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ABSTRACT

Natural fibore seems to be the most imminent altéraafor chemically treated synthetic fibres. Nafufibre based
products are now getting more preference acrosgythbe over synthetic fibre products which have lei® degradable
characteristics. Roselle, one of the most importamtticulture crop it could be utilize for extraoti of fibre. Fibres
extracted from Roselle and ramie degummed with 3% solution at 95C for 2 hours and Bleached with hydrogen
peroxide at 90°C for 60 minutes in a close vesarts analysed for their physico-chemical and meatsrproperties.
The physical dimensions of fibres such as lengmeter, and wall thickness were measured. Théléestsength of these
fibres varies from 30 g/tex to 40 g/tex and eloimyatvere maximum after bleaching process. The atgrkfibres have
more tensile strength than the treated one. Thenated compositions like cellulose (64.50) were hadter bleaching was
as, hemicelluloses content decreased. The SEM aitid fest were done for the mechanical analysishefftbres. By
comparing all the properties, it may be said ththe blending of the roselle-ramie can take placetifie production of

good quality textiles.
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INTRODUCTION

Roselle isHibiscus sabdariffa.., belongs to the Malvacea family and is foundiradantly in tropical areas. It can grow
annually and attain a height between 2 and 2.5 Imes@ plants are commonly used as an infusion ampdottuce bast
fibred. Roselle fibre is a type of bast fibre. The difflece between roselle fibres and other fibres liesheir
compositionj.e,, the ratio of cellulose; hemicellulose, lignin amdientation or the spiral angle of the cellulose
microfibril®. The roselle plant may have been brought to thst Wwem India by Muslims from Turkey. The plant was
initially known by the name “Sabdariffa,” a Turkistord, which confirmed the origin of roselle. Théestific name for
the bark roselle plant is fibrous and has a gootni@l of becoming an excellent source of fibremianufacturing
different valuable textiles as it is or after blemgwith other fiberd The cross-section roselle plant stem, the mosrou
part of the bark provides protection from extreramperature changes and excessive loss of moistuite tardening
thestem. The fibres are hidden under the bark infidephloem. The fibres keep the stem strong by atipg the

conductive cells of the phloem. Roselle is cul@égaprimarily for the bast fibre obtained from thenss. Recently, roselle
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fibres have attracted many researchers to expleneghtential as reinforcement materials due tdr thienilar properties to

other established natural fibres such ag'jute

Ramie, one of the oldest textile fibres of plangiorruled the textile world as king of naturalr@s. Its popularity
in the textile world is limited due to the diffidul in degumming and lack of knowledge of mechanigalcessing.
Increasing ecological consciousness has accelenatter@st in ramie originating from plants that aede, biodegradable
and recyclable. Ramie is highly adorned for itstreisstrength, excellent microbial resistance aatliable hygienic
properties. Some of the demerits are encrustingngumaterials and its cohesiveness. If the appatenterits can be

masked, an excellent diverse range of product eagngineered by exploiting the intrinsic propertésamie.

In the present study physical and chemical analysi®selle and ramie fibre was done with differehemical
agents and its effect on tensile strength, eloagand fineness properties of fibre was studiedy ¥&w studies have been
reported till now on the use of the roselle fibrelano study has been conducted on blending of tvesdibres. Hence,
this study is an effort towards to know the possibées of these two fibres. Bleaching of fibres alas carried out to
enhance the colour value of fibres. Physical arehibal properties of roselle and ramie fibres wadse tested after each

step of processing.
MATERIALS AND METHODS
Materials

Selection of Plant

The roselle plant utilized for the present studpW&73, CP 560 variety, collected from the farméigkl of Potya gaon,
Jorhat, Assam. . It is an annual or perennial hgndowing to 2-3m (6-8ft) tall. The ramie fibre vety R1412 were selected
for the study and collected from Ramie ResearctiddtaShorbhog, Assam. It is herbaceous perenm@adigg to 2-2.5m

tall.
Methods
Extraction of Roselle Fibre

The roselle fibres were extracted by using a wedtiing process. Table.1 shows the yield of rosfiliee in different
duration of days. In 26 day maximum yield were fou#.5%). The retted stem of roselle plant was wedsh running

water, and the fibres were removed manually. Niégxte were cleaned, and then dried in sun light.

