
INTRODUCTION

A renewed international interest has arisen in natural

dyes due to increased awareness of the environmental

and health hazards associated with the synthesis,

processing and use of synthetic dyes. Textile processing

industry is one of the major environmental polluters as

the effluent from these industries contains a heavy load

of chemicals including dyes used during textile

processing. There are two main ways to limit the

environmental impact of textile processing. One is to

construct sufficiently large and highly effective effluent

treatment plants, and the other way is to make use of

dyes and chemicals that are environment friendly.

Natural dyes, when used by them have many

limitations of fastness and brilliancy of shade. However,

when used along with metallic mordants they produce

bright and fast colours. Therefore, instead of using

unsustainable technology for producing colours one can

use mild chemistry to achieve almost similar results. The
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rich biodiversity of our country has provided us plenty of

raw materials, yet sustainable linkage must be developed

between cultivation, collection and their use. Natural dyes

can produce special aesthetic qualities, which, combined

with the ethical significance of a product that is

environmentally friendly, gives added value to textile

production as craftwork and as an industry

Thus by keeping in view of above, the present study

has been undertaken so as to revive the age-old are of

dyeing with natural dyes. In the present work, the peanut

pods were used for the extraction of dye, dyeing of the

selected fabrics at optimized conditions, using different

mordants and evaluate the resultant colour fastness of

the dyed samples to washing, rubbing, and sunlight.

Recently, a number of commercial dyers and small

textile export houses have started looking at the

possibilities of using natural dyes for regular basis dyeing

and printing of textiles to overcome environmental

pollution caused by the synthetic dyes.
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METHODOLOGY

Source:

The first part of this research work was to get the

peanut pods. For this research work peanut pod were

collected from local market of Beawar near Ajmer City,

Rajasthan, INDIA and then classified it into two segments,

dark and light color peanut pod then after this, peanut

pods were dried into non sunlight area as shown in Fig.

1. After dried we grind them into mixer grinder.

Preparation of the dye bath for dyeing using natural dye

involves crushing, soaking and boiling are usually

necessary to extract the dye from the vegetable matter.

In general the coarser the material, the longer it should

be soaked and boiled as shown in Fig. 1. In the process

of crushing, grinder is used to make it in the powder form.

When the powder form is ready, it is mixed with water

solvent and heated on gas burner to extract the dye. The

dyeing of cotton and other fabrics was carried out in

three stages; Extraction of dyes from the plant sources,

Mordanting and Dyeing.

Growing and cultivation:

The peanut is grown as an annual crop. It can grow

up to 21/ 2 feet (75 cm) high and from 3 to 4 feet (90 to

120 cm) across. Peanut plants range in type from bunch

plants to runner plants 6-8. Bunch plants grow upright.

Runner plants spread out on or near the ground as they

grow as shown in Fig. 1. Peanut plant grows best in light,

well-drained and sandy soil. They need much sunshine,

warm temperature, moderate rainfall, and a frost-free

growing period of four or five months. Farmers prepare

the soil by plowing it deeply and thoroughly. Loose soil is

important so that the pegs can penetrate the soil easily.

Farmers plant peanut seeds 2” to 3” (5 to 8 cm) deep at

intervals of 3” to 6” (8 to 15 cm), and in rows 24” to 36”

(60 to 90 cm) apart.

The dyeing of cotton and other fabrics was carried

out in three stages; Extraction of dyes from the plant

sources, Mordanting and Dyeing.

Extraction of dye:

Various experiments were conducted for the

maximum extraction of natural dye from peanut pods.

The samples were collected and washed thoroughly with

water to remove any dirt. After thorough drying at room

temperature, the samples were ground into powder with

the help of grinder and the powdered samples were used

for the extraction of dyes. In order to find out the optimum

extraction conditions, experiments were conducted in

aqueous extraction at 800C temperature with M:L ratio

1:10.

Mordanting:

A few dyes can be applied by any of 3 methods

(pre, simultaneous and post) but generally one of the

processes gives better results than the other in case of

most of dyes.

– Mordant- Ferrous Sulphate (FeSO
4
)

Optimization of mordant concentration:-10%

concentration of mordant was used. The mordanting was

done and samples were dyed employing extraction time,

dye, dyeing time, dyeing temperature. Optimum mordant

concentration was decided on the basis of evenness,

brightness and darkness of the colour. Mordanting can

be carried out in three stages: Pre-mordanting,

Simultaneous mordanting and Post-mordanting.

Pre-mordanting:

The fabric is mordanted first, rinsed thoroughly with

water and then it is dyed with dye solution. It’s being a

two bath process, consumes more time, water, steam.

This method gives most level results.

