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Abstract

The aqueous medium was used to extract the dye from the dry outer skins of onions and used for dyeing of wool (protein fibre)
and cotton (cellulosic fibre) fabric samples in neutral and acidic/alkaline medium. Wool was dyed in acidic medium whereas
cotton was dyed in alkaline medium. Pre mordanting with natural and chemical mordants was done at room temperature. It was
found that wool dyed samples gave the better results in terms of the effect of different mordants, dye absorption, brightness and
colour variation. On the other hand, cotton gave dull pastel shades. Also, wool samples showed good to excellent colour fastness
properties against washing, perspiration, crocking and light fastness as compared to cotton samples. Finally, on comparing
between dyeing of wool and cotton with onion peel extract, it was derived that wool had better substantivity towards onion peel

extract as compared to cotton.
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1. Introduction

Natural dyes are known for their use in colouring of food
substrate, leather as well as natural protein fibres like wool,
silk and cellulosic fibres like cotton as major areas of
application since pre-historic times. Natural dyes comprise of
those colorants that are obtained from animal or vegetable
matter with chemical processing 1. Although, synthetic dyes
are less expensive, easy to use and produced in greater
variety of shades %], the use of non-allergic, non-toxic and
ecofriendly natural dyes on textiles has become a matter of
significant importance due to the increased environmental
awareness in order to avoid some hazardous synthetic dyes
[12]

In this study a comparison was made between the dyeing of a
pre mordanted protein fibre (i.e., wool) and a cellulosic fibre
(i.e. cotton) with onion peel extract with respect to the visual
appearance of the shades obtained and their colour fastness
properties with different mordants.

2. Methodology and Materials
Dry onion peel was used as a source of dye. Cotton and wool
fabric samples were used as a substrate on which dyeing was

Done. Sodium carbonate and acetic acid were used to
maintain the pH of dye bath. Both natural (Hared, Super,
Eucalyptus) and chemical (CuSQO4, FeSO4) mordants were
used. Wash fastness tester, Light fastness tester, Crock meter
and Perspirometer were used to assess the colour fastness
properties of the dyed samples.

Dye extraction was carried out in neutral medium at pH 7.

10g of dry onion peel was added to 500ml of water. The
liguor was kept at 100° C for 1 hour. Extracted dye was
sieved through nylon cloth and some amount of water was
added to maintain the volume of the extracted dye solution to
500ml. The colour of the extract was reddish brown. The
sieved dye was used for dyeing of wool and cotton in neutral
and acidic/alkaline medium. The dye bath was prepared as
per MLR (for wool = 1:40 MLR, for cotton = 1:50 MLR)
With 1/2 volume of water and 1/2 volume of the extracted
dye solution. Mordanting was done at room temperature for 1
hour and MLR was kept same as for dyeing.

3. Results and Discussion

Tablel: Pre mordanting on wool and cotton samples dyed in neutral and acidic/alkaline medium

Mordants Medium of dyeing Shades of wool Medium of dyeing Shades of cotton
Neutral Neutral
Super Acidic Alkaline ,
Neutral Neutral ‘
Hared Acidic Alkaline
Eucalyptus Neutral Neutral “
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Acidic

Neutral
Cusos .

Acidic

Neutral
FeSO4

Acidic

Comparison between the visual assessment of wool and
cotton
From the table 1, it can be concluded that protein fibre (wool)

showed better results as compared to cellulosic fibre (cotton).
Wool showed better results in terms of shade variation
obtained with different mordants, dye absorption and
brightness of colour. On the other hand, cotton did not show
much colour variation and dull, pastel shades were obtained
which means that they had poor colour absorption with
respect to Onion Peel Extract.

Comparison between the wash fastness of wool and cotton
Results indicate that, in general the wash fastness was

marginally lower for cotton samples (rated between 3 and 4)
as compared to the wool samples which were rated between 4
and 5 as shown in table 2(a) — 2(d).

Alkaline

Neutral

Alkaline

Neutral

Alkaline

Comparison between the perspiration fastness of wool
and cotton

In general, the perspiration fastness of both wool and cotton
was observed almost similar with gray scale rating between 4
and 5 as shown in table 2(a) — 2(d).

Comparison between the crock fastness of wool and
cotton

Results indicate that, in general the crock fastness of wool
was observed comparatively better with gray scale rating
between 4 and 5. On the other hand, for cotton, crock fastness
was slightly less and the samples were rated between 3 and 5
as shown in table 2(a) — 2(d).

Comparison between the light fastness of wool and cotton
Results indicate that, in general the light fastness was
marginally lower for cotton samples (rated between 4 and 6)
as compared to the wool samples. The light fastness of wool
was observed with blue wool rating ranged from 6 — 7 as
shown in table 2(a) — 2(d).

Table 2(a): Fastness ratings of pre mordanted wool samples dyed in neutral medium

Mordants | Wash Fastness | Alkaline Perspiration | Acidic Perspiration | Dry Crocking | Wet Crocking FaI;It?:;ss
CS CS CS
CcC c lw cC c W cC c W CcC Cs CcC Cs
Supari 5 5 | 4/5 4/5 5 5 4/5 4/5 | 4/5 5 4/5 5 4/5 7
Harad 5 | 4/5 | 45 5 5 4/5 4/5 5 5 4/5 4/5 4/5 4 7
Eucalyptus | 5 5 |45 4/5 5 5 4/5 5 5 5 5 5 5 6
CuSO4 5 5 |45 4/5 5 5 5 5 5 4/5 4 4/5 4 7
FeSO4 5 | 4/5 | 45 5 5 5 5 5 5 5 4 4 4 6
CC = Colour Change, CS = Colour Staining, C = Staining of Cotton, W = Staining of Wool
Table 2(b): Fastness ratings of pre mordanted wool samples dyed in acidic medium
Mordants | Wash Fastness | Alkaline Perspiration | Acidic Perspiration | Dry Crocking | Wet Crocking FaI;It?:;ss
CS Cs Cs
cC clw cC c W cC c W ccC Cs cC Cs
Supari 5 5 5 4/5 5 4/5 5 4/5 | 4/5 5 4/5 5 4 7
Harad 5 5 5 5 5 4/5 5 5 4/5 5 4 5 4 7
Eucalyptus | 5 5 5 4/5 5 5 5 5 4/5 5 4/5 5 4 7
CuSOq4 5 5 5 5 5 4 4/5 5 4/5 5 4 5 4 7
FeSO4 5 5 | 4/5 4/5 5 4/5 4/5 5 5 4/5 4 4 3 6

