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Abstract

Cellulose is the most abundant renewable polymer. It offers a green alternative source
to develop sustainable chemicals that could replace the present synthetic additives,
largely used in froth flotation. In the present study, we introduce a new environmentally
friendly approach to produce potential froth flotation chemicals.

According to TEM images (Figure 2) cellulose nanofibers existed as long and elongated
filaments and cellulose nanocrystals as stiff rods. The width of individual CNF typically
varied from 3 to 8 nm, while their length ranged from 100 nm to several micrometers.
The width of individual CNC varied from 6-14 nm, while their length ranged from 50-
360 nm.

Figure 2. TEM images of a) CNF, b) Si-CNF, c) CNC and d) Si-CNC.

Figure 1. From tree to nanocellulose: mechanical, chemical, or enzymatic methods can be
used to fabricate celluloses nanomaterials.

Conclusions
▪ The silylation reaction in aqueous condition proved to be an environmentally friendly

approach for the functionalization of green nanoparticles (CNFs and CNCs) with thiol
moieties.

▪ Grade and recovery of floated pyrite improved after sonicating, using sodium
isobutyl xanthate (SIBX, industrial collector).

▪ The silylated cellulose nanofibers (Si-CNF [0.5]), has been tested as collector in the
pyrite flotation; the same parameters used with SIBX were studied.

▪ The low pH of mixture was found to result in flocculation of the mineral.
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The hydrophobicity of both CNFs and CNCs increased following the introduction of the
new thiol functional moieties (Table 1).

Table 1. Contact angle measurements and XPS analyses

❖ Synthesis of cellulose nanocrystals (CNC) using deep eutectic solvent (DES).
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❖ Fabrication of cellulose nanofibers (CNF) and cellulose nanocrystals (CNC) with a
thiol-functional moieties (3-mercaptopropyl-trimethoxysilane) through an
aqueous silylation.

Results

Pyrite froth flotation: grade and recovery  

Next step

Further tests using the green nanoparticles (Si-CNF [0.5]) are required. The following
approach will be perform pyrite flotation at higher pH, changing the amount of the
nanocellulose collector.
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