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Abstract - Oil spills in the water bodies affects the entire 
food chain of ocean ecosystem. Aim of this project is to develop 
biodegradable needle punched nonwoven fabric by using 
natural fibre. Fibre webs are prepared using miniature 
carding machine and mechanically bonded using the needle 
punching machine. The tensile strength of nonwoven fabric 
samples was tested to ensure the usage in real time 
applications. Oil absorbency and retention were carried using 
HD Engine oil and Diesel. The suitable nonwoven fabric is 
identified by changing the ratio of jute, cotton and kapok 
content in the nonwoven fabric samples. The results show that 
nonwoven fabric is made with natural fibre like coarse and 
fine cotton, kapok, and jute has a good tendency to absorb oil 
in the water bodies. 
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1. INTRODUCTION  
In this present world, oil has gained an important 

place due to its various uses. It is a naturally formed 
material. The oil is formed by the decays of plants and 
animals that lived long time ago, under heat and pressure [1]. 
The petroleum and oil is not available in all parts and is has 
to be transported from the source place to different parts of 
the world through oceans and lands. [2] The mode of 
transport is through underground pipelines or through ships 
[3][4]. During the transportation, there will great amount of oil 
spills on the water body due to accidents. The oil contains 
hydrocarbons and other poisonous substances hence it has 
to be cleaned as soon as possible, before it effects the 
environment. Efficient methods must be implemented to 
clean the oil spill and it should be eco-friendly and cost 
efficient. Using a good sorbent fibre material for cleaning the 
oil spill is efficient method to solve this problem [5] [6].  

 
The materials may include natural fibre or 

manmade fibre, has a great potential for oil spill cleanup, 
which can absorb oil from the water surface [7]. The kapok 
fibre with NaClO2 treatment can absorb the highest point of 
oil. On the removal of kapok wax on the fibre surface doesn’t 
reduces the oil absorbency capacity [8] [9].The modified kapok 
fibre is covered by silica nanoparticles and surface becomes 
rough, the modified kapok fibre has the high oil sorption 
capacity and removal of oil in oil/water separation can be 
done [10].The material used has very high adsorption capacity 
and low cost and may successfully be used as an oil 

absorbance to clean the spills of oil product in water basin 

[11] [12]. The study proposed guidelines toward the 
development of a sustainable cleanup technology. The 
product in large scale by using the cotton as the precursor, 
twisted carbon fibre aero gel shows highly efficient sorption 
of organic liquor [13] [14].  

The use of the raw palm fruit bunch is 
environmentally friendly, sustainable, and economical. The 
residue of the oil-based sorbents of empty palm fruit bunch 
waste at the end of its life cycle can be used as high-energy 
fuel [15]. Nonwoven pads were prepared using cotton and 
polypropylene fibers and their oil sorption capacities were 
compared. The results indicate that for light crude oil, the oil 
sorption capacities of the needle punched cotton‐containing 
sorbents were slightly greater than those of sorbents made 
of 100% polypropylene fibre [16]. In our project work course 
and fine cotton fibre, kapok and jute are used in different 
composition and blended. 
 

1.1 MATERIALS AND METHODOLOGY 
 
In this project work kapok, jute, fine and coarse cotton fibre are 
used. Fine cotton was purchased from Andhra Pradesh at a rate of 
130 per kg. Course cotton was purchased at a rate of 90 per kg 
from Madhya Pradesh. Kapok at the rate of 400 per kg from Erode 
and the Jute was purchased from the west Bengal at the rate of 70 
per kg.  
 

Table 1: Blend proportion of samples 
 

 Sample 
number  

Fine 
Cotton 

Coarse 
Cotton 

Kapok Jute 

1 25 % 25 % 45 % 5 % 
2 25 % 25 % 40 % 10 % 
3 25 % 25 % 35 % 15 % 
4 25 % 25 % 30 % 20 % 
 
The fibre web is formed using miniature carding 

machine. The needle punched nonwovens are produced by 
mechanical orientation and interlocking the fibre carded 
web. This mechanical interlocking in achieved with 
thousands of barbed felting needles repeatedly passing in 
and out of the web. The needle penetrates into the web and 
makes the fibers to entangle with each other. Samples are 
punched on both sides by feeding again in upside down. 
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 At first, the measurements are taken according to the 
stencils. The measurement of the stencils is based on the ISO 
13934 – 1:2013 (En). Now the cotton net fabric in relaxed for 
12 hours and the fabric is spreaded on the table, into number 
of layers required. Spreading is done with minimum ply 
tension, so chance of shrinkage will be less after the sewing 
process is done. Now the stencils are placed on the spread 
fabric and markings are done with marker. Then the cutting 
process is done with the help of hand scissors. Now the 
cotton net is cut into individual panel according to the 
stencil’s measurement. The samples are stitched with three 
layers, they are top layers, middle layers and the bottom 
layer. The top layer and the bottom are cotton net and 
middle layer is needle punched nonwoven. The stitches are 
made with single needle lock stitch sewing machine. 
  

