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ABSTRACT

In this present study dye extract was prepared fflomver of Acacia eburnea (L.f.) Willd was usedaasource of
natural dyes for dyeing of silk samples. It belotgfamily Fabaceae. So in the present investigatibeached silk
fabrics were dyed with different chemical mordarsieh as pre-mordanting, post-mordanting and siamgous-
mordanting. In this method post mordanting of fesculphate 4% compound gave good K/S -value carthan
other. The dyed fabrics have show good washinlgt, lrgbbing fastness and perspiration fastness ertgs.

Keywords: Extraction, natural dyes, flower&gcacia eburnedL.f.) Willd, ISO methods silk, textiles.

INTRODUCTION

India has a largest tradition in the use of nataly@s. Natural dyes have been a part of humansiifee time
immemorial and synthetic were the only colourantghie word but more problems also. But with theeimvof
synthetic dyes about 175 years back use of natlyes have witnessed diminished synthetic dyesaavecbst. So
many industries used synthetic dyes. During last decades natural dyes have witnessed a processigél [1].
With the increasing awareness of consumers fateedibes and need to preserve environment hasttette revival
of old practice of coloration with natural dyestsffnthetic dyes are reduced to mankind. Due taaffext human
body what natural of some synthetic dyes and thegrmediates natural some synthetic dyes and ithteirmediates
natural dyes are being looked at as an “eco solutm the ill highly effects of synthetic dyes andtural dye not
effect . The serious limitation associated withie hatural dyes is the process of dyeing with matdyes in very
lengthy and time consuming moreover reproducibditghades is also a major problem faced in dywiitig natural
dyes as traditional processes for their applicatanvarious substrates have been lost in the absehproper
documentation and years of neglect synthetic dgesléw time consuming so used textile industry.réfae, it
becomes necessary to develop new techniques afatiolo and also to standardize these processeshdthelp of
modern scientific. So that these dyes can offamtedves as an effective eco option [2]. Naturakdye known for
their use in colouring of food substrate, home i@pgle textile industry and ancient times . Natdsgs may have a
wide range of shades and can be obtained fromu&aparts of plants and animal origin since the atieé widely
available and cheaper synthetic dyes in 1856 haviaderate to colour fastness properties, the usatniral dyes
having poor to moderate wash and light fastnessdealined to a great extent . However, recentlyetthas been
revival of the growing interest on the applicatmmatural dyes on natural fibers due to worldwggigbal warming
[3].In many of the world’s developing countriestural dyes can offer not only rich and varied seun€ dye stuff,
but also the possibility of an income through snstale harvest and sale of these plants and deselepvironment
[4]. Today due to global environment awarenessdti@fiusing natural colors is drawing production apglication
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of synthetic dyes release large amount of wasteuafided colour and causing health hazards poltutind disturb
eco — balance and human problems in the finishedeg especially which are coming in contact vtitle skin has
opened new challenges for the persons workingerfigtd of textiles [5].

Natural dyes have better biodegradability with 8mvironment. They are non-toxic non — allergic kinshon —
carcinogenic, easily available and renewable. Ssithdyes are toxic allergic easily available and renewable

[6].

Acacia eburnedL.f.)Willd a small tree with red-purple corollaa yellow stamens and large ivory-white thorns, the
pods papery, the leaf lets. Plant NaAtacia eburnedlL.f.) Willd. Family Fabaceae

MATERIALS AND METHODS

Materials:

Plant Collection

Acacia eburnedL.f.) Willd flowers was collected from pannavayallage, Thanjavur district and authenticated by
Dr. S. John Britto, Rapinat Herbarium, St. Josepbkege,

Fabric:

For the silk fabric bleaching process M: L ratid@is used. One g of silk fabric sample has beleantan 100ml of

beaker. 4 volumes (20ml) of,8, 20mlof 5% sodium pyrophosphate and 2ml of BBDTA are added with the
fabric. 8 ml of water is added to this solution dméted about 80-85°c for 1hours and pH is mandat@d The silk

samples have been dried.

Mordants:

Chemical used

AR grade metallic salts such as copper sulphateoue sulphate, aluminium sulphate, potassium ditiate,
stannous chloride was used as chemical mordant’s.

Experimental:

Dye Extraction:

Above 300 g ofAcacia eburnedL.f.) Willd fresh flowers was weighed and takensiox let apparatus and 500 ml of
solvent (ethanol: water) in the ratio 80:20 waseatitb it. The sox let apparatus was heated 70°@G0anin. After
extraction, the extract was filtered and used f@ing.

Effect of M: L Ratio:
The silk cloth was dyed with dye extracts keepiagaus M: Lratio as 1:10, 1:20, 1:30 and 1:40. It was observed
that the dye uptake was good in M: L ratio 1:30.

