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Colorimetric determination of mercury ion by enzyme-like
property of iron oxide-carbon dots nanocomposite

M.R. Hafezi, F. Honarasa*

Department of Chemistry, Shiraz Branch, Islamic Azad University, Shiraz, Iran

Abstract: Mercury(ll) cation has many risks for the environment and humans. Therefore, detection of
mercury(Il) cation is of particular importance. In this work, peroxidase-like activity of iron oxide/carbon dots
nanocomposite was used for colorimetric determination of mercury(Il) cation. To do this, first, iron oxide/carbon
dots nanocomposite was prepared, and then the nanocomposite was characterized by Fourier transform infrared
spectroscopy and transmission electron microscopy. Next, a sensor for determination of mercury(ll) was
designed by considering the peroxidase-like activity of the nanocomposite that can accelerate the oxidation of
3,3',5,5'-tetramethylbenzidine (TMB) to the cation radical of TMB* in the presence of H.O>. By using the above
method, the dynamic range and detection limit for mercury(ll) cation were obtained as 3.4x1078 to 4.3x10* and
3.4x108 M, respectively. Also, this method shows good reproducibility for determination of mercury(ll).

Keywords: Mercury (I1) cation, Nanozyme, Iron oxide/carbon dots nanocomposite, Cysteine
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