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1. Introduction 

 

Man began to wear clothes using natural dyes 

and designing his dress ever since the world 

came into existence. These were no risk or 

danger to the environment in those days. But, 

owning to the population growth and 

increase, man’s needs also increased; 

resulting in the increase in the need of the 

clothes he wore (Adeel et al., 2009; Anderson 

et al., 1971). Hence, he began to use synthetic 

fibre and dyes which could be durable for 

longer time, as a result, without  

 

 

his knowledge he became a victim of skin 

allergies, skin cancer and skin related 

diseases (Ali et al., 2009;Armstrong et al., 

1992;Bechtoldet al., 2006). Further, the 

production or manufacture of synthetic dyes 

emanating industrial waste began to spoil the 

environment. These industrial wastes pollute 

the ground waste resulting in the 

deterioration of the quality of the earth 

(Copriadyet al., 2002; Adeel et al., 2009; 

Chanayathtet al). 
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Abstract 

Natural dyes are considered as sustainable and eco-friendly dyes. Use of natural dyes has increased several folds 

in the past few years due to the eco-friendly approach of the people. They can produce different shades of 

colours and have lower colour fastness than synthetic dyes. During the present study, dying materials were 
prepared from barks of Terminalia arjuna and to investigate the effect of dying techniques i.e. shade, sun drying 

and measurement of colour strengths using varying mordant ratios and combinations. Result obtained in the 

present study the washing, light, rubbing fastness and colour strengths of all dyeing with mordants were quite 
good. 
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In order to prevent us from being affect by 

both environmental and earthly we can switch 

over to use natural dyes which does not harm 

man and which is eco-friendly. Moreover, 

natural dyes are liable to the easily and 

quickly absorbed by the earth (Goodarzian et 

al., 2010; Kamelet al., 2009). Terminalia 

Arjunais abundantly available in Tamil Nadu, 

whose leaves, flowers and bars have 

medicinable qualities (Aggarwal et al., 2009: 

Shahriar et al., 2009: Patil RH et al., 2011). 

The barks of this tree are white in colour on 

outer side and red in their inner side. The 

dyes of the bars can cure disease like heart-

attack, asthma, diabetes, diarrhoea etc 

(Nemaet al., 2012, Anejaet al., 2012).  

 

2. Materials and Methods 

 

2.1. Source 

The barks of Terminalia Arjunawere 

collected from the delta areas of the river in 

Hogenekkalin Dharmapuri district. 

 

2.2. Substrates 

The bleached cotton fabric was purchased 

from Saraswathi Textile, Kancheepuram 

district. 

 

2.3 Chemicals used 

AR grade Metallic salts such as Alum, SnCl2, 

FeSO4, K2Cr2O7, NiSO4, CuSO4 were uses as 

a chemical mordants and Haritaki, Turmeric, 

banana extract cow dung was used as a 

natural mordants. 

 

3. Experimental Methods 

 

3.1 Dye Extraction 

The dried barks of Terminalia Arjuna were 

cut into small pieces and soaked in water for 

four hours. Then it was boiled for two hours 

to facilitate quick extraction. The dye was 

filtered and the filtrate was collected in a dark 

bottle.   

 

3.2 Dyeing Procedure 

The cotton fabrics were dyed with extracted 

natural dye in four different in the ratio1:30 

and dyeing was carried out for hour at 80’C 

by ultrasonic method.  

 

3.3 Mordanting methods 

Cotton fabric was mordanted with different 

chemical and natural mordants by the 

following three methods. 

 

3.3.1 Pre-mordanting 

In this method, fabrics were pre-treated with 

the solution of different chemical and natural 

mordants and then dyed with dye extract. 

 

3.3.2 Post mordanting  

In this method, dyed cotton samples were 

treated with solution of different chemical 

and natural mordants. 

 

3.3.3 Simultaneous mordanting 

In this method, the cotton samples were dyed 

with dye extract as well as different chemical 

and natural mordants. 

 

(i) Pre Mordanting 

The cotton fabrics were pre-treated with 5% 

solution of different chemical and natural 

mordants and then dyed with the dye extract 

in this method. 

 

(ii) Post Mordanting (POM) 

The dyed cotton fabrics were treated with 5% 

solution of different chemical and natural 

mordants in this method. 

 

(iii) Simultaneous Mordanting (SM) 

The cotton fabrics were dyed with dye extract 

as well as with 5% solution of different 

chemical and natural mordants in this 

method. 

 

3.4 Colour Fastness 

The colour fastness of the dyed cotton fabrics 

was tested according to IS standards. Colour 

fastness to washing (WF), light (LF), and 

rubbing (RF) were determined from standard 

test methods such as IS-687-79, IS-2454-

85and IS-766-88  

 

3.4.1Measurement of Colour Strength 

The relative colour strength of the dyed 

fabrics was expressed as K/S and was 
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measured by light reflectance technique using 

Kubelka-Munk equation. The light 

reflectance’s of the dyed samples were 

measured using a Text flash 

spectrophotometer (Data colour corp.). The 

K/S values were calculated by Kubelka-

Munk equation. 

