ISSN: 2277-9655
Impact Factor: 1.852

[Satyanarayana, 2(10): October, 2013]

| JESRT

INTERNATIONAL JOURNAL OF ENGINEERING SCIENCES & RESEARCH
TECHNOLOGY

Dyeing Of Cotton Cloth with Natural Dye Extracted From Pomegranate Peel and its

Fastness
D.N.V.Satyanarayana ', K.Ramesh Chandra®
Department of Chemical Engineering, R.V.R & J.Cl&gp¢ of Engineering, Chowdavaram, Guntur,
Andhra Pradesh, India
dnv_satya2001@yaho0.co.in

Abstract
A vast array of colorants obtained from naturalrses such as plants, insects/animals and micudness
been scrutinized in recent past for their use ffedint kinds of applications. Research into newra dyes sources
along with eco-friendly, robust and cost-effectieezhnologies for their processing and applicatiamehgreatly
aided in widening the scope of natural dyes inauggitraditional and advanced application discifginghis paper
contains application of natural dye extracted frpomegranate peel using ethanol water mixture asheergt in
soxhlet apparatus on cotton cloth. Different tegtse conducted to observe the strength of dyeingoaasented the

results.

Keywords: Mordants, colorfastness, Punicagranatumis, figiness, alizarin, indigo, granatonine, chromadoph

Introduction

Dyeing is an ancient art which predates written
records. It was practiced since Bronze Age. Theelyid
and commercially used synthetic dyes impart strong
colors but causes carcinogenicity and inhibition of
benthic photosynthesis. Germany was the first i@ ta
initiative to put ban on numerous specific azo-df@s
their manufacturing and applications. Netherlariddja
and some other countries also followed the banta@er
problems with the use of natural dyes in textileidy
are color vyield, complexibility of dyeing process,
reproducibility results, limited shades, blendingldems
and inadequate fastness properties. But these gmsbl
can be overcome by using chemicals called as mtydan
Mordants are metal salts which produce an affinity
between the fabric and the dye. Metal ions of matsla
act as electron acceptors for electron donors im foo-
ordination bonds with the dye molecule, making them
insoluble in water. Alum, chrome, stannous chloride
copper sulphate, ferrous sulphate etc. are the @ym
used mordants. Cotton textile dyeing was done dinee
medieval period using cheap natural dyes. Natue ha
gifted us more than 500 dye-yielding plant species.
Coloring agents of these plants are derived frootsio
leaves, barks, trunks or fruits. All colors of taiw are
obtained from plants (Cage). Natural dyes havesbbib
degradability and generally have higher compatipili
with the environment. They are non toxic, non-gieto
skin, non-carcinogenic, easily available and rerseva
Color fastness is the resistance of a materialhtnge

http: // www.ijesrt.com

any of its color characteristics or extent of tfan®f its
colorants to adjacent white materials in touch. &salty
light fastness, wash fastness and rub fastness are
considered for textile fibers. Punicagranatumisrirthe
family Punicacea. It grows in all warm countriestbé
world and was originally a native of Persia. Thedrbf
pomegranate contains a considerable amount oftanni
about 19% with pelletierin. The main coloring agemt
the pomegranate peel is granatonine which is ptésen
the alkaloid form N-methylgranatonine .This compoun
gives color to the dye. Its study will enable us to
understand the structural chemistry of the coloring
compound.

History of Dyes

Until the 1850s virtually all dyes were obtained
from natural sources, most commonly from vegetables
such as plants, trees, and lichens, with a few from
insects. Solid evidence that dyeing methods areemor
than 4,000 years old has been provided by dyedctabr
found in Egyptian tombs. Ancient hieroglyphs ddseri
extraction and application of natural dyes. Cougstle
attempts have been made to extract dyes from lbyight
colored plants and flowers; yet only a dozen onatral
dyes found widespread use. Undoubtedly most atempt
failed because most natural dyes are not highlglesta
and occur as components of complex mixtures, the
successful separation of which would be unlikelythg
crude methods employed in ancient times. Neversksele
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studies of these dyes in the 1800s provided a fiase
development of synthetic dyes, which dominated the
market by 1900. Two natural dyes, alizarin and dodli
have major significance. Alizarin is a red dye asted
from the roots of the madder plant. Two other rgdsd
were obtained from scale insects. These includmésr
obtained from Coccus ilicis (or Kermes ilicis), whi
infects the Kermes oak, and cochineal, obtainedn fro
Dactylopius coccus, which lives on prickly peartoadn
Mexico. One kilogram (2.2 pounds) of cochineal dga

be obtained from an estimated 200,000 insects. The
principal colored components in these dyes are &sien
and carminic acids, respectively, whose similaritgs
established by 1920. In their natural state marngraats

are rendered water-soluble through the presensegzr
residues. These sugars, however, are often loshgdur
dye isolation procedures.

