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Abstract 

The object of this study is the application of basic dyes on jute fabrics at different temperature and fastness analyses of 
dyed jute fabric. Hessian jute fabric is collected from jute weaving mill then jute fabric is undergone pretreatment 
process. Pretreated jute fabric is dyed with basic dyes at various shade percentage such as- 5%, 2%, 4%,5% shade 
variation at different temperature. Then fastness property is analyses by color fastness to wash, color fastness to 
rubbing, color fastness to light. It showed that at 65oC temperature and 4% shade variation basic dyes gives good color 
fastness on hessian jute fabrics. 
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1. Introduction

Jute is a low-cost, naturally degradable fiber that is mostly made of cellulose (58–63%), hemicellulose (20–22%), lignin 
(12–14%), and very trace amounts of pectin and wax [1-2]. Jute is a bast fiber which can be used in clothing, as usual 
necessity of daily life. It is a good alternative of synthetic fiber. Though world is facing various pollution for using 
synthetic product jute can play vital role to reduce the pollution. The demand of ecofriendly product is growing day by 
day. By born nature jute is ecofriendly product for that jute is now used in value added diversified eco-friendly products. 
Jute has historically been used to create packaging materials. Due to its eco-friendliness, jute is currently utilized to 
create a variety of products with additional value, such as upholstery, home textiles, handicrafts, soft toys, and even 
clothing [3-5]. There is 58%-63% cellulose present in jute fibre for that jute has affinity to color. Jute may have to 
respond to reactive dye well because it is a cellulosic fiber. Reactive dyes provide a large variety of colors with different 
tints, fastness, and prices that have exceptional brilliance, simple reproducibility and application. But color fastness 
property of jute is very poor. Jute has strong affinity towards basic dyes. It has been observed that common salt is 
occasionally utilized to help jute fiber exhaust more quickly during the basic dyeing process [6-7]. In the whole process 
of study, basic dyes were used to dye jute fabric. Jute fabric was cut into 10g samples. Then jute fabric sample is treats 
with auxiliary chemicals. After that samples are dyed with basic dyes in different shade variation. Then dyed jute 
samples are undergone color fastness test in contrast of different property. 
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2. Material and methods 

2.1. Collection of hessian jute fabrics 

Hessian jute fabrics were collected from weaving department of Bangladesh jute research institute. Construction of the 
fabric was made using the following formula: 

 

Where, warp count was 20, weft count was 16, ends per inch was 98, picks per inch was 54 and gsm of this fabrics was 
212 g/m2. 

2.2. Pretreatment of samples 

Hessian fabrics were cut into 10g sample and 5 pieces of sample were taken. Samples are undergone through scouring, 
bleaching, washing process. For scouring process samples were treated with Na2CO3, wetting + detergent agent, 
softening agent. NaOH remove the yellowish color and impurities of the samples. Here M : L was used 1:15, temperature 
was used 100oC. The process takes time 1.30h. For bleaching process H2O2 was used to bleached the samples. In this 
process Hydrogen Peroxide turned fabrics into white color. Sodium silicate, sodium peroxide, custic soda, chelating 
agent, non ionic detergent was used at 85oC temperature about 120min. Then washing was done to wash the fabric 
samples to reduce excess auxiliaries and chemicals. 1%g/lt acetic acid was used to reduce impurities. Pre-treated 
samples were then dyed with basic dyes at different temperature with different shade percentage to develop the color. 
Basic dye, sodium acetate, salt, acetic acid was used to dye the samples. Firstly pretreated samples dyes with basic day 
about 45 min. Then salt was given to fix the dye on fabrics (Figure 1). 

2.3. Color fastness analyses of dyed samples 

After dyeing process dyed samples were undergone Color fastness analysis test. Color fastness to light, color fastness to 
wash, color fastness to rubbing. X-Rite spectrophotometer was used to measure color differences among dyed samples. 
Multi fibre was used to measure the value of color fastness to wash in contact of dyed samples at 60oC temperature for 
30min. Crock meter was used to rub the dyed samples to measure the value of color fastness to rubbing.  

 

Figure 1 The whole process can be clarified below flowchart  
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3. Results and discussion 

Table shows results of spectrophotometric value of dyed samples at various shade percentage. It showed that CMC 
overall color difference value of dyed samples in different light was very small and it was less than 1. So color fastness 
to light was good for dyed sample (Table 1). 

Table 1 Spectrophotometric results of fabric sample dyed with basic dyes 

Shade% Illuminate Dl* 

Lightness 

difference 

Da* 

Red/green 

difference 

Db* 

Yellow/blue 

difference 

Dc* 

Chroma 

difference 

DH* 

Hue 

difference 

CMC 

DF 

overall 

0.5% D65 -0.21 0.19 -0.11 -0.41 -0.21 0.31 

1% D65 0.52 -0.53 -0.42 0.25 0.27 0.42 

2% D65 -1.10 -0.70 -0.71 -0.61 -1.10 0.68 

4% D65 0.05 -1.01 -0.79 -0.47 0.36 0.55 

5% D65 0.70 0.50 0.60 0.77 0.79 0.56 

0.5% F02 -0.19 0.15 -0.13 -0.16 -0.19 0.11 

1% F02 0.55 -0.45 -0.57 0.55 0.25 0.35 

2% F02 -1.30 -1.10 -.83 -0.93 -0.73 0.43 

4% F02 -0.02 -0.05 -0.12 -0.16 0.52 0.62 

5% F02 0.90 0.60 0.50 0.77 0.35 0.57 

3.1. Color fastness to wash 

The changed of color of after wash showed grey scale rating were found almost same for all multi fibres, So color fastness 
to wash in contract of multi fiber for different shade% is moderate (Table 2 ). 

Table 2 Color fastness to wash analysis 

For sample dyed with basic dyes at different shade % 

Samples 0.5% 1% 2% 4% 5% 

Change in color 2 2 3 2 3 

Cotton(stain) 4 4 4 4 4-5 

Acrylic(stain) 5 5 5 4-5 4-5 

Wool (stain) 2-3 2-3 2-3 2-3 3 

polyester(stain) 5 5 5 5 5 

3.2. Color fastness to rubbing 

Different shade % dyed sample when contacted with rubbing crock meter with white fabric, the value of rubbing was 
slightly changed. So result of rubbing to color fastness is good for basic dyed hessian samples (Table 3). 

So, all results It was verified that basic dyed hessian fabrics have good color fastness to light. It shows that in 
spectrophotometer shade fade analysis for different shade % hessian fabric samples give almost same amount of 
deviation and their total CMC value is less than 1 which is significant. For color fastness to wash analysis basic dyed 
samples give good result and these samples have marginal value difference. And for rubbing fastness these basic dyed 
samples in wet and dry condition the value is almost similar for different shade%.  
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Table 3 Color fastness to rubbing analysis 

Shade% For dyed samples 

Dry Wet 

1% 5 3.5 

2% 5 4 

4% 5 4.5 

5% 5 4 

4. Conclusion 

We can conclude jute has strong affinity towards basic dyes. Jute fabrics dyed with basic dyes create good coloration at 
different shade %, in this case lower the shade %affinity to jute is lower. But at 4%shade it gives good result of 
coloration. For color fastness to wash dyed sample with basic dyes in contact of multi-fibres gives good value. In color 
fastness to rubbing the result showed slight fading of color but it is moderate value. So jute fabrics dyeing with basic 
dyes are appropriate. It can be said that basic dye of jute can replace the excessive amount of use of reactive dyes on 
fabrics. It is cost effective and have less impact on environment pollution. 
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