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In this work, the copper removal in fixed-bed of Bofe calcined clay was realized, in which the adsorption
and desorption of copper ions, the time of equilibrium and kinetic curves were investigated. Different
types of eluents were utilized for calcined clays bed regeneration. Desorption tests were performed using
a NaCl solution at 1% and seawater both at pH 3. The results indicated that the regeneration of the bed
with NaCl/HCI or saline water at pH 3 is very efficient and the elution was verified as 50%. Also, it was
observed an increase in removal after exposure of the bed to the eluent. The highest adsorption
capacities of copper were =~0.3 mmol/g, on the Bofe calcined clay. The equilibrium time increased from
120 min to 400 min considering the first to the last cycle. During the regeneration process, the mass-
transfer zone decreased almost linearly from 9.8 to 3.4 cm with the use of NaCl and from 9.9 to 6.7 cm
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Desorption with seawater. In addition, those eluents provide the ideal breakthrough behavior. The recovery
Fixed-bed efficiency of the water showed that the desorption of copper ions with NaCl or seawater is feasible and

has great potential.
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1. Introduction

In Brazil, poor quality in rivers and reservoirs is a challenging
issue due to the amount of waste disposed of directly into these
bodies. This fact has negative impacts not only on the supply of
drinking water, but also affects irrigation and the quality of fish
harvested. Thus, studies related to techniques for adsorption of
pollutants, as well as the kinetics of the process are necessary to
evaluate the viability of the recovery procedure.

Some studies have shown that the selectivity and efficiency of
pollutants adsorption, such as toxic metals by batch adsorption [1],
adsorption in fixed bed from Cu?* [2,3] and Ni** [4], and batch
adsorption from dye [5] are strongly dependent on the physical
properties and chemical composition of the adsorbent. However,
these studies have not demonstrated the regeneration of adsorbent
or the changes caused by desorption.

The use of different adsorbents for metal removal, as vermicu-
lite [6], bentonites [1-4,7,8] and other low-cost adsorbents, and
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bioadsorbents (such as rice husk ash [12]) has been investigated.
The application of clays for adsorption or elimination of toxic
metals present in wastewater has recently been the object of study
because of numerous economic advantages [10-12]. The cost of
clay is relatively low compared with other alternative adsorbent,
including activated carbon, natural and synthetic zeolites and ion
exchange resins. Another advantage in using clay as the adsorbent
is related to the intrinsic properties such as specific surface area,
excellent physical and chemical stability and other structural and
surface properties [13].

Although the results involving the use of clays to metals removal
are significant and promising, there is still a need for a better
understanding of these results with the clay bed regeneration
mainly for the study of solvents that can produce concentrated
solutions of metal ions as reported studies by Ozdemir and Yapar
[14]. This study aims to evaluate the copper adsorption and
desorption using different eluents in the regeneration of Bofe
calcined clay, as well as the modifications of the clay due desorption
process and also the simulation of the adsorption process. The
eluents used were NaCl 1% and seawater, both at pH 3. The seawater
was chosen because of its natural concentration of chlorides and low
cost, since there is no spent water or reagents for their preparation.
