Table 1: Retting Parameter of Roselle Fibre

(I\B/Ialt_h l?g ?Itllt()) Duration (Days) Temperature (°C) | Yield of Fibre (%) Observation
1:10 20 Room Temp. 1.8 Partial removal of gummy
substances, fibre were stiff
1:10 23 -do- 2.5 soft fibre, low yield
1:10 26 -do- 4.5 soft fibre, more yield
1:10 29 -do- 3 fibre disintegrate
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b). Water Retting Process C). Retted Fibre
Figure 1: Extraction of Roselle Fibre.

a). Roselle Plant

Degumming and Bleaching Process

For degumming process, 1:10 bath ratio was maiathihan extracted fibre treated with 3% solutioMNafCO; at 95°C
for 2 hours and rinsed with cold water, neutralinéth 2% acetic acid, rinse again until neutral ahtl dried at 50°C in a

vacuum oven.

Bleaching were done by using alkaline hydrogen xideowith material to liquor ratio 1:10 at 90°C, d9-11 for
60 minutes in a close vessels, washed properhaardtied.

/ A ._- ; 15.. 1
a). Degummed and Bleached Roselle Fibre b). Deguhand Bleached Ramie Fibre
Figure 2: Degummed and Bleached Roselle and Ramiébke.

Physical Dimensions of Fibres

The physical properties like length, diameter, whitkness and fibre fineness of the fibres weremieined by using a
Dokuval photomicroscope (JEOL, Japan). From thishow diameter and wall thickness of the fibre wamasured at a
time. Themoisture regain of raw, degummed, andchled fibres were measured by the oven dry methbddwimg

ASTM-D2654-76 under standard conditions of 65%tredahumidity at 27°C.The wicking height of the fbwas tested

by calculating the time taken to absorb the water.
Analysis of Chemical Composition of Fibres

The chemical analysis were done with TAPPI standaedhods (TAPPI11980)The ash, hemicellulose and cellulose
(TAPPI Standard methods T429), lignin content (PX2moisture content (T-412) were determined by miethod

suggested by Goswami and Saikia
Microscopic Evaluation

Microscopic view of retted, degummed and bleaclselte fibre examined under microscope and phopdgravere taken

with the help of Karl Zeiss optical microscope.
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a). Retted Roselle Fibre b). Degummed Roselle Fibre c). Bleached Roselle Fibre

Figure 3: Longitudinal View of Roselle Fibre.
Physical Properties

The tensile strength and elongation were measwetietometer by taking a bundle of fibres of 25omg and measure of
tenacity at % gauge lengths (Bodttand the average values of 10 observations wererded. For density ASTM

standard method was used.
Mechanical Analysis of Fibre
Scanning Electron Microscopy (SEM) Analysis

All the samples were tested and SEM images werairsd to analyse the morphological structure. Tpecisnen
containing the fibres were arranged on a pin stubthen positioned on a holder that can be inséntedthe SEM. High
acceleration voltage (18/) and 100uA beam current were used to obtain high-resolutizeging. The longitudinal views

of fibres were analysed.
Fourier-Transform Infrared Spectroscopy (FTIR) Analysis

The macromolecular behaviour was examined usinggrALPHA FTIR spectrometer equipped with an attgrd total
reflection (ATR) attachment. The fibre samples wanalysed following ASTM E168-06 and they were pthdirectly

under the crystal and ATR attachment. The tranamitt spectra were recorded at wave numbers froro59000cr.
RESULTS AND DISCUSSION

Physical, chemical and mechanical properties @éfftom roselle and ramie of untreated, scoureddeaiched fibre were

shown in Table 2 and Table 3 and table 4 respdgtive
Physical Dimensions of Fibres

Length, diameter, wall thickness, fibre finenesigking height and moisture regain were examined@edented in Table
2. The staple length of retted fibre was found g¢ohighest in roselle and ramie fibres, which caihtsudevelop quality
yarn since fibre length mainly influences spinabilind yarn quality. The similar work related te tfibre length was

reported by Kalitaet al.