1.2 Testing Procedure Followed  
 
Step 1. 300 g of diesel or HD oil is taken in a glass container 
and 0.3 g of fibre sample for each test. 
Step 2. Container is kept on weighing scale.  
Step 3. Sample is immersed for 5 minutes. 
Step 4. After 5 minutes, samples are taken out and hang 
above container to collect dripping oil. 
Step 5. Weight is noted after every one min. 
 

2. RESULTS AND DISCUSSIONS 
 

Table 2: HD oil sorption – [Needle punched nonwoven 
fabric] 

 

 

 
Figure 1: HD oil absorption 

 
From the figure 1when the jute content is 5% then 

the absorption of oil for 0.21 g of samples is 4.43 g of oil is 

absorbed, then with jute content of 20% the absorption 
content is reduced in 4 g. From the above results increasing 
jute percentage reduces oil retention due oil absorption by 
jute fibre are low.  

 
Table 3: Diesel sorption – Needle punched nonwoven 

fabric 
 

Sample 
number 

Sample 
weight 
ing 

Oil sorption in g 

0 
min  

1 
min  

2 min  3 
min  

4 
min  

5 
min  

1 0.3 7.03 6.29 6.26 6.25 6.24 6.26 

2 0.3 6.34 5.68 5.84 5.77 5.77 5.77 

3 0.3 6.35 5.43 5.38 5.37 5.37 5.37 

4 0.3 6.26 5.31 4.85 4.83 4.83 4.83 
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 Figure 2: Diesel sorption – Needle punched nonwoven 
  

From the figure2 when the jute content is 5% then the 
absorption of oil for 0.3g of samples the 6.26g of oil is 
absorbed, then 0.3g of sample with jute content of 20% the 
absorption the content is 5.37g. So then the jute content is 
increased then the absorption level decreases. 

 
Table 4: Strength of cotton net fabric 

 
 
 
 
 
 
 
 
 
 

 

Sa
mp
le 
Nu
mb
er.  

Sampl
e 
weigh
t in g 

Oil sorption in g 

0 
min  

1 
min  

2 
min  

3 
min  

4 
min  

5 
min  

1 0.21 8.2 5.2 4.84 4.6 4.48 4.4 
2 0.21 9.4 5.8 5.26 4.8 4.59 4.43 

3 0.21 10.5 5.43 4.88 3.5 3.02 2.92 
4 0.21 11.2 4.95 4.71 4.47 4.38 4.3 

S. No Mean tensile 
strength [Kgf] 

Mean 
elongation 
 [mm] 

1 23 12.6 

2 28 17.6 

3 18 12 

4 24.7 16.4 

5 22.7 22.1 

Mean   23.28 16.14 
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 Figure 3: strength and elongation of cotton net fabric 

 
The cotton net is selected for top and bottom layers 

of sorbents and tensile strength and elongation are tested in 
the universal tensile strength tester.  

 
Table 5: Strength of stitched nonwoven in dry condition 

 
Sample 
number 

Mean tensile 
strength [kgf] 

Mean 
elongation 

[mm] 
1 34.9 19.5 

2 31.9 19.9 

3 31.1 23.6 

4 18.7 19.1 

 

 

 
Figure 4: strength and elongation of stitched nonwoven in 

dry condition 
 
The sorbent is tested in the dry condition for the elongation 
and tensile strength using universal automatic strength 
tester. The results from the figure 4 show it can be effectively 
used in real time applications.  

 
Table 6: strength of stitched nonwoven in diesel 

 
Sample 
number 

Mean tensile 
strength [kgf] 

Mean elongation 
[mm] 

1 34.1 20.8 
2 32.4 21.8 
3 30.1 17.2 
4 30.0 19.2 

 

 
 

 
Figure 5: strength and elongation of stitched nonwoven in 

diesel 
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The sorbent is tested after immersing in diesel for 2 min for 
the elongation and tensile strength using universal 
automatic strength tester. The results from the figure 5 
shows the there is no difference in tensile strength of dry 
and diesel immersed fabrics. 
 

Table 7: strength of stitched nonwoven in HD engine oil 

 

 

  

Figure 6: strength and elongation of stitched nonwoven in 

HD engine oil 

The sorbent is tested after immersing in diesel for 2 min for 
the elongation and tensile strength using universal 
automatic strength tester. The results from the figure 6 
shows the there is no difference in tensile strength of dry 
and diesel immersed fabrics.  

 

3. CONCLUSION 
 
In this work, sorbents are made from biodegradable fibre 
like cotton, kapok and jute fibre. Needle punched nonwoven 
fabrics are produced and sorbents are made by sandwiching 
cotton net fabric in top and bottom layers. The following 
conclusions were made from the research work; Sorbent is 

capable of retaining 40 to 60 g oil on its own weight of 
material. Increasing jute content in blend reduces oil 
retention capacity because of low sorption of oil by jute fibre. 
Needle punched fabric can’t used directly because of poor 
tensile strength after absorption of oil. Tensile strength of 
sandwiched sorbent is in the range of 20 to 40 kgf based on 
blend component. This strength is enough for real time 
applications.  
 

