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Abstract 

This research aimed to investigate the kinetic equilibrium and thermodynamics involved in 

removing hexavalent chromium from aqueous solutions using Eucalyptus chips. Laboratory-

scale experiments were conducted, exploring the impact of sorbent quantity, pH levels, and 

initial hexavalent chromium concentrations on biomass removal capacity within a 5-hour 

treatment period. Optimal conditions were identified as follows: a pH of 4.5, an initial 

chromium concentration of 100 mg/L and a biosorbent dose of 1 g/L, under these conditions, 

the biosorption capacity reached 69.46mg/g. The modeling study revealed that the pseudo-

second-order model effectively described the adsorption kinetics, with external mass transfer 

identified as controlling the biosorption process in diffusion kinetics analysis. Data from the 

adsorption equilibrium were well-fitted by the isothermal models Dubinin-Radushkevich, 

Langmuir, and Temkin. The biosorption process was determined to be endothermic and 

spontaneous based on thermodynamic studies. 

 Desorption, a crucial aspect, has facilitated the recovery and reuse of eucalyptus chips for more 

than three cycles, with appreciable yield. The metal recovered in a reduced volume can then be 

reused or treated by physical or chemical means, which offers economic advantages. 

Significantly, eucalyptus chips, originally destined for incineration, have been reused as a 

potential biosorbent for heavy metals, without further treatment.  This approach is in line with 

the principles of environmental protection and waste recovery, and is part of a sustainable 

development strategy. The adsorption of hexavalent chromium onto Eucalyptus chips presents 

a novel and sustainable approach for environmental remediation. This method utilizes a natural 

and abundant material to efficiently remove toxic chromium from water sources. By offering 

an eco-friendly alternative to conventional adsorbents, Eucalyptus chips contribute to 

mitigating water pollution and protecting ecosystems. 
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