Dyeing procedure:
The silk cloth were dyed with dye extract keepinglMatio as 1:30 dyeing was carried out at 78°@ eontinued
for 1hour.

Mordanting:

The silk cloth were treated and with different clieahmordant’s by following three methods[7].
(i) pre- mordanting

(i) simultaneous mordanting

(iii) post- mordanting

Pre-Mordanting of silk cloth with Chemical Mordants:

Bleached silk cloth with pre-mordanting were furtheordanted prior to dyeing using 1%, 3% and 4%rof one of
the chemical mordant’s, such as aluminium sulphf@epus sulphate, potassium dichromate, stannbiwide,

copper sulphate at 60°C for 30 min. Mordant cloitl added with natural flower extract and added sameunt of
water and heated. After 10 min added required amobtimcetic acid. After 20 min added required antooin
sodium chloride was added, 1 hour heated at 788 CMiL ratio of 1:30 then it is added to the flawextract. The
dyed cloth were again washed with water and thesddn air.
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Simultaneous -Mordanting of silk fabrics with Chemial Mordants:

Bleached silk cloth with natural dye extract ansing 1%, 3% and 4% any one of the chemical mordaatich as
aluminium sulphate, ferrous sulphate, potassiurhrdimate, stannous chloride, copper sulphate adated amount
of water. After 10 minutes added required amounaadtic acid. After 20 min added required amounsaxfium

chloride was added, 1 hour heated at 78°C with Mtlo of 1:30. The dyed cloth were again washet wiater and
then dried in air.

Post-Mordanting of silk Cloth with Chemical Mordants:

Bleached silk cloth with natural dye extract andded some amount of water and heated. 1 hour ha&atég°C.
And natural dye extract cloth and using 1%, 3% 4%@ any one of the chemical mordant’s, such as aliwmi

sulphate, ferrous sulphate, potassium dichroma#gnsus chloride, copper sulphate at After 10 neiswadded
required amount of acidic acid After 20 mintues edidequired amount of sodium chloride was addednBites
heated at 60°C with M:L ratio of 1:30. The dyedtklwere again washed with water and then driedrin a

Color fastness:

The colour fastness of the dyed fabrics was teatmibrding to ISO standards. Color fastness to wgshight,
rubbing and perspiration were determined from stashdest methods. ISO — 105- C06: 2010, 1SO 1052:E014,
ISO: 766-1956, and 1SO-E04:2013 respectively [8].

Measurement of colour strength:

The colour strength of the dyed silk cloth was dateed by K/S values. The light reflectances ofdlyed silk cloth
were measured using a Text flash spectrophoton{&ata colour corp). The K/S values were calculabgd
Kubelka-Munk equation.

K/S=(1-R)?/2R

Where, R is the decimal fraction of the light refbnce of the dyed samplesiahax. K is the absorption coefficient
and S is scattering coefficient [9].

RESULTS AND DISCUSSION

Sox let Extraction Method:

About 300 g of Acacia eburnegL.f.) Willd fresh flowers and added with (80% ethanol + 20% water ) and
socking 15 minutes. 500 ml of RB flask highly hebte 60 minutes at 70°C. Then transferred to afitractions
were filtered and used as a natural dye. It wasedthat, colour of the dye extract was brownishoyv colour.

Effect of Mordanting:
The dye extract was found to be suitable for sitkhc The silk cloth was dyed with chemical mordantt was
observed that, the dye uptake was found to be goBdst mordanting method is shown in figure — 1.

Optimization of mordant’s with K/S value and colour hue changes:

The different mordant’s not only cause differenaéniies of colour and significant changes in K/Sugalbut also
changes in L* Values and brightness index values &tfiect of mordant’s on colour values of silk blatyed with
Acacia eburnedL.f.)Willd flowers is shown in Figure-2.

Table-1 shows L* a* b,* C, Hand colour strength K/S values and it can be seen thatdant’s which show
higher value of L*show lighter shades while lowéralue show darker shades for. Furthermore, negatalues of
a*and b* appearance green and blue properbh@maticity Hhue of the colour among the chemical mordant’s
used, the highest colour value (K/S =178.595) waained with FeSgand lowest colour value (K/S13.072) with
SnCh.
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Figure — 1 Surface colour strength (K/S values) afyed Silk cloth after pre, post and simultaneous Malanting

Figure- 2: Effect of Mordants on colour Values of gk with Flowers of Acacia eburnea (L.f.) Willd (Post-Mordanted)

K/Svalue

m K/Svalue

Al2S04 K2Cr207 CuSO4 FeSo4 Sncl2

Pelagia Research Library

65



S. Thiyagarajanet al Der Chemica Sinica, 2016, 7(3):62-67

Table-2: Different Post mordant’s L*, a*, b,* C ", H" and K/S Values for silk cloth dyed withAcacia eburnea (L.f.)Willd (flowers)