4. REFERENCES 
 

1) Reeta Ghosh; Nonwoven fabric and the difference 
between Bonded and Needle punched nonwoven 
fabrics; IOSR Journal of polymer and textile 
engineering; (Jan. 2014) Volume 1, Issue 2; Pages 
31-33 

2) K.Thangaduraia, G.Thilagavathi & Amitava 
Bhattacharyya; Characterization of needle-punched 
nonwoven fabrics for industrial air filter 
application; The journal of the textile institute; 
volume 105; pages 1319-1326; 12 Mar 2014. 

3)  Georg Heerten, Angus Jackson, Simon Restall, Fokke 
Saathoff; New Geotextile Developments with 
Mechanically-Bonded Nonwoven Sand Containers 
as Soft Coastal Structures; July 2000 

4) Amit Rawal A, Rajesh Anand jiwalaa; Comparative 
study between needle punched nonwoven 
geotextile structures made from flax and polyester 
fibres; Geo textiles and Geomembranes; 
volume25(1); pages 61-65; Feb 2007 

5) Jie Liu, Fumei Wang; Influence of Mercerization on 
Micro-structure and Properties of Kapok Blended 
Yarns with Different Blending Ratios; Journal of 
engineers fibres and fabrics ; volume 6(3); Sep 2011 

6) Roger M. Rowell; A new generation of composite 
materials from agro-based fiber; polymers and 
other advanced materials; pages 659-665; 1999 

7) T.E.Timell; Some Properties of Native Hemp, Jute, 
and Kapok celluloses; Textile research journal; 
volume 27(11); pages 854-859; 1957 

8) Jintao Wanga, Yian Zhenga, Aiqin Wang; Effect of 
kapok fiber treated with various solvents on oil 
absorbency; Industrial crop and products; volume 
40; pages 178-184; Nov 2012 

9) Ting Dong, Guangbiao Xua, Fumei Wang; Oil spill 
cleanup by structured natural sorbents made from 
cattailfibers; Industrial crop and products; volume 
76; pages 25-33; 15 Dec 2015 

10) Jintao Wang, Yian Zheng,aiqin wang; Super 
hydrophobic kapok fibre oil-absorbent: Preparation 
and high oil absorbency; Chemical engineering 
journal; volume 213; pages 1-7; 1 Dec 2012 

11) Aleksandar Dimitrov & Svetlana Genieva,petko 
petkov,Lyubomir vlaev; Using Pyrolyzed Rice Husk 
as an Adsorbent for Purification of Water Basins 
Polluted with Diesel Fuel ;Water,Air & Soil 
pollution; volume 213; pages 1-7; 16 July 2012 

Sample 
number  

Mean tensile 
strength 
[Kgf]  

elongation 
[mm] 

1 35.3 18.8 

2 34.9 32.3 

3 34.6 52.5 

4 25.1 17.7 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 07 Issue: 04 | Apr 2020                  www.irjet.net                                                                     p-ISSN: 2395-0072 

 

© 2020, IRJET       |       Impact Factor value: 7.34       |       ISO 9001:2008 Certified Journal       |     Page 2105 

12) Hengchang Bi , Xiao Xie , Kuibo Yin , Yilong Zhou , 
Shu Wan , Longbing He, Feng Xu, Florian Banhart, 
Litao Sun,and Rodney S. Ruoff ; Spongy Graphene as 
a Highly Efficient and Recyclable Sorbent for Oils 
and Organic Solvents; Advanced functional material; 
volume 22; 20 June 2012 

13) Abdul Aziz Al-Majed, Abdulrauf Rasheed Adebayo, 
M. Enamul Hossain; A sustainable approach to 
controlling oil spills; Journal of environment 
management; volume 113, pages 213-227; Oct 2012 

14) Hengchang Bi, Zongyou Yin, Xiehong Cao, Xiao Xie, 
Chaoliang Tan, Xiao Huang, Bo Chen, Fangtao Chen, 
Qingling Yang, Xinyang Bu, Xuehong Lu, Litao Sun, 
and Hua Zhang; Carbon Fiber Aerogel Made from 
Raw Cotton : A Novel, Efficient and Recyclable 
Sorbent for Oils and Organic Solvents; Advanced 
materials; volume 25(41); Nov 2013  

15) J.Idris, G.D.Eyu, A.M.Mansor, Z.Ahmad, and C.S. 
chukwuekezie; A Preliminary Study of 
Biodegradable Waste as Sorbent Material for Oil-
Spill Cleanup sorbents; The scientific world journal; 
11 February 2014  

16) Hyung-Min Choi; Needlepunched Cotton 
Nonwovens and Other Natural Fibers as Oil Cleanup 
Sorbents; Journal of environmental science & 
health; volume A 31(6); pages 1441-1457; 15 Dec 
2008. 

 
 


