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a round shape and contact in the length. The fil@®momes much lustrous than the original fiber, @&s(strength is
increased by as much as twenty per’. When mecerization is carried out on tension fiber, theysh of coiled cotto

fiber is changed: it straiglout and the characteristics, lumen completely gisap™ °.
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Figure 1. Morphological Change during Mercerization 9

Jordanovstudied on, the stroly alkaline solution causes the fiber to swell up d®tome gelatinous ai
transparent in its structure. It gives greater giisee propertie andenhances dye uptake. It facilitates uniforyeing in
additionto improving the physical propert and a high degree of lustelepending on the method u”* The first true
Indian designer was Mahatma Gandhi jee, who ui the people of India to wear khadi garme Khadi is an Indian
handspun and handeven cloth. Khadi is an e-friendly textile. The raw materials may be cotteitk, and wool which is
spun into threads on a spinning wheel called aktlzarWith the passage of ti, this fabric has been changed in fast
fabric. Khadi, the Fabric of Freedom and Fashion, has beenraesofi livelihood for people. Spinning is mostlyndoby
the girls as well as women in the villages, whileawing is dominated by m®. The cottorkhadiis woven in such a way
that the interlacing of threads provica maximum exchange of air to the body, thus givirgpaling effect, makinkhadi
ideal summer weatotton Khadi fabric has various plus points ovéreotfabric i.e. unique in texture,oks brilliant and
produces in various weaves versatile fabric, codhe summer and warm in the winter. It prevenis sksh and imparta
very elegant and sober look. It is comfortable ilabwt it has some drawbacks such as it is handewand hanspun
fabric so it has less luster and strenCaustic soda concentration for mercerization treatras reported in the literat™
M varies from 1119% (W/V). But there are no experimental and sdiendetails available in recommending this w
concentration range. Thegsent study was planned to find out the effecnefcerization on dy-ability of gray cotton
khadi fabric. The main objective othe present work was; tstudy the effect of various concentrations, timel

temperature of mercerization treatment and theeéfepercent dye exhaustion on control and mezedrsample

EXPERIMENTAL

Material

This study was done on Grey cotton kil fabric of fabric count i.e55 x 61, weighing 1.43 gm (GSMand
purchased from Khadi Bhandar, Jaipur, Rajasthamr@ercially available dyes (Reactive dye and Vat)dyere selecte
for the study to dyeing the treated and untreatdmti¢ samples, purcsed from the local market of Jaipur, Rajastt
To remove the sized from the gray cotton khadiitalthe desizing treatment was done and also t@verthe waxes ar
oils attached to grey (natural) fabrics that irgezfwith proper dyein scouring treatment was given. Bleaching was ¢
on all the samples at 9D for 30 min in a solution contains 4ml/l hydrogearoxide (35%), 2g/l sodium carbonate and
stabilizer. All the experiments were carried out in the labonatof Department ¢ Clothing & Textiles, Banastha

University, Niwai (Tonk), Rajasthan.
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METHODS

Mercerization Treatment

After De-sizing, scouring and bleaching, the mdgzgion treatment was given on grey cotton khabritausing
two methods of mercerization i.e. slack merceraratind under tension mercerization. The treatmexst done at three
concentrations of Sodium Hydroxide palates i.e. 3%%0, and 25% for different time duration i.e. 18m20min and
30min at 40 C. After this process the samples were washed elithn water and then dry to all the samples. THe fu
treatments of Mercerization under tension had danstretched (under tension) condition than dry shenples also in

under tension condition.
Method of Mercerization under Tension

For the research work, wooden roll€2 x20") were developed with the help of a carpenter. Tidtinae the
process of mercerization under tension, cut red¢apigces of the cotton khadi fabric of 18” x70&thend of the samples
were astring with the rollers then make a solugdbhaOH for the treatment in a tray at selectedceotrations. The above
ready sample was put into the solution in the esdlagondition for a control time period. After saudjj the samples were
taken out from the solution of caustic soda theetshed the samples till the mark of a marker, Whi@as equal to the

sample size the samples were rinsed using tap wesestretched condition and dried in the samelitiam.
Dyeing

After mercerization treatment, each sample was lpgdavided into two parts for further dyeing mealmive
unmercerized and mercerized cotton khadi fabricewged with reactive dye and vat dye using thadsted method of
pink color using 3% dye concentration. The wholecpss of dyeing was carried out in the laboratbge-ability of all
dyed fabric samples were assessed by subjectiigseaAfter mercerization treatment dyeing was elan all the

mercerized and unmercerized (control) samples.
Determination of Percent Dye Exhaustion

To determine the percent dye exhaustion (an opdieasity) of the different dye solutions were meadibefore
and after dyeing of mercerized and control sampbéscotton khadi fabric by using single beam UV-Vis
Spectrophotometer. Distilled water was taken atankied solution, 1 ml of dye solution was dilutedhal0 - 20 times
and optical density at 600nm wavelength was medsurethis, the sample remains the same but theeleagth was

adjusted. Percent dye exhaustion was calculatéullaws:
Percent dye exhaustion = O.D. (initial) — O.D. &fin.100/0.D. (initial)
Where:
O.D. (initial) - an optical density of the dye ligubefore dyeing
0.D. (final) - an optical density of the dye liquafter dyeing
RESULTS AND DISCUSSIONS

