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I. Introduction 

The word ‘mordant’ has been derived from the Latin word ‘modere’, which means ‘to bite’: the mordant ‘bites’ 

the surface of a fibre so that a dye can sink in it. It combines with a fibre and a dye, both forming a link between 

dye and fibre which otherwise has no affinity for the dye.With a dye it forms a complex, which is insoluble in 

water and thus gives a fast colour development [1]. It is also responsible for change in hue of the colour developed 

on the fabric. It can be Metal salts, Sulphonated oils, Tannins or Tannic acids etc or any natural product containing 

tannic acid / tannates.  It is the process of application of aqueous solution of any mordanting agent on the fabric 

to improve the affinity of the dye to the fibres, to be used before dyeing( Pre-Mordanting), during dyeing 

(Simultaneous Mordanting) or after dyeing (Post-Mordanting) as applicable or needed [2].  

Natural dyes are either substantive, needing no mordant, or adjective, requiring one. The majority of natural dyes 

need a chemical in the form of metal salt to create an affinity between the fibre and the pigment. These chemicals 

are known as mordant. As the mordant forms metal complexes with the fibres, it acts as bridge between the 

dyestuff and the fibre. This requires the presence of a salt forming group known as hydroxyl or nitroso and oxygen 

or nitrogen containing groups such as carboxyl(C=O), carboxyl(COOH), azo(-N=N-) etc. The mordants help in 

dye fixation and accelerate the rate of dye exhaustion variations in mordant structure can give rise to a wide 

varieties of shades [3, 4]. Mordants thus fulfil many functions: Dye fixation on the fibre Improve the fastness 

properties of the dyeing, they themselves may serve as a dye colour, and they may facilitate dyeing techniques 

/dye absorption [5]. 

 However, all the literatures are focused to evaluate the performance of dyeing by mordanting, but the study on 

the effect on mechanical properties especially the tensile is still untouched. Therefore, in this research work the 

behaviour of tensile properties before and after mordanting is studied. 

 

II.      Materials used 

A. Jute  

I. 6 % H2O2 bleached jute fabrics. 

II. Ends/dm:  64 

III. Picks/dm: 58 

IV. Warp count: 215 tex 

V. Weft count: 285 tex 

VI. G.S.M. : 320  

 

B. Cotton fabric specification 

I. 2% H2O2 bleached cotton fabrics. 

Abstract: In this study authors have investigated the the effect of mordanting on the tensile strength of jute and 

cotton fabrics. Single and double pre mordanting technique was applied, where myrobolan (harda) and 

metallic salts (patash alum and aluminum sulphate) were used. It is found that 20% myrobolan + 20% 

aluminum sulphate provided better result. It was found that the treatment with higher percentage of mordant 

above 20% concentrations, in both single or double mordanting system, there is effective loss of tensile strength 

for both cotton and jute fabric. 
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II. Ends/dm:  260 

III. Picks/dm:  224 

IV. Warp count: 30Ne 

V. Weft count: 30 Ne 

VI. G.S.M. :  127 

 

C. Mordant 
The following mordants are used to carry out the experiment.  

I. Myrobalan  

Myrobalan locally known as harda is fruit of the trees such as ‘terminal chebula’ or ‘myrobolareous chebula’.  

Terminalia chebula is a large tree found in the sug Himalayan tracts of West Bengal and Assam ascending up to 

an altitude of 1500 meters in the Himalayas. In south india it grows as a small tree although the fruit is also grown 

in Srilanka, Burmam and Malaysia. India is by far the major producer and it exports myrobalan to USA and 

EUROPE. The myrobalan extract is a complex mixture. The dried flesh surrounding the seeds is rich in tannin 

(30%-35%), the tannins are of pyrogallol type and exist in varying degrees of agglomeration. The hydrolysable 

tannins, 2% chebulagic acid,   12 % chebulinic acid and 1% corilagin are the major constituents of myrobalan. 

II. Alum  

It is very cheap, easily available and safe to use.  

III. Aluminium sulphate [Al2(SO4)3] 

IV. Ferous sulphate [FeSo4] 

V. Other chemical used:- 

 Sodium chloride 

 Sodium hydroxide  

 Acetic acid 

 P 40 

 Sandofix HCF (clariant Ltd.) as textile auxiliaries 

 CTAB (cetyl tri methyl ammonium bromide) 

 

III.    Methods 

A. First Mordanting of jute and cotton with myrobalan 

The known weight of myrobalan powder is mixed with known volume of water and heated at 80˚c for 30 min. 

The solution is then cooled and filtered in a 60 mesh nylon cloth and filtrate was used as final mordant solution 

(10-40%) for mordanting, using MLR of 1:20. Conventional bleached Jute and 2% H2O2 bleached cotton fabrics 

were separately treated with the myrobalan solution in separate bath initially at 40-50 ºC and then the temperature 

raised to 80 ºc. The mordanting is continued for 30 mins. After harda mordanting , fabric samples were dried in 

air without washing to make them ready for either subsequent dyeing or second mordanting. 

