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Evaluation of amoxicillin antibiotic removal by electrocoagulation process
from aqueous solutions: optimization through response surface methodology
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ABSTRACT

In this research, electrocoagulation (EC) was studied to investigate the efficiency of amoxicillin
(AMX) antibiotic removal using iron electrodes from aqueous solution. For this purpose, a central
composite design (CCD) was employed to optimize the operating parameters including pH (2-12),
current density (5-15 mA-cm2), AMX concentration (10-100 mg-L), and electrode spacing (1-3 cm).
Experiments were performed in batch mode at the constant time of 35 min. The residual concentra-
tion of AMX in samples was analyzed by measuring the AMX concentration through high-perfor-
mance liquid chromatography (HPLC). Further, pollutant removal, sludge generation, and energy
consumption were measured and discussed through response surface methodology (RSM). The
results showed that the removal efficiency was achieved as 80.9% under optimized levels of param-
eters (pH: 7.87, current density: 10.17 mA-cm?, AMX concentration: 50 mg-L™, and electrode spacing;:
1.5 cm), while sludge generation and energy consumption was 70.3 ml and 7109 kWh-m™, respec-
tively. The results revealed that at same conditions of all variables just one level reduction in current
density has lead to the reduction to less than half of the energy consumption.
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