0 OH ol o CH
l l l OH R l l ' COOH
HO OH
0 OH O

kermesic acid (R = H)
carmimic acid (R = slucosyl)

alizann

Probably the oldest known dye is the blue dye
indigo, obtained in Europe from the leaves of the
dyerswoad herb, and in Asia from the indigo pl&ven
by modern standards, both alizarin and indigo haery
good dyeing properties, and indigo remains a favore
dye for denim, although synthetic indigo has repththe
natural material.

Elf

H
)

With a process developed by the Phoenicians, a
derivative of indigo, Tyrian purple, was extractadrery
small amounts from the glands of a snail, indigentmu
the Mediterranean Sea. Experiments in 1909 yielddd
grams (0.05 ounce) from 12,000 snails. Historigélys
dye was also called royal purple because kings,
emperors, and high priests had the exclusive rtght
wear garments dyed with it, as is well documentethé
Hebrew Bible and illustrated for Roman emperors on
mosaics in Ravenna, Italy. By the 1450s, with taelide
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of the Eastern Roman Empire, the Mediterraneanlg@urp
industry died out.
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Natural yellow dyes include louting, from the
leaves of weld, and quercetin, from the bark ofNtoeth
American oak tree. These are in the flavonoid fgral
group of compounds occurring almost exclusively in
higher plants and producing the colors of many #owv
In fact, these compounds can produce all the calbrs
the rainbow except green. Luteolin, a yellow crijista
pigment, was used with indigo to produce Lincoladn,
the color associated with Robin Hood and his marey.
Another group of compounds, the carotenoids, ptasen
all green plants, produce yellow to red shadesopgoe,
from which all carotenoids are derived, producesréd
color of tomatoes. An ancient natural yellow dye,
crocetin, was obtained from the stigmas of Crocus
sativus; this dye is undoubtedly derived from lyeog in
the plant. Few of the flavonoid and carotenoid ramts
would have survived ancient extraction processes.

CHy  CHy CH:  CH,
CH,
HC
CH, CHy CH, CH,

Iycopene

CH, CH,

AU A A
HOOC

CH, CH,

crocelin
Logwood is the only natural dye used today.
Heartwood extracts of the logwood tree, Haemataxylo
campechianum, yield hematoxylin, which oxidizes to
hematein during isolation. The latter is red but in
combination with chromium gives shades of charcoal,
gray, and black; it is used mainly to dye silk dather.
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Wave length and absor ption in organic dyes:

Wavelength Colour Colour
Absorbed(nm) Absor bed Observed
400-435 Violet Yellow-Green
435-480 Blue Yellow
480-490 Green-Blue Orange
490-500 Blue-Green Red
500-560 Green Purple
560-580 Yellow-Green | Violet
580-595 Yellow Blue
595-605 Orange Green-Blue
605-700 Red Blue-Green

Punicagranatum

Use of natural dyes has increased several folds
in the past few years due to the eco-friendly agpioof
the people. This paper concerns with the purificatf
natural dyestuff extracted from an abundantly odogr
plant ‘Punicagranatum’. The main coloring agenttia
pomegranate peel is granatonine which is presetitan
alkaloid form N-methyl granatonine. Solvent extract
method was used for the extraction of the dye. The
pomegranate peel dye was used for dyeing of scoured
cotton cloth using two mordants-copper sulphate and
ferrous sulphate in the ratios 1:1, 1:3, 3:1. Dgedtong
with  mordanting techniques which included pre
mordanting, simultaneous mordanting and post
mordanting was carried out. Study about fastnests tef
dyed clothes was undertaken. Large range of shadss
obtained because of varying mordant ratios and
combinations.
Structure of Granatonine:
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In these days of sophisticated technology, we nmaaiey
synthetic dyes to impart color to our cloths of ebhi
some are carcinogenic, some are allergic to skith an
other body organs. These dyes are mostly made from
nonbiodegradable materials and thus are so. Therefo
the dyes prepared and applied to fabric are acatngl|

on the earth causing a huge disposal problem. Tdrere
man is in search of eco-friendly materials and meéshto
develop them. Hence preferred natural dyes to syicth
dyes due to their faster biodegradability, no ossle
pollution in the process preparation and wide range
applications with slight modifications. In search o
sources to extract natural dye stuff of plant andnal
origin, the ruddy and attractive punicagranatum
(pomegranate), caught attention.

Preparation of Raw M aterial:

The pomegranate peels are collected and
washed thoroughly with water to remove any impesiti
They are dried at room temperature; the samples wer
ground into powder with the help of grinder. Theg a
shown in the figures below.

