique used in the project. 

The previous charts have been followed when producing the result 

Process of production (figure 47) 
Chart used for composing a series (figure 42)
Combining the dyes in full strenght (figure 48) 

Larger pieces of the woven material is dyed in reactive, acid and disperse. 
When remaining pigment is shown in the dye bath an additional piece of the 
fabric is dyed to preserve the pigment. The following pieces are a part of a 
series of textiles, expressing different dimensions of the fabric.
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4.1 RESULT

WEAVING
Original woven material: Double weave 
                                               6 bindings. 
                                               (see Annex 1-3)
                                        
Warp: Unbleached Cotton Ne 30/2 (Nm 50/2) 
            Warp density: 33 threads/cm  
Weft:  Polyester 
            Acrylic / Flax
            Wool 
            Polypropylene 
            Weft density: 24 threads/cm

Repeated Pattern: 40 x 40 cm in digital original
Thread amount within repeat: 1320 x 1320
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4.1 RESULT

WEAVING
Repeated pattern for Jacquard - weave 

Measurements: 40 x 40 cm 

Each colour represent a binding. 

Black - Focus Polyester 

Green - Focus Acrylic/Flax 

Red - Focus Wool 

Blue - Focus Polyporpylene 

Yellow - Equal mix of yarns 

White - Focus Cotton 
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All bindings composed 
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VERSION 1 
Reactive dye suited for 
cellulose yarn
                 
Zenit Reaktivfärg                 
Red  42         1,5 %                 
Yellow 41      1 %                 
Black 46       0,25 % 

Process Chemical: Soda Ash and Salt

Temperature: 60 ℃  
Time: 45 min

Water: 20 lit 
Pigment: 27 g 
Soda ash: 388 g
Salt: 970 g

Dyed Material in Result: 1852 g 
Potential dyable material: 9700 g 

4.1 RESULT

DYEING

For all Continuations: 
A proportional amount of dye bath 
is used for a new piece. No pigment 
or chemicals are added in the 
continued dyeing. Solely water 
is added to level out the water 
amount. All pieces are dyed in the 
same way as the original regarding 
temperature and time.
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Original 1 2 3 4

5 6 7 8 9
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4.1 RESULT

DYEING
VERSION 2 
Acid dye suited for protein yarn             

Zenit Yllefärg                  
Black 3%
                 
Process Chemical: Acetic Acid 6 % 
and  Zenit Egaliseringsmedel S 10 % 
                 
Temperature: 90 ℃  
Time: 45 min 

Water: 20 lit 
Pigment: 29.1 g 
Acetic Acid 6%: 38.8 ml 
Zenit Egaliseringsmedel S 10%: 19.4 ml 

Dyed Material in Result: 1600 g
Potential dyable material: 6790 g

For all Continuations: 
A proportional amount of dye bath 
is used for a new piece. No pigment 
or chemicals are added in the 
continued dyeing. Solely water 
is added to level out the water 
amount. All pieces are dyed in the 
same way as the original regarding 
temperature and time.
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Original 1 2 3 4

5 6
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4.1 RESULT

DYEING
VERSION 3 
Disperse dye suited for synthetic yarn 
                 
DyStar Dianix 
Blue K-2G 0.8%

Process Chemical: Acetid Acid and 
Lyocol RDN

Temperature: 130 ℃    
Time: 45 min 

Water: 19.4 lit 
Pigment: 7 g
Acetic Acid 24%: 48.5 ml 
Lyocol RDN: 9.7 ml  

Dyed Material in Result: 1390 g
Potential dyable material: 1940 g

For all Continuations: 
A proportional amount of dye bath 
is used for a new piece. No pigment 
or chemicals are added in the 
continued dyeing. Solely water 
is added to level out the water 
amount. All pieces are dyed in the 
same way as the original regarding 
temperature and time.
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Original 1 2
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VERSION 123 
All treatments and measurements
as explained before. 