Simultaneous-mordanting:

It is one bath process dyeing and mordanting is done

together in same bath. The fabric to be mordanted and

dyed must be covered with water, so that can be stirred

easily and dye and mordant can circulate thoroughly and

reach each part quickly. Fabric should be properly

checked and conformed that; mordant should be well

dissolved before dyeing mixed with fabric.

Post-mordanting:

It consists of simple dyeing and since the lake is not

formed at this stage, perfect penetration of dye takes

 

Fig. 1 : Peanuts found from the roots and the crushed

powder of the Peanut Pods

MEGHA KUMARI CHHIPA, SANDHYA SRIVASTAVA AND NEETEE MEHTA



(106) Internat. J. Appl. Home Sci. | Feb. & March, 2019 | 6 (2&3)

place. The subsequent mordanting fixed the dye through

lake formation.

Dyeing:

The fabrics dyed with dye extract, keeping material

it liquor ratio at 1:50 at 80°C boiling temperature for 75

min. finally the samples were washed thoroughly with

cold water, squeezed and dried. In this present analysis

instead of using all three mordanting techniques for

dyeing, we have used only Post-mordanting method to

dye the all seven fabrics by using pea nut pod natural

dye.

Colour fastness of dyed sample:

Ability of dye is to retain the colour after exposure

to sun, perspiration, atmosphere, washing or other colour

destroying agent. The colour fastness of dye is very

important from practical point of view for the

manufacturer as well as consumer. It is essential to ensure

that fastness of colour is sufficient to meet general and

particular requirements.

Colour fastness is term used for the degree to which

dye holds fast to the fibre or fabrics. A good or high

fastness means that they does not fad in light, bleed or

rush in washing, crock or rub off in wear. The following

standard materials are needed for carrying out that the

test or for assessing colour fastness ratings.

Gray scales for evaluating change in colour

(IS768:1982):

It is a step scale which illustrates colour differences

corresponding rating 5, 4, 3, 2 and 1. This scale may be

augment to 9 step scales by the provisions of half step

fastness rating 4-5, 3-4, 2-3 and 1-2.

Gray scale for evaluating staining (IS 769:1982):

It is also a step which illustrates the contrasts or

perceived colour difference corresponding to fastness

rating 5, 4, 3, 2 and 1. This scale by the provisions of half

step fastness rating 4-5, 3-4, 2-3 and 1-2.

Determination of the colorfastness of dyed samples:

Colorfastness to washing:

BS1006, (03:1987, IS 03) was used. A specimen

measuring 10cm×4cm of the material to be tested was

cut out. Then specimen was placed between two pieces

of undyed fabric measuring 10×4 cm and the three pieces

were held together by stitching round the edges.

Some solution was prepared by dissolving 5 g

detergent in 1 liter water. To the soap solution 2g/lt of

anhydrous sodium carbonate was added. The composite

sample was then treated in a wash wheel or laundrometer

60°C +2°C for 30 min in sufficient of the above solution

to give liquor ratio of 50:1.

Specimen was removed, rinsed twice in distilled cold

water and then in running tap water for 10 min and

squeezed. Stitching was removed from three sides.

Sample was opened and dried. Loss in colour of dyed

sample and staining of white fabrics was assessed with

grey scale no 1 and 2, respectively.

Colorfastness to sunlight:

Sample of 7”×2” and divide it into 7 equal parts.

Cut a piece of black paper measuring 7”×2” and divide it

into 7 parts. Black paper was placed upon dyed specimen

leaving No. 1 part expose keep it’s in sunlight from 9

P.M. to 3 P.M. next day the black paper was shifted to

No. 2 exposed as same on 1st day. In this manner the

black paper was shifted one mark below on each

successive day till the whole fabric was exposed for one

day only while the other end of the fabric for seven day.

Colorfastness to rubbing:

All the coloured matters fade when any material is

rubbed to crock meter. The dyed (test piece) specimen

was fixed to the rubbing device. Undyed cloth (white)

was attached to the finger of rubbing device and rubbed

to and from in the straight line along a track of 10 cm for

10 sec. with a downward force of 90 g. Degree of staining

of white was assessed with help of scale and rating was

assigned.

RESULTS AND DISCUSSION

Colorfastness on different fabric with peanut pod

and mordants:

Good colorfastness continues to be major concern

of the consumers. Beauty of color on any fabric is of no

value to consumer unless the dye is considered fast under

conditions, it will be used, and that’s why in this study

colorfastness of different chemicals on different fabrics

was assessed. The fabrics are as follows: Cotton, Linen

and Jute. The above discussed points can be understood

by different analysis with five point gray scale, which is

given by the four different tables.

It can be observed from the table 1 that cotton fabric

is reacted with the ferrous sulphate mordanting agent

ASSESSMENT OF COLOUR FASTNESS ON DIFFERENT FABRICS BY PEA NUT POD NATURAL DYES USING PRE POST & SIMULTANEOUS MORDANTING TECHNIQUES
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with 10% and 15% dyed solution. Here we have worked

on three different conditions as Pre, Simultaneous and

Post mordanting. In this we have observed that cotton

fabric gives best result with the 10% and 15% in the pre

mordanting condition at color change rubbing dry condition

(all tests). The same procedure we have followed with

the second sample Linen fabric can be shown in Table 2.

