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Tryptophan-modified magnetic graphene oxide for
adsorption of copper(l1) cation

H. Meymane Jahromi, I. Khonsha*

Department of Chemical Engineering, Faculty of Engineering, Shiraz Branch, Islamic Azad University, Shiraz, Iran

Abstract: Recently adsorption by using of modified nano-adsorbents as one of the methods of separating
heavy metals from wastewater has been attracted a lot of attention due to the simplicity and high efficiency
of the process. In this work, at first a graphene-oxide-based magnetic nanostructure modified by tryptophan
was synthesized. The synthesized magnetic graphene oxide has a high absorption capacity for Cu(ll) ion
(i.e., 118 mg g*) due to the presence of nitrogen groups of tryptophan exist on the surface of adsorbent.
Kinetic parameters and contact time were optimized, and the results showed that the optimal contact time is
60 minutes. Absorption Kinetic studies were performed using pseudo-first-order and pseudo-second-order
models. The findings indicated that the pseudo-second-order model with a higher regression coefficient
(R?=0.9978), compared to the pseudo-first-order model (R?=0.9942), describes the test data better. The
adsorption kinetics’ adherence to the pseudo-second-order model demonstrated that the rate-determining
step is a chemical interaction. In order to investigate the thermodynamics of absorption, the effects of
temperature on the absorption process were explored by using of Van’t Hoff equations, and the results
showed that the absorption process is endothermic.

Keywords: Magnetic nano adsorbent, Copper(Il), Kinetic models

*Correspondent Author Email: iman.khonsha@iau.ac.ir Spring 2022 | volumel | Issue 1 | pages 47-55



	1-2-مواد شیمیایی و دستگاه های مورد استفاده
	2-2-1-سنتز گرافن اکسید
	2-2-2-مغناطیسی کردن گرافن‌اکسید
	3-2-2- اصلاح سطح گرافن‌اکسید مغناطیسی با تریپتوفان
	3-2-آنالیز ایزوترم
	3-5-بررسی ترمودینامیک فرآیند جذب

