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1. Introduction – Nanofibrous mats can be used for removal of Copper (II) ions in aqueous solutions

and other toxic heavy metal such as Cr, Hg, Cd, Pb, and As, that exist in ecological water resources and

which can deteriorate water quality [1]. Adsorption is one of the few

alternatives available to remove low level Cu (II) and widely accepted in

environmental applications throughout the world [2-3]. Activated carbon

adsorbents are widely used due to their great adsorption capacity resulting

from their large surface area. However, they suffer from costly regeneration

and high attrition rate. Moreover, they are generally nonselective towards

contaminants, making it difficult to selectively recover

certain organic chemicals for reuse [4]. Therefore, the aim of this work is  the fabrication of a

chitosane/cellulose membrane from forest and fishing Image 1.  Scanning electron micrograph of residues for the

adsorption of Cu (II) in aqueous solutions.  the electrospun mat at 2500x.

2. Experimental - This material is made as a nonwoven porous mat using an electrospinning

technique. At the end of the electrospinning process, the nanofibrous membrane was dried in an oven at 75

°C for 24 hours. In order to stabilize the nanofibers and maintain its morphology in aqueous solution, the

membrane was treated with a Na2CO3 solution for 3 hours. Batch adsorption tests were performed to study

copper adsorption by stirring 25 mg of the membrane into 50 mL of the copper solution at 200 rpm. After

sorption, desorption experiments were carried out by pouring EDTA-NaOH solution onto the membrane.

3. Results and Discussion - Image 1 shows that homogeneous and Table 1. Five cycles of copper ions

continuous nanofibers were obtained with an average diameter of 151 ± 36 adsorption-desorption.

nm. Kinetic data indicate that only 180 min of adsorption time is sufficient to 

reach the equilibrium and most of the adsorption happens in the initial contact 

period of 30 min. The sorbent maximum adsorption capacity for Cu (II) is 110.2 

mg/g using 25 mg of nanofibers and a solution of 50 ppm initial copper 

concentration at 60°C. Complete desorption without loss of weight can be 

achieved with the use of EDTA 0.001M under alkaline conditions as the 

desorption solution with only one hour of batch contact. Moreover, regeneration 

results (Table 1) shows that the membrane can be reused for at least 5 cycles with 

a slightly adsorption performance decrease.  

4. Conclusions – The non-woven mat is made from chitosan and cellulose being the two most

abundant natural polymers in the world, making the material more economic and biodegradable compared

with current filters. This material appears to be a promising option for removal of heavy metals from

industrial wastewater as it has a high specific surface area which combined with the properties of the

cellulose, has provided high adsorption capacity and mechanical strength.

5. References

[1] R. Madhu and K. Singh, Interdisciplinary Environmental Review, 18(2), (2017) p. 125 [2]

E. Dragan, D. Apopei and A. Cocarta, Applied materials and interfaces, 6, (2014) p. 16577 [3]

G. Dotto, et al, Chemical Engineering Journal, 214 (2013).

[4] S. Holmes and O. Hernandez, Journal of Materials Chemistry, 18, (2007) p. 275

Number of 

cycles 

Adsorption 

capacity 

1  110.20 

2  108.34 

3  105.23 

4  102.48 

5  100.88 
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