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ABSTRACT

The present investigation was carried out to eco-friendly dyeing of wool with natural dye from barks of Odina
wodier. It belongs to family Anacardiaceae, commonly known as votiyar tree. The dye has good scope in the
commercial dyeing of wool in textile industry. In the present study, bleached wool fabrics were dyed with different
chemical and natural mordants. Dyeing was carried out by pre-mordanting, post mordanting and simultaneous
mordanting. The dyed wool fabrics have shown good washing, light and rubbing fastness properties. The various
colour changes on wool were measured by computer colour matching software. The range of colour developed on
dyed fabrics were evaluated in terms of (L*a*b*) CIELAB coordinates and the dye absorption on the wool was
studied by using K/Svalues. ICPMS studies have proved that, heavy metals such as antimony, arsenic, cadmium and
lead were not present in the dye extract.
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INTRODUCTION

The natural colourants that are safer and ecodlyeim nature are emerging globally, leaving sytitheolourants
behind in the race. Natural dyes have many advastager synthetic dyes [1]. Natural dyes are knfiwrnheir use
in colouring of food substrate, leather, wood a#l e® natural fibers like cotton, silk, wool andwflas major areas
of application since ancient times. Natural dyey inave a wide range of shades and can be obtaiogdvarious
parts of plants including leaves, seeds, rootsk,owers, fruit, etc. Since the advent of widelyailable and
cheaper synthetic dyes in 1856 having moderatext¢ellent colour fastness properties, the use ofirahtdyes
having poor to moderate wash and light fastnessdbakned to a great extent. However, recentlyghwas been
revival of the growing interest on the applicatiminnatural dyes on natural fibers due to worldwéerironmental
consciousness [2]. In many of the world’'s develgptountries, natural dyes can offer not only retd varied
source of dye stuff, but also the possibility ofiacome through sustainable harvest and sale eétpkants [3].

The use of natural dyes for textile dyeing purppdesreased to a large extent after the discoviesyrghetic dyes
in 1856. As a result, with a distinct lowering iynghetic dye stuff costs, the natural dyes wertuglty unused at
the beginning of ZDcentury [4]. Presently there is an excessive ussyothetic dyes, estimated at around 10°x10
tons per annum, the production and application luttvrelease vast amount of waste and unfixed antercausing
serious health hazards and disturbing the eco-balaf nature. Nowadays, fortunately, there is iasimg
awareness among people towards natural dyes. Natygra are preferred in developed countries, becthey are
non-allergic, non-carcinogenic and have lower tibxiand better biodegradability than the synthdgies [5].

28
Pelagia Research Library



P. Saravananet al Der Chemica Sinica, 2014, 5(1):28-33

QOdina wodier is a large tall tree (Fig.1) found in de-ciduousefi in India, Myanmar, Srilanka, China, Malaysia,
Cambodia and Philippine Islands. It is popularlyokm as Kashmala, Odiamaram and in English it isedal
Rhusodina. Various parts of this plant have beemd to be used as medicines in Ayurveda. The tehage been
reported to use in Elephantiasis of the legs. Joicgreen branches is used as an emetic in cas®rod or
insensibility produced by narcotic. The dried amdvgered bark is found to use as tooth powder by pidlagers.
The bark extract has been reported to be usefdgmal trouble, curing ulcer, heart diseases,[6fc.

MATERIALS AND METHODS

2.1 Materials

2.1.1 Source

The barks ofOdina wodier was collected from saliyamangalam village, Thanjadistrict as shown in figure — 1
and figure — 2.

Figure -Odina wodier Tree Figure -2 : Barks obdina wodier

2.1.2 Substrates
The bleached wool fabric was used for dyeing.

2.1.3 Chemicals used

AR grade metallic salts such as copper sulphatepus sulphate, alum, potassium dichromate, nisképphate
stannous chloride and tannic acid were used asichemordants. Myrobolan and cow dung were usedadsral
mordants.

2.2 Experimental Methods

2.2.1 Dye extraction

The barks of tree were cut into small pieces anshed with running water. The small pieces of bavkse soaked
with distilled water and heated in a beaker keprav water bath for 2 hours to facilitate quickragtion. Then it
was filtered and the filtrate was collected in pasate bottle.

2.2.2 Dyeing procedure
The wool fabrics were dyed with dye extract keegdifeerent M : L ratio such as 1:10, 1:20, 1:30 dnd0. Dyeing
was carried out different temperature such 8€460F°C and 86Cand continued for 1 hour.

2.2.3 Mordanting
The wool fabrics were treated with different cheshiend natural mordants by following three methdds

(i) Preemordanting (PM): In this method, wool fabrics were pretreated wta solution of different chemical and
natural mordants and then dyed with dye extract.

(ii) Post mordanting (POM): In this method, dyed wool fabrics were treatechwiblution of different chemical and
natural mordants.

(iii) Simultaneous mordanting (SM): In this method, the wool fabrics were dyed with dydract as well as
different chemical and natural mordants.

2.2.4 Colour fastness
The colour fastness of the dyed wool fabrics westetd according to IS standards. Colour fastneass$hing, light
and rubbing were determined from standard test ouksthS-687-79, 1S-2454-85 and 1S-766-88 respedctijgi!
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2.2.5 Measurement of colour strength

The colour strength of the dyed wool fabrics wegtedmined by K/S values. The light reflectancethefdyed wool
fabrics were measured using a Text flash specttopteter (Data colour corp.). The K/S values weteutated by
Kubelka-Munk equation.

K/S=(1-R}/2R

Where, R is the decimal fraction of the reflectantéhe dyed samples A K is the absorption coefficient and S
is scattering coefficient [9].

