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Abstract

In the recent years, developing new yarn is the fundamental phenomenon for technical textiles. Different yarns are required now days for both
technical as well as for aesthetic properties. Kenaf has good antimicrobial, fire resistance and absorbency that can be utilized in various textiles needed
for society. The Kenaf cotton blended yarn of 50%-50% was produced through rotor spinning and was spun into 10Ne count. The quality was evaluated
for yarn strength, yarn elongation, evenness and hairiness. The quality parameters of kenaf-cotton blended yarn were compared to 100% cotton yarn.
The results reveal that the kenaf-cotton blended yarn were in comparable quality with 100% cotton and can be made into fabrics of different weave
structures and can be utilized for various potential applications like home textiles and medical textiles focusing towards a sustainable environment.
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Introduction

Substantial amount of textiles is now used in homes to make life
more comfortable. Textiles are also widely used in many industrial
and technical textiles. Fabrics in earlier days were derived from
fibers of animals and natural plant sources. In addition, social,
psychological, physiological, physical economic parameters play a
vital role in the selection of textile products, wearing and purchase
decision.

Kenaf is a cellulosic fiber also known as Hibiscus Cannabinus
L, which is grown in 12 states in India [1]. It grows in all soils at all
climatic conditions with minimal amount of water for its growth
[2]. The fibers are around 1m to 1.5m in length. It has got good
absorbency, fire resistance and antimicrobial properties that can be
utilized in textiles for various applications [3]. It is not affected by
humidity and has excellent sound insulation and thermal insulation
properties [4]. Single yarn fabric posses only the properties of one
fiber but blended yarn posses the properties of both the fibers and
hence they have unique characteristics Salam et al. [5], currently
various researches are taking place on yarns and fabrics made
from kenaf fiber. Some of them include researches on carding of the
bast fibers Tao et al. [6], retting conditions for separating the bast
fibers Lee et al. [7], Lee et al. [8], Morrision et al. [9], Parikh et al.
[10] Wang et al. [11], physical/chemical properties of kenaf fibers
[8,9,12],blending kenaf fibers with cotton Ramaswamy et al. [13],
Ramaswamy et al. [14] and rayon Lee et al. [15]and researches on
nonwovens with kenaf fiber Parikh et al. [16]. These researches not
only focuses towards sustainable development but also adds value
to the crop.

This research mainly focuses towards the development of kenaf
cotton blended yarn and evaluation of the quality parameters of the
yarn that can be fabricated and used in various fields of textiles.

Material and Methods

Selection of fibers

Figure 2: Cotton fibers.

Kenaf fibers and cotton fibers were purchased from Bharatiya
natural fibers, Coimbatore (Figure 1 & 2).
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Properties and cross sectional view of kenaf fiber

Table 1: Kenaf and cotton fiber properties.

Properties GOG Cotton
Density (gm/cm?) 1.45 1.5-1.6
Diameter(um) 40-90 16-21
Elongation (%) 1.6 7-8
Tensile strength(MPa) 930 400
Modulus(GPa) 53 5.5-12.6

Figure 3: Cross sectional view of kenaf fibers Moreau et
al. [19].

Through visual inspection, Kenaf fibers are generally coarser
than the cotton fibers Napisah et al. [17] & bio resin based natural
fibre [18]. The properties of both the kenaf and cotton are discussed
in Table 1 & Figure 3 [19].

Softening of kenaf fiber

The fiber bundles were taken and were soaked in a vessel
containing water. The vessel containing the Kenaf fibers were
allowed to boil for 3 hours. After 3 hours the fibers were taken out
and were allowed to dry.

Blending of kenaf and cotton

The softened fibers were cut in the length of 1 inch. The cut
fibers were blended with cotton of length 30mm in the ratio 50%-
50% blend ratio.

Carding

Figure 4: Miniature carding machine.

It is a mechanical process that cleans and mixes fibers to
produce webs or sliver suitable for subsequent processing. The

fibers are passed through various rollers of different surfaces. It
breaks the clumps formed in the fibers and then parallelizes the
fiber. The kenaf fiber and the cotton fiber in the 50%:50% ratio was
blended and was carded in a miniature carding machine and kenaf
cotton webs were formed at first stage. The kenaf cotton webs
produced were again carded to form the carded sliver (Figure 4).

Open end spinning

Figure 6: Kenaf cotton blended yarn.

The carded slivers were spun in an open end spinning with
rotor speed being 3000Rpm, open roller speed being 1100 Rpm
and twist being and twist direction being z direction. The yarns
were produced in 10s count (Figure 5 & 6).

Determination of mechanical properties of kenaf cotton
blended yarn
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Figure 7: Mechanical properties of kenaf cotton blended
yarn.
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Yarn strength was tested in a Universal Single column Instron
tensile testing machine Model-3345. The values of Extension at
maximum load (mm), Tenacity at maximum load (cN/tex) were
determined and were compared to 100% cotton yarns [20], (Figure
7).

Yarn evenness

Table 2: Evenness value of kenaf cotton blended yarn.

. 50:50 Kenaf cotton 100% Cotton
Particulars
yarn yarn
Uster CV% 28.01 13-14.5
Thin places(-50%)/km 1186 1-15
Thick places(+50%)/km 876 30-80
Neps (+200%)/km 1468 8-50

Yarn evenness test was taken as per ASTM D 1425/D
1425M:2014 to find the U%, Imperfections (For OE) at R.H. 65%+/-
2%, Temp.21 Degree C+/-1 Degree C, Nom. twist 0 T/m, v=400m/
min, t= 0.25min and were compared to 100% cotton yarn [20]
(Table 2).

Results and Discussion

Kenaf cotton yarns were produced and were compared to the
yarns produced from 100% cotton yarn [19]. The yarns produced
had nominal strength. Due to the nominal strength of the yarn,
elongation of the yarn was good. The U% of the yarn was 23%
which is suitable to be spun into fabrics of various weave structures.
Generally, the rotor spun yarns have less hairs than the ring spun
yarns Zhang et al. [21].

Conclusion

Thus kenaf cotton blended yarns were successfully produced.
Blended yarns are usually coarser than the single yarns. Softening
with enzymes can also be implemented to improve the quality of
this kenaf cotton yarn for textile applications. The yarns produced
were not superior to 100% cotton yarns yet these yarns have
various other attributes like color, luster, texture, appearance etc...
Kenaf has various other natural properties like absorbency, fire
resistant, sound insulation, Thermal insulation that will create a
great impact on industrial textiles. The fabrics produced from these
yarns can be used for bags, mats, home textiles, outer wear etc...
Making use of kenaf fibers for various potential applications may
also expand the cultivation of kenaf fibers.
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