Effect of Sodium hydroxide palates is well knowm, the improvement of color yield. After the pretraants,
grey cotton khadi fabric was mercerized with sodioydroxide pallets and determined its effect ongrey cotton khadi

fabric using its different concentrations for difat time durations at a single temperature. Thienpared the dyeability
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and percent dye exhaustion among control, slackuadér tension mercerized cotton khadi fabric sat. These fabric
samples gave very good results afregrcerization treatment on cotton khadi fabric iffecent concentrations of NaO
i.e. 5%, 15% and 25% for tht#fferent time duratiol(10 min, 20min, and 30minas given in Tables and Figures bel

Table 1: Absorbency Using Reactive Dye

Unstretched (Slack Stretched_ (Under

Time Concentration Mercerization) Ten§|op
Mercerization)
Before After Before After
Control 8.3 7.04 16.3 14.0¢

10 min 5% 11.28 9.6 11.68 9.36
10 min 15% 8.6 7.52 13.32 12.12
10 min 25% 10.68 9.68 10.48 9.44
20 min 5% 13.08 12.86 11.12 10.0¢
20 min 15% 11.6 10.8 12.88 10.8¢
20 min 25% 14.44 10.6 11.88 9.80
30 min 5% 12.4 10.92 9.88 8.8
30 min 15% 10.18 9.6 11 8.1
30 min 25% 12 11.36 12.84 7.89

Percent Dye Ixhaution of Reactive Dye
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Figure 2: Percent Dye Exhaustion of Reactive Dye

Effect of the color absorbency, before dyeing dfter alyeing on slack and under tension mercerizgtbo khadi
fabric samples is depicted in Table 1 and Figungsidg reactive dye. In case the control sample, before dyeing t
absorption of reactivelye solution in the 600 nm color wdength was 8.3 and after dyeing the absorptionyesdvas
decreased i.e. 7.04, it means; the control sangs property to absorb the dye and provédery good color effect on the
fabric surface. The reactive @ywas absorbed by the control sample that is ardd6dn terms of slack mercerizati
treatment, as the time and concentrations wereased from 10 minutes to 30 minutes and 5% to 26ftentration
showed increasing absorbency respecti In terms of Mercerization under tension the absocef dye solution befor
dyeing was 11.86 and after dyeing the absorbenayyefsolution was decreased till 9.36 means thel dyéton khad
fabric samples absorbed was more than 2% dye aplirtto tte process of the fabric at 5% concentration of Nd@H.0
minutes time duration, as thiene duration of the treatment and concentratidndaOH was increased, the absorbenc
the treated samples was also increased. As compared control samplethe slack mercerized samples showed
good absorbency of reactive dye whereas underotemsercerized samples obtained excellent colorrabsp properties
Though, it was increased in all dyed samples ofcerézation under tension as compared to : mercerized samples

using reactive dye. Results are supported by théysvf Goldthwait, C.et al. (1952) that the indication of swellir
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behavior of cotton is expected to supplement thalusbservation of mercerized yarn propertiesluster, strenth and
dyeing capacitlf. A reactive dye can also be bonded with more than drer tonsequently increase the ten

strengtfi 2

Table 2: Absorbency of Mercerized and Dyed Samples Using Va&lye

Time Concentration Unstretched Stretched

Before | After Before | After
Control 7.98 7.32 7.98 7.3z
10 min 5% 8.3 7.8 9.75 8.1F
10 min 15% 9.15 9.13 9.95 | 6.6¢
10 min 25% 7.18 7.3 9.2 6.9¢
20 min 5% 7.8 8.2 8.8 6.44
20 min 15% 7.3 7.8 10.02| 6.5¢
20 min 25% 7.33 6.9 10.1 6.1
30 min 5% 6.22 6.3 10.8 6.3z
30 min 15% 7.1 6.9 12.8 7.2¢
30 min 25% 8.8 7.6 9.95 6.1F

Percent Dye Exhaution of Vat Dye
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Figure 3: Percent Dye Exhaustion of Vat Dye

Table 2 and Figure 3 showed the absorbency of dgétdn khadi fabric with vat dye. In terms the control
sample, before dyeinthe color absorption of vat dye was 7.98% and afteing the absorption of dye solution v
decreased i.e. 7.32, it means; the control sangs property to absorb thltye and provide good color shades of the fal
In terms of slack mercerizatioreitment, before dying, the color solution absorperas 8.3 at the walength of 600nm,
after dyeing the color absorbency was 7.8, aft@irdythe color absorbency was decreased, mearsattie mercerize
sample absorbed less than 1% color at 5% cdration of NaOH for 10 minutes time duration, a¢ tame time duratic
and concentration of NaOH the absorbency of bedgeecolor solution was 9.75 and after dyeing 8.4& abtained mor
than 1% absorbency. It means, under tension meeckdotton khdi sample showed good absorbency as compar

control and slack mercerized samples.

