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A B S T R AC T

The aim of the present study was to investigate the effi  ciency of chemical treatments for peach 
palm sheaths, targeting the treatment of Pb(II) contaminated aqueous effl  uents. The modifi -
cation was done with sodium hydroxide and citric acid to introduce carboxyl groups. Pb(II) 
adsorption was evaluated in function of pH, contact time, metal concentration, desorption abil-
ity and thermodynamic factors. An infrared adsorption peak was observed at 1740 cm–1 due 
to the presence of carboxyl groups. The required time for the system to reach equilibrium was 
about 150 min, and the Pb(II) adsorption followed a pseudo-second-order kinetic model. The 
Langmuir model showed the best fi t for the adsorption data. The maximum adsorption capac-
ity and minimum desorption rate values of 65.32 mg g–1 and 74.72%, respectively were obtained 
for the NaOH-modifi ed peach palm sheath. After using the chemical treatment, the adsorbent 
properties improved and the system became more spontaneous, as confi rmed by low Gibbs 
energy values.
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1. Introduction

Lead is considered to be one of the major envi-
ronmental pollutants discharged mainly in effl  uents 
from industries (e.g., foundries, batt ery, paper and 
cellulose manufacturing) [1,2]. Besides having a high 
polluting potential, residues containing these metals 
can reach groundwater, reservoirs or rivers, which are 
water sources for the population [3], and contaminate 

human beings and other living organisms in the local 
environment.

Due to their toxicity and cumulativeness in the 
organism, these metals may cause several types of dis-
eases, such as allergic dermatitis and ulcers, possibly 
aff ecting the human immune system [4]. Considering 
this fact and also the high contamination eff ects on the 
environment, the CONAMA (Brazilian National Coun-
cil for the Environment) Resolution no. 357/2005 regu-
lates the maximum concentration level of these toxic 
metals in the environment; for Pb(II) it was established *Corresponding author.
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