4

Extraction of Crude Dyestuff:

The crude dyestuff is manufactured by taking
100 g of powder in a round bottom flask and 500Mml o
solvent (ethanol water) in the ratio 40:60 was aldeit.
The flask was heated in a water bath at 60°C for
60minutes.The solution was then filtered to obtaunde
dyestuff. We used different concentrations of soive
(ethanol) while extracting the crude dye stuff. \Whe
laboratory grade 95% Ethanol was used the yielthef
crude dyestuff is 18.52%. When laboratory grade 75%
Ethanol was used the yield of the crude dyestuff is
13.21%
Purification of Crude Dyestuff:

The crude dyestuff is distilled to get 1/3rd of the
solution using the Soxhlet apparatus at 70°C fas.3im
this process ethanol is recovered and the condedtra
dye is obtained. The solution is kept overnightaam
temperature for precipitation. The precipitation in
ethanol water is obtained by decanting the solufidre
obtained particles are dried in the oven overnight
60°C. Water was added in the Soxhlet apparatus. By
addition of water, the boiling points of the compds
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are lowered, allowing them to evaporate at lower
temperatures.

Whatever the concentration of solvent may be, the
purification process remains the same.

Application on substrate:
Scouring of Cotton Cloth:

Scouring of cotton cloth was done by washing it
in a solution containing 0.5g/lit Sodium carbonated
2g/lit nonionic detergent (Tween 80) at 50°C for 25
minutes, keeping the material to liquor ratio atQlThe
scoured cotton was thoroughly washed with tap water
and dried at room temperature. The scoured matedal
soaked in clean water for 30 minutes prior to dgeand
mordanting.

Dyeing and M or danting:

Accurately weighed cotton cloth was treated
with different metal salts (mordants used-cuprilplsate
and ferrous sulphate).The processes of mordantseg u
were Pre mordanting: It (Pre-mordanting) is a témphe
that involves applying the mordant first and then
introducing the dye to the material .It is alsolelon-
chrome treatment  Simultaneous mordanting:
Simultaneous mordanting employs the approach of
combining the dye and then mordant agent firstnthe
applying the mixture to the material that is todyed. It
is also known as meta-chrome or meta-mordantingt Po
mordanting: Post-mordanting involves dyeing therifab
first, then exposing the material to mordants dmal
treatment. It is also known as after-chrome treatme
After dyeing, the dyed material was washed withdcol
water and dried at room temperature.

The mordanted cotton cloth was immediately
used for dyeing because some mordants are light
sensitive. The chromatophore of the dye makes it
resistant to photochemical attack, but the auxaulero
may alter the fastness. This is due to the formatd
complex with the metal which protects the
chromatophore from photolytic degradation. Wash
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fastness of the dye is influenced by the rate fitigion
of the dye and state of the dye inside the fiber.

Conditionsfor Dyeing and M or danting

Dye | Mordant | Material:Liquor | Temp. | Time
4% 2% 1:40 86c 60
minutes

Results and Discussion of Fastness Tests

Dry rubbing: With the dry rubbing cloth flat in
place over the end of the finger of the crock metame
should be rubbed 10 times to and fro in a stralitat
along a track 10 cm long on the dry specimen in 10
seconds and with a downward force of 9 N.

Wet rubbing: The above described procedure
should be repeated with a fresh dry specimen atid wi
wet rubbing cloth. The wet rubbing cloth should be
prepared by soaking a fresh rubbing cloth in déstil
water and squeezing the same to contain its owghtei
of water.

) Before testing

By using CuS0Oy as mordant By using FeS0O,4 as mordant

After testing

By using FeSOyas mordant Bwusing CuS0Oy4 as mordant

S.No | type Dark Medium Light
shade shade shade

1 Dry 3-4 4 4-5

2 Wet 2-2.5 3 3.5-4

From the pictures above, we can infer that the fdym

pomegranate showed good rub fastness using the dye

extracted from the pomegranate peel.
Wash fastnesstest:-
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Washing Fastness Tester is used widely for
determining color fastness of textile materials to
washings The color fastness of textile material is
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determined by way of mechanical hesitation of a
specimen of textile with the piece of specifiedaadint
fabrics in Standard Soap Solution followed by rigsi
and drying. Thereafter, the change in color ofcépen
and stains of the adjacent fabrics are assessdd wit

obtain a balance in all these respe&gnerally, dyes

standard grey scale.
Before testing:
. . based on metal complex tend to have better light
By g CarSEly ds it fastness.The color fastness to perspiration (acid and

