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ABSTRACT

Fastness properties of the flower of Spathodea ealjpta and Cordia sebestena dyed cotton fabricehaeen
studied using different combination (1:3,1:1 and)3of various mordants, such as myrobolan:nickdplsate,
myrobolan: aluminium sulphate, myrobolan: potassidichromate, myrobolan: ferrous sulphate and mytabo
stannous chloride. The wash, rub, light and pewrsin fastness of the dyed samples have been ¢sdlua
Comparing the fastness properties and colour stiternd flower of Spathodea campanulata and Cordisestena
dyed cotton by using combination of mordants. Bndbmparative study of fastness properties anducatrength

of the dyed cotton samples Spathodea campanulatsinmultaneous mordanting method with 1: 3 mordant
combination gives better results than using floefe€ordia sebestena.
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INTRODUCTION

Natural dyes are the main colourants for textilesaithe end of 19century. But the introduction of synthetic dyes
led to an almost complete replacement of naturasdgue to favorable application properties of lsgtit dyes.
Besides, a wide range of available colours, highproducibility and improved quality of dyeing cdlde achieved
at lower specific cost. However, recently the iagtrin the use of natural dyes has been growinglyague to the
result of stringent environmental standards impdsgdnany countries in response to toxic and altergactions
associated with synthetic dyes [1-2]. Hence, du¢h&current eco-consciousness, the researchéestian has
been shifted to the use of natural dyes for dy&mngle materials[3].

MATERIALSAND METHODS

The present investigation deals with the extractid natural dye from the flower dpathodea campanulata
Spathodea is a monotypic genus in the floweringtplamily BignoniaceaeSpathodea campanulata commonly
known as the Fountain tree, African tulip treeislnative to tropical Africa. This tree is plantegtensively as an
ornamental tree throughout the tropics and is nappreciated for its very showy reddish-orange onson (rarely
yellow), campanulata flowers. It is commonly plahtes a street tree in India. The generic comes fh@rAncient
Greek words.
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Figurel Spathodea campanulata

The flower of Spathodea campanulatdye was used to extract colourant for dyeing ecotib optimized dyeing
conditions [4-6], using combination of mordamtisd then the colour fastness of the dyed samplegsathing,
rubbing, perspiration and light evaluated.

Cordia sebestens a species of flowering plant in the Boragina&c&anily. It is commonly known as Geiger tree.
Cordia sebestenes widely planted throughout the tropics and saitts as an ornamental plant in gardens because
of its flowers.

Figure2 Cordia sebestena

It is native to the American tropics, from southétlorida in the United States (http: //en. wikipgdorg/ wiki/
cordial _ sebestena). In this study the floweCofdia sebestenaas used.

Bleached cotton fabric obtained from GandhigramaRumiversity, Dindugalwas used for the study. Analytical
reagents (AR) grade ferrous sulphate, aluminiurptate, nickel sulphate, potassium dichromate, stamohloride,
commercial grade acetic acid, common salt, sodiarhanate were used. A natural mordant myrobolamnginalia
chebuld powder [7-8] was used for the study. The ethaxtiact of the flower o§pathodea campanulateas used
to get brown colour component for dyeing of fahribepending upon the mordant used, the colour id&dabn
textiles from the flower oEpathodea campanulagxtract may give different shades.

A known quantity of flower oSpathodea campanulateas dried, powdered and soaked in warm water ay&rn
The colour extract was obtained by boiling it ie #ame water. This dye extract was allowed to dallly filtered
and used for dyeing. The dyeing was carried oubmimized dyeing conditions: dye extraction timem6g,
material-to-liquor ratio 1:20, temp. 8D, wave length 420 nm and dyeing time 50 min. fwedant combinations,
viz. myrobolan: nickel sulphate, myrobolan: alumimi sulphate, myrobolan: potassium dichromateyrobolan:
ferrous sulphate, myrobolan: stannous chloride weesl each in the ratio of 1:3, 1:1 and 3:1. Thal amount of
two mordants used in each combination was 5% owf5i g of the mordant / 100 g of the fabric. Eatlhe five
mordant combinations in three different ratios nmmd above was used with all the three mordamtiethods [9-
10], namely pre-mordanting, simultaneous mordargimg post-mordanting for dyeing.
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Colour fastness [11-12] to washiafjthe dyed fabric samples was determined as pef@%— 1984 method using a
Sasmira launder-O-meter following IS-3 wash fastneethod. The wash fastness rating was assessegl grely
scale as per 1ISO-05-A02 (loss of shade depth) &@105-A03 (extent of staining) and the same wasszr
checked by measuring the loss of depth of colowr staining using Macbeth 2020 plus computer-aidaldus
measurement system attached with relevant softWGeur fastness to rubbing (dry and wet) was asskas per

IS: 766-1984 method using a manually operated croeker and grey scale as per 1SO-105-A03 (extent of
staining).

