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Removal of highly toxic Cd(II) metal ions from aqueous medium using
magnetic nanocomposite: adsorption kinetics, isotherm and thermodynamics

Ayoub Abdullah Algadami?®, Mu. Naushad**, Tansir Ahamad?®, Mohammad Algamdi®,

Ahmed Alshahrani®, Hasan Uslu¢, Sudheesh K. Shuklad

“Department of Chemistry, College of Science, King Saud University, Riyadh 11451, Saudi Arabia, emails: mnaushad@ksu.edu.sa (M. Naushad),
aaaayoubl7@gmail.com (A.A. Algadami), tahamed@ksu.edu.sa (T. Ahamad)

"King Abdulaziz City for Science and Technology, Riyadh, Saudi Arabia, emails: malgamdi@kacst.edu.sa (M. Algamdi),
ashahrni@kacst.edu.sa (A. Alshahrani)

‘Chemical Engineering Department, Engineering Faculty, Beykent University, Istanbul, Turkey, email: hasanuslu@gmail.com

School of Environmental Science and Engineering, Shandong University, Jimo, Qingdao 266237, P.R. China,

email: sudheeshkshukla010@gmail.com

Received 25 September 2019; Accepted 31 October 2019

ABSTRACT

In this research, trisodium citrate (TSC) based magnetite (Fe,O,) nanocomposite was developed
(Fe,0,@TSC) and applied as an efficient adsorbent for removal of Cd(Il) from aqueous medium.
The influence of experimental factors such as pH of the solution, amount of Fe,O,@TSC, temperature,
contact time and initial Cd(II) concentration were studied. The results exhibited that the optimum
pH value, equilibrium time and temperature were 7.6, 60 min and 298 K, respectively. The adsorp-
tion isotherm and kinetics were followed to the Langmuir isotherm and pseudo-second-order model,
respectively. The maximum monolayer adsorption capacity was 312.5 mg/g at 298 K. The adsorp-
tion of Cd(II) on Fe,0,@TSC was exothermic in nature and spontaneous process based on negative
values of AH® and AG°. The type of interactions between electropositive Cd(II) and the carboxylic
group was electrostatic interactions.
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