It can be observed from the Table 2 that linen fabric

is reacted with the ferrous sulphate mordanting agent

with 10% and 15% dyed solution. Here we have worked

on three different conditions as Pre, Simultaneous and

Post mordanting. In this we have observed that linen

fabric gives best result with the 10% and 15% in the pre,

10% and 15% in simultaneous and 10% in post mordanting

condition at color change rubbing dry condition. As it is

declared that Linen fabric in pre mordanting 10% and

15% gives the best result in all tests. The same procedure

we have followed with the third sample Jute fabric can

be shown in Table 3.

It can be observed from the Table 3 that jute fabric

is reacted with the ferrous sulphate mordanting agent

with 10% and 15% dyed solution. Here we have worked

on three different conditions as Pre, Simultaneous and

Post mordanting. In this we have observed that jute fabric

gives best result with the 10% and 15% in the pre

mordanting.. The same procedure we have followed with

Table 1 : Cotton fabric with Ferrous Sulphate Post mordanting condition 

Fabric Specimen Dye and Mordant Dye 

% 

Mordanting Color 

Change 

Sun Light 

Color Change 

Rubbing 

(Wet) 

Color Change 

Rubbing 

(Dry) 

Color Change 

Washing 

Fastness 

 Peanut Pods (pp) - -     

1 PP+ Ferrous Sulphate 10% Pre 4/5 4/5 5 4/5 

2 PP+ Ferrous Sulphate 15% Pre 4/5 4/5 5 4/5 

3 PP+ Ferrous Sulphate 10% Simultaneous 4 4 4/5 4/5 

4 PP+ Ferrous Sulphate 15% Simultaneous 4 4 4/5 4 

5 PP+ Ferrous Sulphate 10% Post 4/5 4 4/5 4 

Cotton 

6 PP+ Ferrous Sulphate 15% Post 4 4/5 4/5 4/5 

 

Table 2 : Linen fabric with Ferrous Sulphate in Pre, Post and Simultaneous condition 

Fabric Specimen Dye and Mordant Dye 

% 

Mordanting Color 

Change 

Sun Light 

Color Change 

Rubbing 

(Wet) 

Color Change 

Rubbing 

(Dry) 

Color Change 

Washing 

Fastness 

 Peanut Pods (pp) - -     

1 PP+ Ferrous Sulphate 10% Pre 4/5 4/5 5 4/5 

2 PP+ Ferrous Sulphate 15% Pre 4 4/5 5 4 

3 PP+ Ferrous Sulphate 10% Simultaneous 4 4 4/5 4/5 

4 PP+ Ferrous Sulphate 15% Simultaneous 4/5 3/4 5 4 

5 PP+ Ferrous Sulphate 10% Post 4/5 4 5 3/5 

Linen 

 

6 PP+ Ferrous Sulphate 15% post 4 4 4 4 

 

Table 3 : Jute fabric with Ferrous Sulphate in Pre, Post and Simultaneous condition 

Fabric Specimen Dye and Mordant Dye 

% 

Mordanting Color 

Change 

Sun Light 

Color Change 

Rubbing 

(Wet) 

Color Change 

Rubbing 

(Dry) 

Color Change 

Washing 

Fastness 

 Peanut Pods (pp) - -     

1 PP+ Ferrous Sulphate 10% Pre 4 4 5 4/5 

2 PP+ Ferrous Sulphate 15% Pre 4 4/5 5 4/5 

3 PP+ Ferrous Sulphate 10% Simultaneous 3/4 3/4 4 4 

4 PP+ Ferrous Sulphate 15% Simultaneous 4 4/5 5 ¾ 

5 PP+ Ferrous Sulphate 10% Post 4 4 5 4 

Jute 

 

6 PP+ Ferrous Sulphate 15% Post 3/4 4 5 4 
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the fourth sample Cotton Jute fabric can be shown in

Table 4.

It can be observed from the table 4 that cotton jute

fabric is reacted with the ferrous sulphate mordanting

agent with 10% and 15% dyed solution. Here we have

worked on three different conditions as Pre, Simultaneous

and Post mordanting. In this we have observed that cotton

jute fabric gives best result with the 10% in the pre

mordanting with in all tests. The same procedure we have

followed with the fifth sample Satin fabric can be shown

in Table 5.

It can be observed from the Table 5 that satin fabric

is reacted with the ferrous sulphate mordanting agent

with 10% and 15% dyed solution. Here we have worked

on three different conditions as Pre, Simultaneous and

Post mordanting. In this we have observed that satin

fabric gives best result with the pre, simultaneous and

post mordanting in 10% and 15% with all tests. The same

procedure we have followed with the sixth sample Silk

can be shown in Table 6.