In regarding to the diameter and wall thickness decreased after bleaching (11.90um, 8.00um) (2.00) in
roselle and ramie respectively due to the remofvguonmy substances. Fibre diameter plays a vitalirodetermining the
quality of yarn and fabrics. Maximum fineness foundretted roselle and ramie fibre (3.90g/tex anB0g/tex) and
minimum in bleached fibre. After bleaching, thesean improvement in fibre fineness due to the rexho¥ lignin and
gummy substance from the fibre. The maximum wickivegght and moisture regain recorded in bleacheselle® and

ramie fibres it may be due to the removal of peatmd waxes from the fibre surface. The moisturairegand wicking
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height of the fibre got improved in each stageharoical processing. Good wicking height and moéstegain is required
for further wet processing like dyeing and finighimpart from that, fibres with good wicking heigind moisture regain

will provide better wear comfort.

Table 2: Physical Dimensions of Roselle Fibre

Retted Fibre Degummed Fibre Bleached Fibre
Properties Roselle Ramie Roselle Ramie Roselle Ramie
fibre Fibre Fibre Fibre Fibre Fibre
Length(mm) 122 120 120 118 119 117
Diameterfim) 14.10 10.00 12.60 9.50 11.90 8.00
wall thickness(m) 3.50 2.50 2.60 2.25 2.10 2.00
Fibre fineness (g/tex) 3.90 3.50 3.40 3.00 2.35 202.
Wicking height (cm) 13.00 13.00 15.00 14.0( 17.00 6.00
Moisture regain (%) 8.40 8.50 8.80 8.80 9.10 9.00

Chemical Composition of Fibres

The fibres obtained after retting, degumming, alehdhing were evaluated for their chemical compmsitand data are
presented in Table 3. The maximum cellulose (89.2%¢ (64.50%) was recorded in bleached roselleramie fibres.
The table showed a decreasing trend in case ofdedinibse content of fibre. The hemicelluloses eontof processed
fibre was reduced due to the different chemicalttrents. The results have shown in conformity whth work of Razali
et al'? The percent of cellulose is different in procesere may be due to the use of chemicals duriegudhming and
bleaching process, which may remove lignin perfremh the fibre. Lignin, ash and wax content wererfd to be reduced
after chemical processing. The moisture contenbath the fibres increased due to the removal of wad gummy
substances. The increase in moisture content ofithe can ultimately increase the wear comfortited apparel. Both
degummed and bleached fibres have shown compétiti®d moisture content, which is higher than @ottBleaching
increased the brightness of the fibre due to theokal of natural colouring matter and partial oxidia of chromophoric

groups present in lignin.

Table 3: Chemical Composition of Roselle and Ramigibre

Constituents Rgtted Fibre_ : Degymmed Fil:_>re : Ble_ached Fibr'e :
Roselle Fibre | Ramie Fibre | Roselle Fibre | Ramie Fibre | Roselle Fibre | Ramie Fibre
Cellulose (%) 56.25 80.10 58.63 86.10 64.50 89.2
Hemicellulose (%) 11.50 8.80 9.70 3.00 8.15 2.50
Ash (%) 2.08 1.38 1.03 0.52 1.25 0.45
Lignin (%) 7.25 9.45 3.00 - 1.00 -
Wax (%) 0.50 0.70 0.30 0.50 0.20 0.3
Moisture (%) 7.40 6.87 8.21 7.30 8.76 8.68

