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Abstract 

The presence of copper ions in wastewaters is a very serious 

problem extended in the electrical, leather, fungicidal or paper 

industries. Recent research is focused on the development of 

chitosan (Ch) membranes for wastewater purification processes 

since this biopolymer contains a large number of free amino  

groups which are highly reactive for the chelation reaction of 

metal cat ions. Traditionally, glutaraldehyde has been used as a 

cross-linker of Ch to improve the chemical and mechanical 

resistance of the membranes, but its main drawback lies with the 

toxicity, so other alternatives are being investigated. In this 

context, nanocellu lose materials have also gained attention in  this 

area due to their mechanical performance and high specific 

surface area. Bacterial cellu lose (BC), a b iopolymer 

biosynthesized by some bacteria, offers new possibilities in this 

field due to its highly crystalline 3D network-like structural 

conformat ion with excellent mechanical properties in wet state. 

In this work, environmentally friendly membranes by in situ and 

ex situ routes based on BC as a template for the Ch as functional 

entity for the elimination of copper in wastewaters have been 

developed. BC/Ch composites were prepared ex situ by 

immersing the previously biosynthesized BC wet membranes in 

0.6 and 1% (v/v) Ch prepared in 0.5% acetic acid solution under 

shaking conditions. BC/Ch composites were prepared in situ by 

the supplement of chitosan (addition of 0.50 and 0.75% (w/v) Ch) 

into the culture medium used for the BC biosynthesis. The 

influence of the preparation route on the interactions between 

components, mechanical properties, morphology, and pore 

structure was evaluated. Two routes led to bionanocomposites 

with different aspect and physico-chemical properties. The 

morphological characterization  suggested a better incorporation 

of Ch into BC matrix through the in situ route. Finally, the cooper 

removal capacity o f these membranes was analyzed  and the 

reusability of the membranes was assessed. Recent Publicat ions: 
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The presence of copper ions in wastewaters is a very serious 

problem extended in the electrical, leather, fungicidal or paper 

industries. Recent research is focused on the development of 

chitosan (Ch) membranes for wastewater purification processes 

since this biopolymer contains a large number of free amino  

groups which are highly reactive for the chelation reaction of 

metal cat ions. Traditionally, glutaraldehyde has been used as a 

cross-linker of Ch to improve the chemical and mechanical 

resistance of the membranes, but its main drawback lies with the 

toxicity, so other alternatives are being investigated. In this 

context, nanocellu lose materials have also gained attention in  this 

area due to their mechanical performance and high specific 

surface area. Bacterial cellu lose (BC), a b iopolymer 

biosynthesized by some bacteria, offers new possibilit ies in this 

field due to its highly crystalline 3D network-like structural 

conformat ion with excellent mechanical properties in wet state. 

The influence of the preparation route on the interactions between 

components, mechanical properties, morphology, and pore 

structure was evaluated .With the rapid development of 

industries, the scarcity of water resources, population growth, 

pollution of the surface and the groundwater, the toxic 

wastewater and the diseases that result in the need for increased 

wastewater. The removal of toxic heavy metal ions from 

wastewater, especially  in industrial and mining waste effluents, 

has been widely studied in recent years. Heavy metal wastewater 

is released direct ly or indirectly into the environment, especially  

in developing countries. Heavy metals are not biodegradable 

unlike organic contaminants. Also they tend to accumulate in  

liv ing organisms. Many heavy metal ions are known to be toxic 

or carcinogenic. Of part icular concern for toxic heavy metals are 

the industrial wastewater treatment, which includes zinc, copper, 

mercury, lead and chromium 
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biomass by-products and wastes for the production of new 

materials with high added value that can be used in various 

industrial sectors. Concretely she is working in the development 

and optimizat ion of biosynthetic pathways to produce 

biopolymers via bacteria (bacterial cellu lose and 

polyhydroxyalkanoates) using agricultural res idues as a source of 

nutrients and the processing of their bionanocomposites. 
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