CC = Colour Change, CS = Colour Staining, C = Staining of Cotton, W = Staining of Wool
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Table 2(c): Fastness ratings of pre mordanted cotton samples dyed in neutral medium

Mordants | Wash Fastness | Alkaline Perspiration | Acidic Perspiration | Dry Crocking | Wet Crocking Falet?l:];ss
Cs Cs Cs
CcC C 1w cC C W CcC C W cC Cs CcC Cs
Supari 3 |45 |5 4 5 4/5 4/5 5 5 4/5 4/5 5 4 6
Harad 3 5 5 4/5 5 5 4 5 5 5 4/5 5 4 6
Eucalyptus | 3/4 | 5 5 4/5 5 5 4/5 5 5 5 4/5 5 4/5 5
CuSO4 34 | 5 5 4 4/5 4/5 4/5 5 4/5 5 4 4/5 4 6
FeSO4 213 145 | 5 4/5 5 5 4/5 5 5 4/5 3 4 2/3 4
CC = Colour Change, CS = Colour Staining, C = Staining of Cotton, W = Staining of Wool
Table 2(d): Fastness ratings of pre mordanted cotton samples dyed in alkaline medium
Mordants | Wash Fastness | Alkaline Perspiration | Acidic Perspiration | Dry Crocking | Wet Crocking Fal_slt?r?;ss
CS Cs Cs
CcC cClw cC C W cC c W cC Cs cC Cs
Supari 4 5|5 5 5 5 4 5 5 5 4/5 4/5 4 6
Harad 4 515 4/5 5 5 4/5 5 5 5 4/5 4/5 4/5 6
Eucalyptus | 4 5|5 5 5 5 4 5 5 5 3/4 4/5 3/4 6
CuSO4 34 |5 |5 5 5 5 4 5 5 5 3/4 4 3/4 6
FeSO4 3 5|5 4/5 5 5 5 5 5 4/5 4 4 4 4

CC = Colour Change, CS = Colour Staining, C = Staining of Cotton, W= Staining of Wool

4. Conclusion

From the study it can be derived that although results of
dyeing with onion peel extract is better for protein fibre
(wool) as compared to cellulosic fibre (cotton), it can be used
for both the categories as all the dyed samples revealed good
fastness properties with respect to wash, perspiration,
crocking and light. On visual assessment, it was found that
almost all of the mordanted samples of wool exhibited a good
and attractive general appearance. However, cotton gave dull
pale and pastel shades. Thus, it can be concluded that onion
peel extract can be used as a good source of natural dye for
both protein and cellulosic fibres.

5. Reference

1. Chavan RB. Revival of Natural Dyes, A Word of
Caution to Environmentalists, Convention proceedings-
Eco Friendly Textile Procession (Nov), Department of
Textile Technology, IIT, Delhi, 1995, 96-97.

2. Glover Pierce BJH. Are Natural Colorants Good For
Your Health?” Journal of the Society of Dyers and
Colourists, 1993; 1(109):5-7.

3. Gulrajani ML. Ed, Natural Dyes and Their Application
to Textiles, Department Of Textile Technology, T,
Delhi, 1992.

4. Gulrajani ML. Ed, Mordants, Natural Dyes and Their
Application to Textiles, Department Of Textile
Technology IIT, Delhi, 1992.

5. Gulrajani ML. (Ed.), Colourage, Indian Textile Journal.
1999, 19.

6. Gulrajani ML, Gupta D. Innovation in Natural Dyes,
Indian Journal of Fibre & Textile Research. 2001, 8-87.

7. Gulrajani ML. Present Status of Natural Dyes’, Indian
Journal of Fibre and Textile Research. 2001; 26:191-201.

8. Gumrukco G et al. Effect of Tannic Acid and Metal Salts
on Dyeing of Woollen Fabrics with Red Onion. Asian
Journal of Chemistry. 2011, 1459-1466.

9. Mishra SP. Dyeing with Natural Dyes, Institute of
Textile Technology, Choudwar Orissa, 2000, 754-025.

10. Mohanty BC, Chandramouli KV, Naik, HD. Natural
Dyeing Processes of India, published by Calico Museum
of Textiles, Ahmedabad, India, 1987.

11. Onal A et al. Extraction of Dye Stuff from Onion Skin
and its Application in the Dyeing of Wool, Feathered
Leather Cotton. Turkey Journal of Chemistry. California,
1995, 299-302.

12. Samanta AK, Agarwal P. Application of Natural Dyes on
Textiles. Indian Journal of Fibre & Textile Researc.
2009, 384-399.

13. Storey J. Manual of Dyes and Fabrics, Thames and
Hudson, London, 1978, 140.

14. Verma N et al. Eco-Friendly Dyeing of Wool, Indian
Textile Journal. 1978, 1998, 82.

15. White K et al. Use of Natural Colourants. Indian Journal
of Fibre and Textile Research. 2008, 32-266.

116