First - Disperse

Second - Reactive

Third - Acid 

4.1 RESULT

DYEING
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VERSION 1 VERSION 2 VERSION 3

original: Reactive only, 
100%

original: Acid only, 100% original: Disperse only, 100%

Continuation: Remaining dye bath will be used 
for additional dyes on new woven pieces until 
there is no effect in the bath left. 

Continuation: Remaining dye bath will be used 
for additional dyes on new woven pieces until 
there is no effect in the bath left. 

Continuation: Remaining dye bath will be used 
for additional dyes on new woven pieces until 
there is no effect in the bath left.  

Reactive 100% 1. Acid 
100% 1. Disperse 100%Continua-

tion 1
 Continua-
tion 1

Continuation 1 + 
version 1 cont. 2
Submerged half

Continuation 2

Continua-
tion 2 + 
version 3 
cont. 1

Continua-
tion 3 
Submerged 
half 

Continuation 4
Submerged half

2. Continuation 1

Continua-
tion  4

Continuation 
3 + 
version 3 
cont. 1

Continua-
tion 5

Continuation 6
Continua-
tion 7

Continuation 8
Continua-
tion 9

Continua-
tion 5

Continua-
tion  6

4.1 FINAL SCHEME FROM RESULT
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4.2 Presentation 
The result of the project rely heavily on an understanding of how the 
techniques were used and the procedure of how the result came to be. 
When communicating the series of textiles the visual impression is 
strengthened when comparing different pieces and one can see the 
difference and transformation of the fabric. 

While a single expression would work on its own as a woven fabric, the 
tangible understanding of the chemical reaction between fiber and pigment 
is fully reached when one can compare different expressions. 
The experimental state the result is presented in now has a pedagogic and 
logical sequence. If connecting the project to a commercial context a 
requirement would be to show numerous pieces, applied on a textile 
product, and attach an informative part where the full scope of the product 
would be explained. Since the continuations of the original piece could be 
perceived as ordinary dyed fabric the additional communication would 
reinforce the concept and hopefully show the potential.
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4.3 Conclusion and Discussion 
The potential in this project lies in the experienced variety one is able to 
produce with the techniques presented in this project. The result of the 
project shows a small portion of what might be possible in a larger context 
with added factors, as different bindings and other fiber-specific treatments, 
to create further expressions. 

To show a viable result in this project it was a necessity to narrow down 
potential options. Multiple colour schemes and descriptive patterns were 
disregarded to fully express the proposal of the project because the actual 
after-treatment held the largest effect. From the small exploration carried 
out, with a limitation regarding yarn and colours, a sense of how this would 
potentially work in a larger context clearly showed. The act of using 
industrially common dyeing methods and the pigment applied here also 
showed a different aspect of how one can think when attempting sustainable 
design, especially relating to dyeing. Within the existing dyeing methods 
there is an abundance of exploration and development to be done. To fully 
expand on this idea an equal exploration of combining yarns of different 
fibers has to be done. In their combination lies the compelling and 
expressive result. 

Although expressing a multitude of potential visual expressions solely based 
on five yarns and three  dye colours there is a limitation within the fabric 
produced. The visual expression of the repeated pattern makes the 
continual and formative base. Since the after-treatment solely affects the 
fibers in colour without drastically changing their construction, the 
boundaries set by the weaving is a constant factor. Shapes and structures 
might change in perception but not in actual structural appearance. This 
heavily centres around the used bindings as a constant variable. If one were 
to further develop even more complex structures it might be possible to alter 
a fabric even more with the aid of fibre-specific dyeing. The greatest 
alteration perceived in the examples shown in the project is the perception 
of layers and depth. Different sections of the fabric alter in importance and 
the structure of the fabric changes in appearance. To further show the 
potential in the technique a different design could show a different way of 
expressing the method. Although having consciously designed only one 
fabric in this project, to expand on the idea would reinforce the potential.
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The fully immersive exploration of a single fabric, regarding dyeing, is 
lacking in the work of Sudo and Arai, at least when presenting the different 
explorations as a concept as is the case in this project. With their 
communicated dedication to the textile material a proposal of this method 
could be interesting. Especially when it comes to Sudo who works in a more 
commercial context. Sudo’s commitment to a sustainable approach towards 
her textiles can be developed even further. Her experimental fabrics are 
presented solely in a single state. They express a reverence for the textile 
material and her company have positioned itself as a textile design 
company exploring textile boundaries in a commercial context. Her 
customers are open for the policy Sudo keeps regarding worth of textile and 
to further express this would potentially be effective and successful.   