2.2.6 ICPMS studies

The presence of heavy metals like antimony, arse@idmium and lead in the dye extract causes delogatal
problems to the wearer and also eco-friendly dymikhnot contain these heavy metals [10]. The presé absence
of these heavy metals were tested by Inductive @duplasma Mass Spectrometer (ICPMS).

RESULTS AND DISCUSSION

3.1 Preparation and optimization of aqueous extract of Odina wodier

The barks ofOdina wodier were found to discharge colour in distilled wateryweasily. Increasing the quantity of
barks 5 g to 20 g per 100 mL of distilled water dmdled for 1 hour is accompanied with the incre&mseolour
strength and depth in colour [11]. It was obsertret, colour of the dye extract was dark red colasiishown in
figure - 3.

Figure 3 : Aqueous extract from barks ofOdina wodier

3.2 Effect of mordanting
The dye extract was found to be suitable for wadiric. The wool fabrics were dyed with differeneafical and

natural mordants. It was noticed that, the dye kepteas found to be good in post mordanting (POM)hoe is
shown in figure-4.
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Figure 4: Surface colour strength (K/S values) of yed wool fabrics after pre (PM), post (POM) and
simultaneous mordanting (SM)

3.3 Effect of M : L ratio
The wool fabrics were dyed with dye extract keepragous M : L ratio such as 1:10, 1:20, 1:30 amtD1It has
been noted that, the dye uptake was good in Matib 1:30.
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3.4 Effect of dye bath temperature
The effect of temperature on the dyeability of wdabric with the dye extract was conducted at défife
temperatures like 4Q, 60C and 86C. It was clear that, the intensity of colour (K/&lues) increased with increase

of dyeing temperature.

3.5 Optimization of mordants with K/S value and colour hue changes

The different hues of colour were obtained from, grest, simultaneous mordanted wool with ferroutpisate,

copper sulphate, alum, potassium dichromate, niskfihate, stannous chloride, tannic acid, myrabalad cow
dung as shown in table-1. The various mordant®onbyt cause difference in hues of colour and sigaift changes
in K/S values but also changes in L* values andHiriess index value. The effect of mordants on ¥dses of
wool dyed with barks o®dina wodier is shown in figure-5.
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Figure 5: Effect of post mordants on K/S values adlyed wool fabrics

Table-1: Colour produced on wool by different mordants in pre (PM), post (POM), simultaneous mordantiig (SM)

s
No.

Simultanecus
mordanting

Metallic salts Pre mordanting | Post mordanting

1 Copper sulphate

2 Ferrous sulphate

Potassium
dichromate

-

5 Nickel sulphate

§ | Stannous chloride

=]

-]

The results listed in the table-2 shows the L* la*and K/S values of wool fabric dyed with barkrexct of Odina
wodier. It can be seen that, mordants which show highkrevof L* show lighter shades while lower L* valsieow
darker shades of wool. Similarly, negative valuka*cand b* represent green and blue respectiv@igong all the
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chemical mordants used, the ferrous sulphate waibited highest intensity of colour (K/S = 37.24)datannic acid
was exhibited lowest intensity of colour (K/S =94). Natural mordant like myrobolan showed the &igtolour
strength (K/S = 12.84) than the cow dung (K/S 9T]..

Table-2 : Different post mordants, L*, a*, b* andK/S values for wool dyed with barks ofOdina wodier

S. No. Mordants L* a* b* K /S value
1 Copper sulphate 47.34 1857 12.46 30.2
2 Ferrous sulphate 4254 0.893 8.32 37.24
3 Alum 54.56| 0.654 7.51 24.36
4 Potassium dichromate 44.21 1.6f3 11|26 34.47
5 Nickel sulphate 68.53 1568 2.501 16.61]
6 Stannous chloride 65.14 0.768 5.28 19.31
7 Tannic acid 68.21 1.945 5.59 14.94
8 Myrobolan 69.13| 1.734 6.89 12.84
9 Cow dung 69.62 1.852 6.34 11.97

3.5 Fastness properties

The fastness properties of the dyed wool were delstfestandard IS methods. It was observed that) fedwics
dyed with Odina wodier have showrgood fastness properties. The fastness propertigyenl wool fabrics are
presented in table-3. Overall, it could be usedctonmercial dyeing purposes and attain acceptabiger.

Table-3: Fastness properties for wool fabric dyed ith barks extract of Odina wodier

. . Rubbing
S. Washing Light
Mordants (1S-971-83)

No (1S-687-79) | (1S-2454-85) Dry Wet

1 | Copper sulphate 4-4/5 Vv 3-45 3+
2 | Ferrous sulphate 4-5 V 4-5 44
3 Alum 3-4 [\ 4-5 3-4
4 | Potassium dichromatg 4-5 v 3-4 4
5 | Nickel sulphate 3-4/5 \Y 4 3-4
6 | Stannous chloride 3-4 [\ 4 34
7 | Tannic acid 3-4 W 4 3

8 | Myrobolan 4-5 \Y 4 4

9 | Cowdung 3-4 I 3-4] 3-4

3.6 ICP-MS studies

Inductive Coupled Plasma Mass Spectrometer (ICP8tig)ies have revealed that, heavy metals suchtascay,
arsenic, cadmium and lead were not present in yheottained from barks @dina wodier and will not cause any
skin problems to the wearer.

CONCLUSION

The present work shows that, barksQmiina wodier can be used as a dye for colouring textifedina wodier is

grown throughout India and it is an easily avaiaplant. The different shades of colour can beioétausing
different chemical and natural mordants. The waghlight and rubbing fastness of all dyeing withroents were
quite good. The dye has good scope in the comnhehgégng of wool.
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