 

B. First/Second Mordanting of jute and cotton fabrics with metallic salts 

Conventionally bleached (H2O2) Jute and cotton fabrics with or without prior mordanted with myrobalan is treated 

separately with 10-40% of any one of the chemical mordants, (such as aluminium sulphate, aluminium potassium 

sulphate ferrous sulphate) at 80 ºc for 30 min, using MLR ratio of 1:20. After the mordanting, the fabric samples 

were finally dried in air without washing to make them ready for subsequent dyeing.  

C. Evaluation of tensile strength  

Tensile test was done in ZWICK/ROELL Z100 using ASTM D 5035-5(R2008) standard test method for 

breaking force and elongation of textile fabrics. 

 

IV.     Result and discussion 

Effect of Different Selective Mordants on Mechanical Properties 

Conventionally 3% H2O2 (100% basis) bleached jute fabric and 2% H2O2 (100% basis) bleached cotton fabric has 

been subjected to treatment with different mordants (aluminium sulphate, ferrous sulphate and potash alum) and 

a mordant assistant (Harda) under different mordanting systems (single or double pre-mordanting) before dyeing 

with aqueous extraction of pomegranate rind. Changes in mechanical properties for mordanted jute and cotton 

fabric are assessed and shown in Table 1 & Table 2 respectively.  

 

Table-1: Effects of different mordants on mechanical properties of differently pre-mordanted bleached 

jute fabric (without dyeing) 

Mordanting 
Warp-way 

Breaking Load (N)  
Loss in 

Strength (%) 
Warp-way 

Breaking elongation (%) 

Nil (Control bleached fabric) 313.07 - 5.82 

10% myrobolan (Harda) 280.42 10.42 8.42 

20% myrobolan (Harda) 270.42 13.62 12.31 
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10% Al
2
(SO

4
)

3
 301.19 3.79 5.91 

20% Al
2
(SO

4
)

3
 298.07 4.79 8.42 

10% potash alum  290.95 7.06 4.58 

20% potash alum  282.11 9.89 4.05 

10% ferrous sulphate 260.20 16.88 5.92 

20% ferrous sulphate 240.52 23.17 5.88 

20% myrobolan + 20% p. alum 228.11 27.13 5.6 

20% myrobolan + 20% F. sulphate 198.6 36.56 5.88 

20% myrobolan + 20% Al
2
(SO

4
)

3
 251.13 19.78 8.08 

30% myrobolan + 30% Al2SO4 185.87 40.62 10.7 

40% myrobolan + 40% Al2SO4 177.63 43.26 13.2 

Mordanting with all these chemicals including natural mordants show some loss in fabric strength (tensile) and 

increase in breaking elongation irrespective of their percentage application and type of fabric. 

Result shows that treatment with higher percentage of mordant above 20% concentrations, either in single or 

double mordanting system, there is measurable loss of tensile strength for both cotton and jute fabric . Amongst 

harda, ferrous sulphate, potassium aluminium sulphate (potash alum) and aluminium sulphate single mordanting 

at comparable dosages, there is relatively higher strength loss for use of potassium aluminium sulphate.  

 

Table-2: Effects of different mordants on mechanical properties of differently pre-mordanted bleached 

cotton fabric (without dyeing) 

Mordanting 
Warp-way 

Breaking Load (N)  

Loss in 

Strength (%) 

Warp-way 

Breaking elongation (%) 

Nil (Control bleached fabric) 179.58 - 11.18 

10% myrobolan (Harda) 164.91 8.17 8.01 

20% myrobolan (Harda) 143.98 19.82 6.68 

10% Al
2
(SO

4
)

3
 172.80 3.78 9.38 

20% Al
2
(SO

4
)

3
 163.29 9.07 7.85 

10% potash alum  168.82 5.99 6.21 

20% potash alum  158.97 11.47 8.83 

10% ferrous sulphate 124.33 30.76 7.08 

20% ferrous sulphate 112.13 37.56 10.73 

20% myrobolan + 20% p. alum 118.29 34.13 7.53 

20% myrobolan + 20% F. sulphate 101.22 43.64 5.91 

20% myrobolan + 20% Al
2
(SO

4
)

3
 139.21 22.48 9.26 

30% myrobolan + 30% Al
2
(SO

4
)

3
 120.47 32.91 7.9 

40% myrobolan + 40% Al
2
(SO

4
)

3
 110.63 38.39 6.1 

 

However, for harda treatment followed by aluminium sulphate treatment (up to 10-20%), the strength loss is not 

too high and may be acceptable/ tolerable. Loss of tensile strength on treatment with harda, or aluminium sulphate 

or both in sequence, may be presumed to be due to the acidic degradation causing chain scission in jute 

macromolecular structure by tannic acid/chebulinic acid of harda or sulphuric acid generated from Al2(SO4)3. 

 

V.    Conclusion 

As per the above research work, noticeable strength loss was observed due to the mordanting with natural or 

chemical mordants. According to the literatures, higher percentage of mordanting (30-40%) gives better shade 

depth. However, the tensile strength is also degrading with increasing the percentage behind 20%, as per this 

work. Therefore, there is a requirement of optimization of these two parameters as per the requirement of end use. 

Now it can be concluded that the mordanting has a meaningful effect on tensile strength, which cannot be ignored. 

The percentage below 20%, doesn’t have unacceptable loss in strength. 
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