By using FeS04 as mordant .
alkaline) shall be at least level 3-4 (color charagel

. staining). This criterion does not apply to whitegucts,

Similarly certain types of dyestuff offer better
fastness, but at an increased cost to the customer.
Occasionally, the dyeing process can result irdacgon
in other physical properties and it is up to thesrdio

After testing:

to products that are neither dyed nor printed utaifure
fabrics, curtains or similar textiles intended foterior
decoration. A level of 3 is nevertheless allowedewh
fabrics are both light colored and made of silk adr
blends with more than 20% silk. This kind of test i

By using FeS04 as mordant By using CuSOy4 as mordant SPECia”y apPIIEd for the Sports wear and heaV)Sm
which is used specially. A normal cloth is alsagesy

From the pictures above, we can infer that the fdym
pomegranate showed moderate wash fastness using the
dye extracted from the pomegranate peel.

Before testing Aher testing

Light fastnesstest:

Color fastness is the resistance of a material to
change any of its color characteristics or extefit o
transfer of it's colorants to adjacent white matksriin
touch. It is a term used in the dyeing of textitesterials,

meaning resistance of the material’s color to fgdam From the pictures above, we can infer that the fdym
running. In general, cloths should be tested foiorco pomegranate showed very good light fastness usieg t
fastness before using bleach or other cleaningyatsd dye extracted from the pomegranate peel.

Fastness tests establish the fithess for purpostheof
fabric and help identify the appropriate care label References

instructions. Color fastness is a measure of tviferdint [1] Adeel, S., Ali, S., Bhatti, I. A. And Zsila,
properties of a textile, the degree to which it ndies F."Dyeing Of Cotton  Fabric  Using
color when subjected to a particular treatment or Pomegranate(Punica  Granatum)  Aqueous
environment, and the tendency for the textile tasea Extract” Asian J.Chem,. (2009),21(5): 3493-
staining of other fabrics with which it comes imontact. 3499.
The color fastness properties of a textile willrbkated to [2] Aminoddin, and Haji” Functional Dyeing of
the type of fibers present, the construction of the Wool with Natural Dye Extracted from Berberis
material, and especially to the type of dyestuduand Vulgaris Wood and Rumex Hymenosepolus
the method by which it has been applied. Fastness Root As Biomordant'lran J.Chem. Chem. Eng.
properties depend on the strength of the attradtixees (2010) 29(3)
between the dyes and the fiber. Light fastnesshwas [3] Chanayatht, A.l, Sorasak L. and Suree
fastness and rub fastnesses that are standardibed. P"Pigment Extraction Techniques from the
light fastness of textile dye is categorized fromedo Leavesof Indigofera tinctoria Linn. and
eight. The higher the number the better fastness is BaphkacanthusCusia Brem. and Chemical
obtained. Structure Analysis other Major Chemical
Components.

http: // www.ijesrt.com  (C) International Journal of Engineering Sciences & Research Technology
[2664-2669]



[Satyanarayana, 2(10): October, 2013]

[4]

[5]

[6]

[7]

(8]

[9]

Chowdhari, A.l, Molla, A.l, Sarker, M.,
Rana,A.A., Ray, S.K., Nur, H.P. And Karim,
M.M "Preparation of Edible Grade Dye and
Pigmentsfrom Natural Source Bixa Orellanae
Linn”International J. Basic And Applied
Sciences, 10(4)

Goodarzian, H. and Ekrami, E.” Wool Dyeing
with Extracted Dye from Pomegranate (Punica
Granatum) Peel” World Applied Science
Journal, (2010), 8(11): 1387-1389.

Jothi, D.”Extraction of Natural Dyes from
African Marigold Flower (Tagates Ereectal) for
Textile Coloration” AUTEX Journal, (2008)
8(2).

Kamel, M.M., Helmy, H.M And Hawary, N.S
Some Studies on Dyeing Properties of Cotton
Fabrics with Crocus Sativus (Saffron) Flowers
Using an Ultrasonic MethodAUTEX Research
Journal, (2009)9(1).

M.E. Borges, R.L. Tejera, L. Diaz, P. Esparza,
E. Ibafez, “Natural dyes extraction from
cochineal Dactylopius coccus). New extraction
methods” Food Chemistry, Volume 132, Issue
4, Pages 1629-2230 (15 June 2012).
Mohammad Shahid, Shahid-ul-Islam, Faqeer
Mohammad, “Recent advancements in natural
dye applications: a review” Journal of Cleaner
Production Volume 53, 15 August 2013, Pages
310-331

ISSN: 2277-9655
Impact Factor: 1.852

http: // www.ijesrt.com  (C) International Journal of Engineering Sciences & Research Technology

[2664-2669]



