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Abstract— Application of natural fibers has attracted a great deal of attention among the composite research community in 
the past couple of decades. In this study the author has compared  the tensile strength of the untreated natural fibres, NaOH 
treatednatural fibres and  nano clay fused natural fibres.About 6 wt.% of nanoclays were infused into the banana fibers in 
nano clay infused experiment.from the case study we observed that the babanafibres fused with nano clays yield s superior 
tensile strength pver the the  untreated banana fibres, NaOH treatedbanana fibres. 
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I. INTRODUCTION 
 
Banana plant not only gives the delicious fruit but it 
also provides textile fiber, the banana fiber. It grows 
easily as it sets out young shoots and is most 
commonly found in hot tropical climates. All 
varieties of banana plants have fibers in abundance. 
These fibers are obtained after the fruit is harvested 
and fall in the group of best fibers.  
 
Characteristics of Banana Fiber 
Banana fiber is a natural bast fiber. It has its own 
physical and chemical characteristics and many other 
properties that make it a fine qualityfiber. 
 
 Appearance of banana fiber is similar to that 
of bamboo fiber and ramie fiber, but its fineness and 
spinnability is better than the two. 
 The chemical composition of banana fiber is 
cellulose, hemicellulose, and lignin. 
 It is highly strong fiber. 
 It has smaller elongation. 
 It has somewhat shiny appearance 
depending upon the extraction & spinning process. 
 It is light weight. 
 It has strong moisture absorption quality. It 
absorbs as well as releases moisture very fast. 
 It is bio- degradable and has no negative 
effect on environment and thus can be categorized as 
eco-friendly fiber. 
 Its average fineness is 2400Nm. 
 It can be spun through almost all the 
methods of spinning including ring spinning, open-
end spinning, bast fiber spinning, and semi-worsted 
spinning among others. 
 
Applications of Banana Fiber 
In the recent past, banana fiber had a very limited 
application and was primarily used for making items 
like ropes, mats, and some other composite materials. 
With the increasing environmental awareness and 
growing importance of eco-friendly fabrics, banana 
fiber has also been recognized for all its good 

qualities and now its application is increasing in other 
fields too such as apparel garments and home 
furnishings. However, in Japan, it is being used for 
making traditional dresses like kimono, and 
kamishimo since the Edo period (1600-1868). Due to 
its being lightweight and comfortable to wear, it is 
still preferred by people there as summer wear. 
Banana fiber is also used to make fine cushion 
covers, Necties, bags, table cloths, curtains etc. Rugs 
made from banana silk yarn fibers are also very 
popular world over.  
 
II. PREPARATION OF SPECIMEN 
 
The banana fibers were soaked and gently agitated in 
acetone medium for 30 min to remove unwanted 
phase and dried in oven at 80 0C for 2 h to get the 
untreated banana fibres for the test.  
 
40 grams of NaOH were added to 600 ml of water 
and stirred at 500 r/min using temperature controlled 
magnetic stirrer for 15 min at 80 0C. then 40 g of 
chopped banana fibers were added into the NaOH 
solution and left for stirring for another 4 hrs at 80 
0C.the banana fibres were then removed from the 
solution to remove excess of the sodium solution and 
then dried for 2 hrs to get the chemical treated banana 
fibres. 
In case of Nano fused banana fibres, Na+Cloisite was 
used as the nanoparticleinfusion in banana 
fiber.Diglycidyl ether ofbisphenol-A(DGEBA) based 
epoxy resin supplied  was used as the matrix polymer. 
cyclic aliphatic amine based epoxy hardener was used 
as the curing agent. 
 
Composite preparation by resin casting method  In 
this method, untreated and treated banana fibers were 
cut in various lengths from 30 to 50mm and  was 
reinforced in epoxy resin to form composites. 
 
The resin casting method consists of two steps, 
1.mixing of resin and fiber 
2. Casting of resin–fiber mixture in mold cavity. 
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1. Mixing of resin and fiber 
In this step100 ml of epoxy resin was taken in a 
beaker and heated up to 800C for 15 min. Banana 
fiber was gently added into the epoxy resin and 
stirred at 500 r/min at 800C using magnetic stirrer for 
1 h. After this, the resin–fiber mixture is removed 
from the stirrer stand and kept aside for cooling to 
room temperature (RT) for 30 min. A 30 wt.% of 
hardener (equivalent to epoxy resin weight) was then 
added to the resin–fiber mixture and gently stirred. 
2. casting of resin–fiber mixture in mold cavity 
 In this step, the resin mixture was gently poured into 
the top opening end of Perspex mold sheets separated 
by 3mm rubber gaskets at other three sides. The sides 
and bottom part of the mold were clamped while the 
top side was unclamped and left for mold opening 
after resin casting. Wax was used as the mold release 
agent. The cured composite was removed from the 
mold after two days and tested after seven days of 
initial casting. 
 
III. EXPERIMENT 
 
The tensile property of the fiber and composites was 
studied using MTS-UTM machine as per ASTM 
D3039 operating at 1 mm/min with 1kN load cell. 1 
cm x1 cm x1 cm cubical block specimens were 
prepared with a 10 cm length banana fiber embedded 
at a 3mm depth.  A constant load of 1kN was applied 
until the fibers are pulled out from the matrix.  
 
IV. RESULTS AND DISCUSSIONS 

 

 
the tensile stress–strain curves of untreated and 
treated banana fibers.  

 
The nanoclay infusion and structural changes due to 
chemical treatment affect the tensile propertiesof 
fibers positively at the same time Percentage 
elongation decreases from untreated fibers 
toNaOH/Clay  treated fibers. 
 
CONCLUSION 
 
 About 6 wt.% of nanoclay were infused into 
the fibers with NaOH chemical treatment. The 
chemical 
treatment of fibers shows complete removal of 
surface lignin, wax, and other amorphous phase of 
fibers.  
 Among all the fibers. The significant 
increase in modulus and strength value of treated 
fiber occurred due to the removal of low strength 
phases such as lignin, wax, hemicellulose, and other 
amorphous phase in the fibers. 
 A maximum of  3 fold increase of tensile 
modulus and 53% increase of tensile strength were 
observed in nanoclay infused treated fibers over 
untreated fibers. 
 The tensile elongation property shows 
decreasing trend due to removal of amorphous or 
brittle nanoclay phase. 
 The hard phase of nanoclay possibly arrests 
the deformation of cellulosic molecules of fibers 
during elongation and induced higher modulus. 
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