Physical Properties of Roselle and Ramie Fibres

The physical properties of raw, degummed and bkcbselle and ramie fibres were analysed in TéblEhe maximum

tensile strength was observed in retted rosellerande fibres. Tensile strength deteriorated irhkibe fibres from retted
to bleached fibres; it may be due to the loss afibellulose content and lignin. In addition to thiise strength loss may
also be contributed by the attack of alkaline hgéroperoxide in the cellulose portion. Lignin amdirticellulose formed a
continuous network of the fibre and directly infhee the physical and mechanical properties of §ifie®n the other hand
bleached roselle and ramie showed highest elongalioe elongation of the fibre affected the coméortl appearance of

the fabric. The maximum density found in caseatfed roselle fibre in compare to the ramie filirehows the roselle
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fibres are courser than ramie fibres. The incréaskensity may be due to the removal of hemice#laland lignin during
bleaching. The brightness was maximum in both tleadhed fibres. Due to bleaching, the brightneskexnof the

degummed roselle and ramie fibres were increased.

Table 4: Tensile Strength, Elongation and DensityfdRoselle and Ramie Fibres

Retted Fibre Degummed Fibre Bleached Fibre
Popsries Roselle Fibre | Ramie Fibre | Roselle Fibre | Ramie Fibre | Roselle Fibre F;ﬁ;? ;e
é‘j{‘es)i')e strength 30.00 40.00 25.00 35.00 23.00 30.00
Elongation (%) 1.59 1.60 1.65 1.70 1.95 2.00
Density (g/cc) 1.49 1.50 1.43 1.40 1.35 1.20
(BJE)ht”ess index 20.00 20.00 28.00 30.00 41.00 45.00

Mechanical Analysis of Fibre
SEM Analysis of Roselle Fibre

The surface appearance of raw, degummed, and leleditives was studied using FE SEM images as sliowigure 4.
The gum content of the raw fibres is clearly vigibl the SEM image. The surface is found to haweks and holes; this
indicates the presence of gummy matter on fibréasar The alkaline degumming almost removed thergymatter Fig.
4(b) and bleaching process removed whole of the fjam the fibre surface Fig. 4(c). Degumming anedlghing resulted

in individualization of fibre entity and smoothegiof surface by removing the gum from the fibre.

J2exss|

c). Bleached Fibre
Figure 4: SEM Images of Roselle Fibre.

FTIR Analysis Fibres

The FTIR spectrum of raw, degummed and bleacheglleoand ramie fibres is shown in Fig.5. The shaepk indicates
C=C aromatic symmetrical stretching of lignin imreoselle and ramie fibres. The reduction in thensity of these peaks
indicates the removal of lignin during degummindyeTcarbonyl stretching vibrations of ester and @ayb groups in
hemicelluloses are attributed to the small banb74% and 1742 cm-1 Bast al'*. The peak of both the spectrum shows
deformation of lignin in raw fibre. The absencetlois peak in degummed fibre indicates the remo¥aigain®. In the
figure is it shown that, the intensity of the paakhigher in the degummed fibre than raw fibreindicates that, the
cellulose content of the fibre got increased dutieaching due to the removal of no cellulosic congnts like lignin,

hemicelluloses and pectin’s.
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Figure 5: FTIR Analysis.
CONCLUSIONS

Roselle fibres are comparable with other estabdighest fibres in terms of their physical, chemitahsile, and thermal
properties. Fibre extracted froth sabdariffaby water retting followed by alkaline degumminde&ching was performed
to enhance the aesthetic value of the fibre. Chaintieatments enhanced the fibre fineness, densiygtallinity, and
water absorbency of the roselle and ramie fibrea ildmoval of hemicellulose as well as lignin frdm taw fibre during
degumming and bleaching was confirmed by chemioahponent analysis, FTIR, and SEM analysis. The vamof
gummy substance from the fibre surface by chentireagtments was confirmed by SEM analysis. By compgaall the
properties, it may be said that, the blending efribselle-ramie can take place for the productfogood quality textiles.
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