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Abstract: Coconut husk or coir is mesocarp part of the coconut fruit which is considered as 

agriculture waste. This fibre is dumped but rich in nutrients like cellulose, hemicellulose and 

lignin. So, this study represents a effective utilization of coconut husk fibre for sorption of Cu(II) 

metal ions. In this study nanoparticles of coconut husk-SnO2 was prepared by functionalization 

of coconut husk with oxidising agents and then nanoparticles were prepared by redox initiation 

system, which was characterized by FTIR, FESEM, TEM. The sorption capacitywere evaluated 

by AAS and parameters such as the effect of pHwere optimized. The maximum percent removal 

obtained is 85.81% for Cu(II) at pH 7.2. In the endCH-SnO2is found to be an effective adsorbent 

for the sorption of Cu(II) metal ions.  
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INTRODUCTION  

Coconut (Cocos nucifera L.) is extensively grown palm tree in India (FAO Statistics). The 

outermost part of fruit is covered with ductile, fiber, spongy husk which is called as coconut husk 

or coir, that is mesocarp part of the fruit (Bello et al, 2015; Omer et al, 2020). Coconut husk or 

coir is mesocarp part of the coconut fruit which is considered as agriculture waste. This husk are 

enriched with nutrients like cellulose (40–45%), lignin (30–40%), and hemicelluloses (24%) and 

shows absorption behaviour in regards of metal ions and plays a dominant role in the removal of 

different ionic dyes such as methylene blue. Apart from that, these fibers are used as 

reinforcement compound in composites and building materials (Danso, H. 2017; Omer et al, 

2019a). 

 As the adsorption capacity of coconut fiber is not greater than modified adsorbents or 

modified ion exchange resins hence that can be enhanced by modification in chemical 

constituents, which activate the functional group present at the surface of adsorbent and leads to 

immediate availability for the bonding with metal ions (Bello et al, 2019; Sreedhar and 

Anirudhan, 2000; Omer et al, 2019b; Singh et al, 2018). 

 In this study nanoparticles of coconut husk-SnO2 was prepared by functionalization of 

coconut husk with oxidising agents and then nanoparticles were prepared by redox initiation 
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system and then tts sorption capacity was evaluated in terms of optimised variables such as pH 

and contact time.  

 

 

 
Fig. 1: Images of coconut husk 

 

MATERIAL AND METHOD 

CH has been collected from a local coconut shop and outside of the Hindu temples which 

were dumped as waste. SnCl2 (Sigma-Aldrich 98%), Ethylene Glycol (Sigma-Aldrich 99.8%), 

Thiourea di oxide (Sigma-Aldrich 99%), Citric acid and all other chemicals were used of 

analytical grade. 

 

Activation of Coconut Husk  

CH was collected, cleaned and dried in 100
°
C in an electrical oven to remove its 

moisture. CH was grounded, sieved and sifted through 80 and 100 mesh. 15 g/L CH was taken 

and functionalized with 150 ml of NaOH (18% w/v) by heat treatment at water bath with 

continuous stirring at 55-65 
°
C for 90 mins (Monserate et al. 2016) then it is treated with5% 

NaOCl solution for 12 hours to extract lignin and cellulosic content of husk. The resulting 

residue thoroughly washed with DI water several times then dried in an oven at 80
°
C for 3 hours 

and stored in a dry place.  

 

Preparation of CH-SnO2 Nanoparticles 

CH-SnO2nanoparticles were prepared by adding extra pure SnCl2.2H2O to a solution of 

Ethylene Glycol/Citric acid in of ratio 4:1with continuous stirring until a transparent solution is 

obtained(Ferreira et al., 2015)and mixed with 0.5 g of the above obtained functionalized CH and 

mix it well for 15 mins in order to obtain a brown-coloured homogenous suspension with 

continuous heating at 60°C for 1 hour which is followed with subsequent heat treatment at 250
°
C 

for 4 hrs. The residual mixture got thick and dense and the quantity of mixture was reduced to   

spherical shaped coconut husk-SnO2 particles which was separated, washed and subjected for its 

evaluation for sorption of Cu(II) metal ions.  
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RESULTS AND DISCUSSION 

SEM analysis 

 
Fig. 2: SEM image of CH-SnO2 Nanoparticles 

 

 Fig.2 SEM images showed uniformly dispersed spherical shaped particles while wrinkled 

structures indicates about its structural modification and binding with metal oxide.  which 

increases its surface area and adsorptive activity towards heavy metals. 

 

FT-IR analysis 

 
 

Fig. 3: FTIR spectrum of CH-SnO2 Nanoparticles 

  

Fig. 3 of FT-IR spectra represents the interaction between Coconut husk and SnO2. The  

major characteristic peaks at 3306 cm
-1

, attributed to the O-H groups in CH. A new peak appear 

620.71 and1023.43 cm
-1 

for the Sn–O– Sn symmetric and asymmetric vibration.  

 

TEM analysis 
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 TEM analysis is required in order to gain more detailed information about the 

morphology of synthesised material. The TEM images showed that the average mean size of 

particles was in the range between 300 to 100 nm and the particles of the hydrogel were 

spherical in shape as confirmed by the images fig 4.  

 
 

Fig. 4: TEM images of CH-SnO2 Nanoparticles 

 

Effect of pH 

The adsorption efficiency of nanoparticles in the 3-8 pH range is depicted in Fig. 5, which 

indicates the percent removal of metal ions increases with an increase in pH and maximum 

adsorption occurs at pH 7.2 with 85.81 for Cu (II).  

 

 
 

CONCLUSION 

This study represents the synthesis of Coconut husk-SnO2 nanoparticles by modification 

of nano Coconut husk-SnO2 particles for the sorption of Cu(II) metal ions, which was 

characterized by FTIR, FESEM, TEM. The sorption capacitywere evaluated by AAS and 

parameters such as the effect of pHwere optimized. The maximum percent removal obtained is 
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85.81% for Cu(II) at pH 7.2. In the endCH-SnO2is found to be an effective adsorbent for the 

sorption of Cu(II) metal ions.  
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