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Abstract

Background and Aims: Drugs, including acetaminophen, enter the environment through urban and industrial
wastewater. The presence of these substances even at tiny amounts may cause adverse effects on health. This
study was aimed to investigate acetaminophen removal from aqueous solution using batch peroxy
electrochemical reactor employing zinc-copper electrode and hydrogen peroxide.

Materials and Methods:This study is a laboratory experimental research. Water sample containing
acetaminophen was prepared and the removal efficiency at different operating conditions viz. pH (4-8),
reaction time (30-90 min), concentration of acetaminophen (50-200 mg/L), current density (3-9 mA/cm2), and
concentration of hydrogen peroxide (0.5-1.5 mg/L) was studied. Acetaminophen concentration was
determined by high performance liquid chromatography at 360 nm. Ethical considerations were observed at
all stages of the study.

Results: The experimental results showed that the removal performance of acetaminophen (50 mg/L) achieved
in electrochemical reactor was 63% at optimal conditions of 2 cm distance between electrodes, 9 mA/cm2
electric current density, 30 minutes electrolysis time, and pH 4. The enhanced peroxy electrochemical reactor
achieved a complete (100%) removal at a concentration of 1.5 mg/L hydrogen peroxide, 9 mA/cm2 electric
current density, 30 minutes time reaction, pH 4, and 50 mg/L acetaminophen concentration.

Conclusion: Based on these results, the peroxy electrochemical method, as a promising and environmentally
friendly advanced oxidation technology, is effective in removing acetaminophen from aqueous solutions and
the process implementation conditions are more cost-effective as compared to the sole electrochemical
method.
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Figure 1- The removal percentage of Acetaminophen in Peroxy-electrochemical and Electrochemical

reactor (contact time 90 minutes, current density mA/cm?, hydrogen peroxide
concentration 1.5 mg/L and different pH)
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Table 1- The results of Electrolysis in removing of Acetaminophen in different operating conditions
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Table 2- The results of hydrogen peroxide in removing of Acetaminophen in different

operating conditions
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Table 3- The results of Peroxyelectrochemical effect in removing of Acetaminophen
(peroxyhydrogen concentration 1.5 mg/L, pH equal to 4, different electrolysis times and current densities)
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Figure 2- The removal percentage of Acetaminophen
in the peroxy electrochemical reactor (contact time 90
minutes, pH 4, current density 9 mA/cm? and
concentrations of hydrogen peroxide)
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