
* Corresponding author.

1944-3994/1944-3986 © 2023 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2023.30115

315 (2023) 111–121
December

Comparison of the removal efficiencies of Basic red 46 from aqueous solutions 
using Aşkale lignite with and without ultrasound assisted processes

Canan Karacaa, Melike Karacaa, Murat Kıranşanb, Semra Karacaa, Özkan Açışlıa,*, 
Ahmet Gürsesc

aDepartment of Chemistry, Faculty of Science, Atatürk University, 25240 Erzurum, Turkey, email: ozkan.acisli@atauni.edu.tr 
bDepartment of Chemistry and Chemical Processing Technologies, Gümüşhane Vocational School, Gümüşhane University, 
29100 Gümüşhane, Turkey 
cDepartment of Chemistry, K.K. Education Faculty, Atatürk University, 25240 Erzurum, Turkey

Received 22 August 2023; Accepted 29 October 2023

a b s t r a c t
This study compared the removal efficiencies of Basic red 46 from aqueous solutions with and 
without ultrasound-assisted processes using lignite as a low-cost adsorbent. The effects of various 
experimental parameters such as contact time, adsorbent dosage, initial solution, pH, initial dye 
concentration and temperature on the dye removal efficiency were investigated. The experimental 
results were modelled by the kinetic and isotherm models. Both of processes fitted well to pseudo- 
second-order kinetics and the Langmuir model with highest correlation coefficients for all of three 
temperatures. The results showed that the influence parameters have a different effect on the removal 
efficiency in the presence and absence of ultrasonic irradiation. When the results obtained for both 
processes are compared, it is seen that the removal efficiency obtained with the ultrasound assisted 
process is much higher than that obtained with non-ultrasound assisted process at high dye con-
centrations. The removal efficiency of ultrasound-assisted and unassisted processes was found 
to be 81.5% and 54.6%, respectively, at 80 mg/L dye concentration and 60 min. Thermodynamic 
parameters showed that the adsorption process was spontaneous and exothermic. The enthalpy 
and entropy changes for the ultrasound-assisted process were –9.35 kJ/mol and –0.03 kJ/K·mol, 
respectively.
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