 
2

1-RK
=

S 2R
 

Where, 

R = Decimal fraction of the reflectance of the 

dyed samples   at λmax.   K = Absorption 

coefficient and    S = Scattering coefficient. 

The CIE lab values (L*, a* and b*) were also 

recorded for all dyed samples along with 

controlled sample. 

 

3.5 ICP-OES studies 

The presence or absence of inorganic 

elements in the dye extract was tested by 

Perkin Elmer Optima 7000 DV- ICP-OES. 

The ICP-OES analysis measured inorganic 

elements from the dye extracts using standard 

inorganic elements (20) including As, Hg, 

Cd, Pb, Sb, Co, Cr, 132Al, B, Ba, Be, Mo, 

Na, Ca, K, Si, Sn, Zr, P and Mg. 

 

4. Results and Discussion 

 

4.1 Preparation and optimization of ethanolic 

bark extract of Terminalia Arjuna 

The bark of Terminalia Arjuna of was found 

to discharge color in water very easily. 

Increasing the quantity of barks 5 g to 20 g 

per 100 mL water, boiled for one hour was 

accompanied with the increase in intensity of 

the color. It was observed that the color of the 

dye extract was dark red color as shown in 

the Fig.2. 

 

4.3Inductively coupled plasma - optical 

emission spectrometric (ICP-OES) analysis 

The ICP-OES studies have proved that, toxic 

elements such as mercury, antimony, arsenic, 

cadmium, chromium and lead were not 

present in the dye, so they will not cause any 

skin and dermatological problems to the 

wearer. Therefore, these dyes are considered 

as eco-friendly natural dyes. 

 

Figure1: Image of Terminalia Arjuna 

 
 

 

 



Ph ton   

                                                                                                                                                              540 
 

Figure 2: Aqueous bark extract of Terminalia Arjuna 

 
 

4.2 Effect of Mordants on cotton Fabrics Dyed with bark extract of Terminalia Arjuna 

The cotton fabrics were dyed with bark extract of Terminalia Arjuna. L and different mordants by 

ultrasonic method. The different shades of colour were obtained on cotton fabrics in pre, post and 

simultaneous mordanting methods are shown in the Table 1. It was observed that the dye uptake 

was found to be good in pre mordanting (PM) method as shown in the Fig.3. 

 

Table 1: Colour produced on cotton fabrics in Pre- mordanting method by ultrasonic dyeing 

S. 

No. 

Mordants Color 

Obtained  

S. 

No. 

Mordants Color Obtained  

1 Alum 
 

6 CuSO4 
 

2 SnCl2 
 

7 Myrobalan 
 

3 FeSO4, 
 

8 Turmeric 
 

4 K2Cr2O7 
 

9 Banana Sap  
 

5 NiSO4 
 

10 Cow dung 
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Figure 3: Surface colour strength (K/S values) of mordanted cotton fabrics after PM, POM and 

SM, dyed with Terminalia Arjuna 

 

. 

Table 2 shows L*, a* b* and K/S values of pre mordanted cotton fabrics dyed with the dye 

extract. Among the mordants used, the ferrous sulphate showed the highest colour strength             

(K/S = 35.73) due to the affinity of the mordant with dye extract and banana sap showed the 

lowest colour strength (K/S = 4.73). The effects of post mordants on colour intensity of cotton 

fabrics dyed with bark extract of Terminalia Arjuna are shown in Fig.4. 

 

Table 2: Different Pre-mordants, L*, a*, b* and K/S Values of Cotton Fabrics dyed with 

Terminalia Arjunaby UltrasonicMethod 

S. 

No. 
Mordants L* a* b* K/S Value 

1 Alum 49.37 12.97 18.98 
 

2 SnCl2 61.06 12.23 18.11 5.99 

3 FeSO4 30.90 3.23 7.75 35.73 

4 K2Cr2O7 62.62 10.12 10.26 17.32 

5 NiSO4 53.71 14.93 24.23 20.12 

6 CuSO4 50.85 14.07 22.75 28.51 

7 Myrobalan 66.78 11.56 18.86 5.05 

8 Turmeric 60.19 12.89 33.08 6.63 

9 Banana Sap  61.31 12.58 17.14 4.73 

10 Cow dung 65.12 13.48 18.48 5.19 
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Figure 4: Effect of Pre-mordants on the color strength of cotton fabric dyed with bark extract of 

Terminalia Arjuna. 

 
 

Conclusion 

 

The present work shows that bark extract of 

Terminalia Arjuna can be used as dye for 

colouring textiles. This plant grown 

throughout India and it is easily available 

plant. Different shades of colour can be 

obtained using different chemical and natural 

mordants by ultrasonic method. The washing, 

light and rubbing fastness of all dyeing with 

mordants were quite good. ICPMS studies 

have proved that, heavy metals were not 

present in the dye extract. The dye has good 

scope in the commercial dyeing of cotton. 
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