In case of 25% concentration of NaOH pallets fom8Autes time duration, before dye the absorbency of vat
dye solution obtained 8.8 and after dyeing it wak tfrough the slack mercerized cotton khadi fabric semplbtaines
more than 1% absorption whereas in case of undsiote mercerized samples before dyeing the dydisnlashowed 9.9
absorbenciewhile after dyeing it was decreased till 6.16. Bans uncr tension mercerized cotton khadi fabric obtai
the highest absorbency i.e. more than 3% with the a®ing concentration of NaOH pallets and time daratVith the

increasing time and concentrations, i.e. from 18utds to 30 minutes and 5% to 25%ncentration, showed increasi
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absorbency respectively. Though, it was increasedl idyed samples of mercerization under tensgoampared to slack
mercerized samples using vat dye. The resultsugmposted by the study of Wagetval (2012) and Goldthwait, Gat al.

(1952) that the chemical bond developed betweenadgefibers which increase the dyeability and tensirength of the
fabric' *2

Table 3: Percent Dye Exhaustion of Vat Dye and Retige Dye

Time Concentration Vat Dye Reactive Dye

of NaOH % SM UT™M SM UTM
Control 8.27 8.27 11.06 11.06
10 min 5 9.9 16.41) 12.19 13.7
10 min 15 10.1 24.060 1258 13.95
10 min 25 14.8 325 12.3¢ 18.61
20 min 5 11.9 30.09, 13.02 15.0p
20 min 15 125 33.5 13.52 19.86
20 min 25 17.9 36.8 14.01 27.81
30 min 5 12.8 34.8 15.3 20.59
30 min 15 13.59| 39.91 16.2 29.36
30 min 25 27.35 45.8 22.4 38.56

*SMSlack mercerization, UTM= under tension merceitrat
Percent Dye Exhaustion of Reactive Dye and Vat Dye

It can be seen in the above Table 3 that the pedyenexhaustion of grey cotton khadi fabric wasr8and 11.06
with Vat and reactive dye respectively. The perabm exhaustion of mercerized samples was 9.9, 80d14.8 at 5%,
15% and 25% concentration of vat dye for 10min amhereas, at the same time duration and concemmirafiNaOH, the
percent dye absorption of under tension mercerizgiton khadi sample was increased i.e. 16.41, 24206 32.5.
The percent dye absorption of under tension maregrsamples was also increased using reactivesdgenapared to the
slack mercerized and control samples. Means, Asiittieeduration and concentration of NaOH palatesrevincreased the
percent dye absorption was also increased. Theepedye absorption, of slack mercerized samples, 43, 16.2, and
22.4 while of under tension mercerized samples 2@%$9, 29.36 and 38.55 using reactive dye at 5%250%
concentrations of NaOH pallets for 10 -30 minu@é®ugh as the concentration of sodium hydroxidéefsmlvas increased

the absorbency of the Khadi fabric was also in&eas

Slack mercerization gave very good result at 25%centration of sodium hydroxide palates for 30 ttiine
duration i.e. 22.5 optical density as comparedtteioslack mercerized and control fabric samplegdemmder tension
mercerized fabric samples obtained the best rastite same concentration of NaOH palates and sameduration was
45 optical density as compared to the other dyedpkss. The percent dye exhaustion was increasall icases of
mercerization under tension and slack merceriza®mcompared to the control sample. Changes haairred in the

treatments, slack mercerization and mercerizatrmeutension.

The results are supported by the study of Tiward dain (2017), Wagat al. (2012) and Goldthwait, Gat al.
(1952) that mercerizing process leads to the isereaf dyeing absorption because of breaking thedmgh bonds
between the fibers in the crystalline regions aadverting them to amorphous regions. This incréaseat dyeing is
arranged during washing with alkali soap afterdlieing process. In addition, the increase of tlspsees between fibers
with the presence of vat dyeing may be the reasothé rise of the breaking lo&d" *2 After mercerization treatments the

color fastness properties (rubbing, sunlight anghwiastness properties) and physical propertiesTiénsile strength &
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drape-ability of khadi fabric samples were alsorioyed and Shrinkage reduced. Hence it was concltltidas the time

and concentration was increased and the percergxhaistion kept on increasing.
CONCLUSIONS

Commercially available cotton khadi fabric was tegh with caustic soda solution at the 5%, 15%, 25%
concentration of caustic soda and varying in tifimih, 20min, 30min were applied. It can be conctuttem the results
that as the time and concentration was increadesl, percent dye exhaustion was also increased incélse of
mercerization under tension as compared to theated and slack mercerized samples. Though, ittmanoncluded that
vat dye gave very good percent dye exhaustion gedaffinity on Khadi as compared to the reactive diging under
tension mercerization treatment. Hence, the chawges noticed between both treatments i.e. meitioiz under tension
treatment obtained better results with the increpsn the time and concentrations and improved dtieer physical

properties like Tensile strength & drape abilitgdaeduce Shrinkage.
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