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A B S T R AC T

A simple method for selective adsorption and determination of gold(III) based on activated 
carbon immobilized dithizone (AC-DTZ) phase combined with inductively coupled plasma-
optical emission spectrometry was developed. Surface properties of the new chemically modi-
fi ed AC-DTZ phase were confi rmed by Fourier transform infrared spectroscopy. The effect of 
pH on the selectivity of AC-DTZ towards eight metal ions, including Au(III), Cd(II), Co(II), 
Cu(II), Fe(III), Ni(II), Pb(II) and Zn(II), was investigated. Based on the pH study, it was found 
that the selectivity of AC-DTZ phase was the most towards Au(III). For a deeper mechanistic 
understanding of the analytical potential of the AC-DTZ phase towards Au(III), other factors 
infl uencing the maximum uptake of Au(III) on AC-DTZ were also investigated. The results 
showed that the adsorption capacity for Au(III) was improved by 64.07% with the AC-DTZ 
phase as compared to the carboxylic acid derivative of activated carbon after only 1 h contact 
time. Adsorption isotherm data confi rmed that the adsorption process was mainly monolayer 
on a homogeneous adsorbent surface. Results displayed that the adsorption of Au(III) onto the 
AC-DTZ phase obeyed a pseudo second-order kinetic model. In addition, the effi ciency of this 
methodology was supported by applying it to real water samples with satisfactory results.
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1. Introduction

Gold(III) is one of the precious metals and held an 
allure for thousands of years. It has a unique combina-
tion of properties that have resulted in its use in a wide 
range of industrial applications. It is also one of non-
essential toxic noble elements. However, some studies 
have reported that Au(III) has allergic eczematous der-
matitis and nephrotoxic effects [1]. In general, noble met-
als have received signifi cant attention because of their 

extensive applications in fi elds of petroleum, chemical 
industry, agriculture and medicine. Additionally, noble 
metals can be exposed to the environment by various 
ways such as emitting into the atmosphere with auto-
mobile exhaust gases. For sensitive, accurate and inter-
ference-free determination of noble metals, an effective 
separation procedure is usually required prior to the 
determination of noble metals [2]. There are various sepa-
ration techniques, including liquid–liquid extraction [3], 
ion exchange [4], coprecipitation [5], cloud point extrac-
tion [6] and solid phase extraction (SPE) [7,8]. Liquid–
liquid extraction and coprecipitation often require 