S.NO | Mordants L* a* b* Cc’ H K/S Value
1 ALSO, 74.838| 0.416| 17.91 17.924 88.684 13.07R
2 K.Cr,O; | 56.707 | 7.448| 24.794 25.889 73.250 66.08)7
3 CuSQ 64.293| 3.209| 23.427 23.646 82.167 31.35p
4 FeSG 33.21: | 0.957 | 5.10¢ 5.47¢ | 68.82¢ 178.59!
5 SnC} 72.485| 2.912| 11.56% 11.926 75.887 13.444

Fastness properties:

It was observed that, dyeing withcacia eburnealL.f.) Willd gave good washing, light and rubbirigstness
properties. The fastness properties of dyed of sithkh are shown in Table-2. Overall, it could bsed for
commercial purposes and attain acceptable range.

Table-2: Fastness properties for silk cloth dyed ith flowers of Acacia eburnea (L.f.) Willd

Method of Mordant Washing Rubbing sun .P.ersplratlon ‘
Mordant's mordanting conce?trate Light Acidic Alkaline
on (%) CC | CS | Dry | Wet ccT csl ccl cs
) 1 4 5 4 4 5 3 5 3 5
Pre-mordanting 3 2 5 a5 2 2 > 5 2 3
4 4 | 45 4 4 2-3 | 45| 45| 4| 45
Simul 1 4 5 4-5 4 4 5 5 4 5
AlLSO, Agg;ﬁ:ﬁg“s 3 5 | 5| 45| 4 5| 5| 5 2| 5
4 4 5 4-5 4 5 5 5 5 5
1 4 5 4 4 4 1 5 4 5
Post-mordanting 3 5 5 45 4 5 3 5 4 5
4 5 5 4-5 4 5 4 5 4 5
1 5 1 4-5 4 4 3 4 3 5
Pre-mordanting 3 2 5 4-5 4 4 3 4 4 5
4 4 | 45 4 4 4 4-5 45 45 45
Simult 1 1 5 4-5 4 4 4 5 4 5
K2CrO; m'g:gafl?iﬁg“s 3 5 | 1] 45| 4 2 | 4| 5| a| 5
4 4 5 4-5 4 4 3 4-5 3 5
1 1 5 4-5 4 5 4 5 5 5
Post-mordanting| 3 4 5 4-5 4 3 1 5 1 5
4 5 4 4-5 4 4 4 5 4 5
= danti 1 4 5 4 3-4 4 4 4-5 4 4-5
ré-mordanting 3 4 | 5| 4| 34| 4| 45 4| 4] 4%
4 4 5 4 3-4 5 4-5 4| 4§ 4
Simul 1 4 5 4-5 4 5 4-5 4 4-5 4
cusa n:g;g;izﬁg”s 3 4 | 45| 45| 4 4| 4] 5] 4] 5
4 4 4 4-5 4 4 4 5 4| 44
1 3 4 4 3-4 4 4 4-5 4 5
Post-mordanting| 3 3 4-5 4 3-4 5 4| 4-§ 4| 45
4 4 | 45| 45 4 5 4 5 4] 4%
1 1 5 4-5 4 5 5 5 5 5
Pre-mordanting 3 4 1 4 3-4 5 4-5 4 5 5
4 4 5 3-4 2-3 5 4 4-5 4 4-5
Simultaneous L 3 5134] 4 > 4] 4l 4] 34
FeSQ mordanting 3 3 5 3 5 5 4-5 4| 45 4
4 3 5 4-5 4 5 4| 45 4| 45
1 1 5 4-5 4 4 4 4-5 4 4-5
Post-mordanting| 3 1 5 4 3-4 4 4 5 4 -4
4 5 5 4-5 5 5 5 5 5 5
1 4 4-5| 4-5 4 5 3 4-5 1 4-5
Pre-mordanting 3 4 4-5| 45 4 5 2| 4-5 2| 45
4 5 5 | 45 4 5 5 |45]| 5 |45
Simul 1 3 5 4 3-4 5 5 2 5
SnCh Agg;ﬁ:ﬁg“s 3 4 | 45| 45| 4 5 3 5] 3] 5
4 4 5 4-5 4 5 3 5 3 5
1 3 5 4-5 4 4 1 5 1 5
Post-mordanting 3 4 5 4-5 4 4 1 5 1 5
4 4 5 4-5 4 4 1 5 1 5
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CONCLUSION

The dyeing of silk can achieved using the flowetraots of Acacia eburnea(L.f.)Willd by using chemical
mordant’s. The washing, light and rubbing fastneésall dyeing with mordant’s were quite good. Frdhe
comparative study of fastness properties the dykdlsth, Acacia eburnedL.f.)Willd in Post mordanting method
with ferrous sulphate 4% mordant gives better tesul
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