Colour fastness to exposure to light was determasegder IS: 2454-1984 method. The sample was edposgV
light in a Shirley MBTF Microsal fade-O-meter (hagi 500 watt Philips mercury bulb tungsten filamé&rhp
simulating day light) along with the eight blue Wwatandards (BS1006: BOI: 1978). The fading ofresample
was observed against the fading of blue woolandards (1-8).

Colour fastness to perspiration [13-15] wmasessed according to IS 971-1983, composite speairas prepared by
placing the test specimen between two adjacenepiet cotton and stitched all among four sides. Sdraple was
soaked in the test solution (acidic /alkaline) sapy with MLR 1:50 for 30 min at room temperatufée sample
was then placed between two glass plates of perapter under load of 4.5kg (10 Ibs). The apparatas kept in
the oven for 4 h at 37+2°C. At the end of this péyithe specimen was removed and dried in aitat@erature not
exceeding 60°C. The test samples were graded forgehin colour and staining using grey scales.

RESULTSAND DISCUSSION

The evaluation of colour fastness to light, washingbbing and perspiration using myrobolan: nicgkalphate
combination in aqueous medium is presented in Tabkdl the treated samples subjected to light sfiawy good
(3-4) light fastness for all mordant combinatiofibe wash fastness grades range between 3 andall fofr the
treated samples and there is no colour stainingrebd.

The colour change to dry and wet rubbing for ail tteated samples is found to be excellent (5)réltsea variation
from no colour staining to negligible colour staigi(5 to 4-5) in dry rubbing. Most of the treateinples show
excellent fastness grade to colour change in bdtlicaand alkaline media. There is no colour stagn(5) observed
for all the treated samples in both acidic andlalkamedia (Table 1).

The colour fastness and colour strength valuesirdaby the earlier researchers were comparedatoothcotton
fabrics dyed using combination of mordants suchh a8, 1 : 1 and 3 : 1. In all the three methodslyding using
three plant parts, the mordants ferrous sulphateahmminium sulphate showed excellent results.

It is interesting to note that among the three doatibns 1 : 3 mordant concentration gave betémults.
Comparing the three dyeing methods, simultaneouladegave excellent results with all the three redtdyes and
it is reported in Table 1

Similar fastness properties were reported by Sgnbtaes et al (2005) and Samanta et al (2007)emprdanting
method with combination of salt mordants.

A better perspiration fastness value was obsermetthe present study compared to Patel [15] whemiaium
sulphate (Pkidic : 1; PRkaine : 1-2) and ferrous sulphate (R : 2; PRikaine: 2-3) were used as mordants. Copper
sulphate mordanted henna leaves dyed with cottaesa higher colour strength (CS : 8.0) reporteddwed igbal

et al [16] when compared with the present study£S3.26) in premordanting method.
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Table 1Comparison of fastness propertiesand colour strength of dyed cotton using combination of mordants

Properties
3 RF PF
Plant partsused < ©
for dyeing Mor dant used B |WF|LF| >| o | 5 % }(<:/SS Reference
= Al 2 ~ ( )
<
[=
MB: AS (1:3) SM| 4 | 4| 5| 5| 4| 4| 3.1
PM| 5 |3-4/4-5{ 4| 5| 5| 2.79
Flower of Spathodea campanulata
MS ‘FS (1:3) SM| 5 | 4|55 (45| 4]3.2¢
’ ’ PM| 4-5|3-4|4-5|4-5| 5 | 5| 2.88 Present stud
, , SM|45| 4| 5] 5| 4] 4] 2.99 Y
MB:AS (1:3) .
Flower ofCordia sebestena PMI S |41 5] 5] 5] 5 28
MS :FS (1:3) SM| 5 | 4| 4] 5] 4] 4] 3.4
) ) PM| 5| 4| 5| 5| 5| 5| 2.7%
Prunus persica CuSQ:FS(1:3)|SM 4 | 4|45 4|5]| 5 - .
(wool) AS FS(1:3) | SM 4 [345 | 5| 4| 4 - |Sandeepbains etal (2005)
Henna leaves Copper sulphate (4% 3-4| 4 | 4 (34 - | - | 8.0 | Javedigbal etal (2008
. 20% MB : 20% AS| PM 4 | 3| 434 - | - | 335
Jack fruit wood 50% MB - 20% FS| PNI34| 1 14535 Samanta et al (2007)

- | - 1399
Aluminium sulphate] PM 4 [3-4{4-5| 4| 1|1-2 -
Ferrous sulphate | PM4 | 4 |45 4| 2 |2-3 - Patel (2011)
WF-Wash fastness LF-Light fastness PF-Perspimdtistness RF-Rub fastness CS-Colour strer@t8Q-Copper sulphate PM-Pre
mordanting SM-Simultaneous mordanting MB —d¥plan FS —Ferrous sulphate  AS- Aluminium fsaiie

Morinda tinctoria roxb

CONCLUSION

Comparing the fastness properties and colour gtineaf the dyed cotton fabric using various combora of
mordants, simultaneous mordanting method with InoBdant combination gives better results. Oftihe natural
dyesSpathodea campanulataves better colour strength and fastness pragserti
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