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ABSTRACT

Jute has been used as a raw material to chemically modified cellulose microfibres. For this
purpose three chemical treatments were used: mercerization with NaOH, acetylating with
nitric acid and acetic acid and finally hydrolysis with sulphuric acid. The isolated microfibrils
were characterized by Fourier transform infrared spectroscopy (FTIR) and Technical Associa-
tion of the Pulp and Paper Industry standards have been applied before and after chemical
treatment to determine the composition of the cellulosic materials which was decreased
considerably the lignin content from 17 to 1.7%. The microfibrils were treated with palmitic
acid to graft a long hydrocarbon chain and able to retain organic molecules such as toluene or
benzene in water. In this way, after elimination of water from the cellulose microfibrils by
azeotropic distillation; palmitic acid, N-N’-Dicyclohexylcarbodiimide and 4-(Dimethylamino)
pyridine catalyst were added to esterify cellulose microfibrils. Treated fibres were character-
ized by FTIR to follow the ester carbonyl formation peak and contact angle measurements to
determine the decrease in the hydrophilic character of the initial untreated fibres. The adsorp-
tion capacity of these microfibrils has been studied using various solutions of different
organic components, benzene or toluene, and then, we have studied the retention capacity in
a multicomponent solution, i.e. with two organic components in the same solution.
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1. Introduction

Despite considerable advances in the water treat-
ment area, removal of certain kinds of products to
meet the current rules still raises some issues and
remains a concern. This is the case of organic com-
pounds, such polyphenols, aromatic compounds and
metal ions, which are considered the most toxic to liv-
ing species. The chemical industry, household waste
and agriculture are probably the main sources of this
pollution. In the absence of any treatment, the organic
compounds and persistent organic pollutants, such

certain pesticides, accumulate in the water and pro-
mote the risk of irreversible pollution.

In the last few years, numerous studies have been
performed to develop a cheaper and biodegradable
adsorbent process containing natural polymers for the
water decontamination [1–4]. The use of cellulose as a
substrate of adsorption is not recent. Cellulose is a
wide-spread natural element, since it is the most
abundant renewable organic biomolecule, as it forms
the bulk of terrestrial biomass and can be easily
degraded biologically. Previous studies highlighted
the ability of this natural material to fix a number of
organic compounds by adsorption [5]. It has also*Corresponding author.
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