
1944-3994/1944-3986 © 2017 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2017.21492

92 (2017) 160–171
October

* Corresponding author.

Improved electrocoagulation process using chitosan for efficient removal  
of cefazolin antibiotic from hospital wastewater through sweep flocculation 
and adsorption: kinetic and isotherm study

Saeid Ahmadzadeha,b,*, Ali Asadipourc, Mehdi Yoosefiand, Maryam Dolatabadie,*
aNeuroscience Research Center, Institute of Neuropharmacology, Kerman University of Medical Sciences, Kerman, Iran,  
Tel. +98 3431325241; Fax: +98 3431325215; email: chem_ahmadzadeh@yahoo.com (S. Ahmadzadeh)
bPharmaceutics Research Center, Institute of Neuropharmacology, Kerman University of Medical Sciences, Kerman, Iran
cDepartment of Medicinal Chemistry, Faculty of Pharmacy, Kerman University of Medical Sciences, Kerman, Iran,  
email: aliasadipour@yahoo.com
dDepartment of Chemistry, Graduate University of Advanced Technology, Kerman, Iran, email: mahdi7462@gmail.com
eEnvironmental Science and Technology Research Center, Department of Environmental Health Engineering,  
Shahid Sadoughi University of Medical Sciences, Yazd, Iran, email: health.dolatabadi@gmail.com

Received 26 February 2017; Accepted 26 September 2017

ab s t r ac t
Recently widespread usage of cephalosporin antibiotics in medical and veterinary fields has received 
growing attentions as severe contaminants of aquatic ecosystems. Since there is no report on the removal 
of cefazolin (CFZ) using electrocoagulation and adsorption (EC/AD) coupling treatment process, the pres-
ent work deals with efficient removal of CFZ from hospital wastewater using EC/AD process. To achieve 
the optimal condition, response surface methodology (RSM) was applied successfully with the removal 
efficiency of 100% under optimal operating condition of 7.8 pH, 15.5 mA cm–2 current density, 60 mg L–1 
initial CFZ concentration, 1.0 cm inter-electrode distance, 0.7 g L–1 chitosan dosage and electrolyte dose 
of 0.07 M NaCl within the equilibrium treatment time of 23 min which is in adequate agreement with the 
predicted model using analysis of variance. Kinetic and isotherm models were studied to figure out the 
exact mechanism of the CFZ removal. Kinetic studies revealed that the second-order model (R2 = 0.9715) 
best fitted with the experimental results. Langmuir isotherm model (R2 = 0.9851) predicted the maximum 
adsorption capacity of 1,250 mg g–1. The obtained results suggested that charge neutralization of the neg-
atively charged CFZ through binding with cationic hydrolysis products and sweep flocculation as the 
determinant mechanisms control the adsorption of CFZ molecules on aluminum hydroxide precipitates. 
Under the optimal condition, electrode consumption and electrical energy consumption were found to 
be 0.024 g during a single run and 1.251 kWh m–3, respectively. The predicted treatment model for the 
synthetic wastewater is in satisfactory agreement with removal efficiency of the hospital wastewater.
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