Even though relating to an industrial context the project was largely 
carried out in artistic freedom, much in comparison with Jun’ichi Arai’s way 
of constructing woven fabrics, prioritizing the expression of the woven 
material before practical adaptability. The desired visual expression had first 
priority and potential limitations present in an industrial production had no 
impact. The relevant conclusion was to focus on the aesthetic aspect of the 
project and present a suggestion how this  method could be developed and 
applied. The visual outcome presented in this project might not be able to 
automatically translate to a larger production due to technical qualifications, 
especially regarding the dyeing process where the preservation of the used 
dye bath presents a technical problem. Due to the project being carried out 
in a hands on fashion the result was possible and the visual aim 
accomplishable. But to altogether remove the element of an industrial 
production the project would loose some of its value. To place it some kind 
of industrial context suggest a discussion regarding conventional textile 
industry and the problematic situation when using material, making this 
an effective selling point if one were to develop the idea into a commercial 
concept. It would increase the awareness of dyeing processes and the chan-
ging character this takes and present this as a unique process resulting in 
individual products.
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Another factor that would complicate the process of adapting the method 
into a full scale production is that the different dyeing processes have the 
potential of affecting certain yarns negatively. The soda ash used in a 
reactive bath could damage the wool yarn and weaken it, and vice versa for 
an acid bath towards the cellulose. The problematic areas presented in the 
project could be solved with a greater investigation regarding fiber 
composition and adapting the suitable aspects of the method towards a 
fabric that would better suit the intended end use. With a change of yarn 
and bindings the same effect could be achieved but in a different visual 
expression. The repeated pattern chosen here is not the decisive point to an 
compelling result, merely a tool of communication. 

The part of sustainability in the project merely grazes a large and 
inspirational potential to design with a greater understanding and tactic 
regarding fiber and dye. The project originated over an observation 
regarding the visible pigment left in a dye bath and the loss over lost 
potential and resulted in a suggestion of creating more expression with less 
matter. In this project the act of sustainability offers an expressive and 
compelling design with the unintended dyeing creating new expressions. 
Hopefully with technical advances within dyeing techniques, resulting in 
less waste, this way of dyeing fabrics might not be relevant in years to come. 
But that will not diminish the potential still. Unique fibers will still be 
developed and appreciated and that will give this design method a 
continuous relevance creating multidimensional fabrics. The only change 
being less waste to be concerned about.    

In conclusion, the series of prototypal fabrics show the technique of 
composing a collection of multiple textile expressions from a single fabric 
altering due to the fibre-specific dyeing . The chemical reaction between 
fiber and pigment, and the various versions of this presented in the result, 
offers a tangible understanding of individual textile fibers and the relevant 
appreciation for the yarn and pigment chosen. Provided the mechanical 
conditions suit the manufacturing process required this design method 
might be a pliable continuation of the current weaving and dyeing industry.     
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ANNEX 1

WEAVING
BINDINGS 
Red: Front binding 
Green: Back binding 

Binding 1 

Black areas in pattern 

Focus Polyester 

Binding 2 

Green areas in pattern 

Focus Acrylic/Flax



Binding 3 

Red areas in pattern 

Focus Wool

Binding 4 

Blue areas in pattern 

Focus Polypropylene

ANNEX 2



Binding 5 

Yellow areas in pattern 

Equal blend of yarn

Binding 6 

White areas in pattern 

Focus Cotton Warp

ANNEX 3



ANNEX 4
Binding used for pre-study 
Spiderweave with crepe-base
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