It can be observed from the Table 6 that silk fabric

is reacted with the ferrous sulphate mordanting agent

with 10% and 15% dyed solution. Here we have worked

on three different conditions as Pre, Simultaneous and

Post mordanting. In this we have observed that satin

fabric gives best result with the pre, simultaneous and

Table 4 : Cotton Jute fabric with Ferrous Sulphate in Pre, Post and Simultaneous condition 

Fabric Specimen Dye and Mordant Dye 

% 

Mordanting Color 

Change 

Sun Light 

Color Change 

Rubbing 

(Wet) 

Color Change 

Rubbing 

(Dry) 

Color Change 

Washing 

Fastness 

 Peanut Pods(pp) - -     

1 PP+ Ferrous Sulphate 10% Pre 4/5 4 4/5 4/5 

2 PP+ Ferrous Sulphate 15% Pre 4 3/4 5 4 

3 PP+ Ferrous Sulphate 10% Simultaneous 3/4 4 5 4 

4 PP+ Ferrous Sulphate 15% Simultaneous 3/4 4 4/5 4 

5 PP+ Ferrous Sulphate 10% Post 4 3/4 4/5 4 

Cotton 

Jute 

 

6 PP+ Ferrous Sulphate 15% Post 4 4 5 3/4 

 

Table 5 : Satin fabric with Ferrous Sulphate in Pre, Post and Simultaneous condition 

Fabric Specimen Dye and Mordant Dye 

% 

Mordanting Color 

Change 

Sun Light 

Color Change 

Rubbing 

(Wet) 

Color Change 

Rubbing 

(Dry) 

Color Change 

Washing 

Fastness 

 Peanut Pods(pp) - -     

1 PP+ Ferrous Sulphate 10% Pre 4/5 4/5 5 5 

2 PP+ Ferrous Sulphate 15% Pre 4 4 5 4/5 

3 PP+ Ferrous Sulphate 10% Simultaneous 4 4/5 5 4/5 

4 PP+ Ferrous Sulphate 15% Simultaneous 4/5 4 5 4 

5 PP+ Ferrous Sulphate 10% Post 4 4/5 4/5 4/5 

Satin 

 

6 PP+ Ferrous Sulphate 15% Post 4/5 4/5 5 5 

 

Table 6 : Silk fabric with Ferrous Sulphate in Pre, Post and Simultaneous condition 

Fabric Specimen Dye and Mordant Dye 

% 

Mordanting Color 

Change 

Sun Light 

Color Change 

Rubbing 

(Wet) 

Color Change 

Rubbing 

(Dry) 

Color Change 

Washing 

Fastness 

 Peanut Pods(pp) - -     

1 PP+ Ferrous Sulphate 10% Pre 4/5 4/5 5 5 

2 PP+ Ferrous Sulphate 15% Pre 4/5 4/5 5 5 

3 PP+ Ferrous Sulphate 10% Simultaneous 4 4/5 5 5 

4 PP+ Ferrous Sulphate 15% Simultaneous 4/5 4/5 5 4/5 

5 PP+ Ferrous Sulphate 10% Post 4/5 4/5 5 5 

Silk 

 

6 PP+ Ferrous Sulphate 15% Post 4/5 4 5 4/5 
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post mordanting in 10% and 15% with all tests. The same

procedure we have followed with the seventh sample

Polyester can be shown in Table 7.

It can be observed from the Table 7 that polyester

fabric is reacted with the ferrous sulphate mordanting

agent with 10% and 15% dyed solution. Here we have

worked on three different conditions as Pre, Simultaneous

and Post mordanting. In this we have observed that satin

fabric gives best result with the pre , simultaneous and

post mordanting in 10% and 15% with in all tests .This is

the way have done analysis on seven different fabrics at

three different mordanting condition with ferrous sulphate

mordanting agent.

Conclusion:

In this paper, the peanut pods were used for the

extraction of dye, dyeing of the selected fabrics at

optimized conditions like boiling temperature and dyeing

time using ferrous sulphate mordant and evaluate the

resultant color fastness of the selected dyed samples to

washing, rubbing, and sun light at three mordanting

conditions – Pre, Simultaneous and Post mordanting with

seven fabrics as Cotton, Linen, Jute, Cotton Jute, Satin,

Silk and Polyester. Over all result is that peanut pod with

ferrous sulphate gives good result in post mordanting

process with color fastness in rubbing dry test. This

research work could be beneficial for a number of

commercial dyers and small textile export houses who

have started looking at the possibilities of using natural

dyes for regular basis dyeing and printing of textiles to

overcome environmental pollution caused by the synthetic

dyes.
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