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1.Introduction - The absence of sustainable methods for the removal of persistent organic pollutants 

(POPs) from the environment is a serious concern [1]. Recently, nanomaterials are gaining ground in 

remediation sector , so the need arises to develop ever new ones with respect to sustainability [2]. 

Materials that have natural substances as precursors or reuse waste are ideal candidates. The 

nanostructured cellulose sponges perfectly match all these needs. [3] 

2.Experimental - The present study optimized the development of a protocol for synthesis and 

purification of nanostructured cellulose sponges. For the scope, Soxhlet extractor and freeze-drying were 

compared as technique to obtain the final materials. Briefly, the part concerning the synthesis of the 

material consists of 3 steps: cellulose oxidation with 2,2,6,6-tetramethylpiperidinyloxyl (TEMPO), 

acidification and branching with branched polyethyleneimine (bPEI). After that the solution obtained is 

freeze overnight. Moreover, the ways that were tested to remove the water in the material structure are: 

the use of a soxhlet extractor with the most appropriate solvent, in the first case for 2,5 hours and in the 

second case for 5 hours; the last method is freeze-drying for 48 hours.  

3.Results and Discussion - The Image 1 shows the FTIR spectra of microcrystalline cellulose powder 

(black), cellulose nanofibers (CNFs) obtained from 2,2,6,6-tetramethylpiperidinyloxyl (TEMPO)-

mediated oxidation (TOCNF) (red) and branched polyethyleneimine cellulose nanofiber (bPEI-TOCNF) 

(blue). TOCNF spectrum clearly exhibits a peak at 1730 cm-1 associated with the C=O stretch of the 

carboxylic acid moieties. In the bPEI-TOCNF spectrum, the C=O peak is shifted to 1670 cm-1 due to the 

formation of amide moieties. Furthermore, the broad O-H stretching band in the wavenumber range 

between 3000 cm-1 and 3700 cm-1overlaps the N-H stretching peak. Furthermore, materials were observed 

by SEM following the three different methods used in order to identify the morphological characteristics 

of each.  

 
 Image 1. FTIR spectra of microcrystalline cellulose powder (black), TOCNF (red) and bPEI-TOCNF  (blue) 

4.Conclusions - The results of study suggest that the final materials all have the same chemical structure 

and somewhat similar morphology. However, from the perspective of a sustainable approach, the water 

extraction with the soxhlet is the technique with the least impact. The results will significantly contribute 

to paving the way towards the use of Cellulose Nanostructured Sponges for the remediation of 

contaminated sites. 
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