
25 April 2024

AperTO - Archivio Istituzionale Open Access dell'Università di Torino

Original Citation:

Accurate area determination of a solid gold electrode coupled with anodic stripping voltammetry
for reliable measurements of mercury content in foodstuffs

Terms of use:

Open Access

(Article begins on next page)

Anyone can freely access the full text of works made available as "Open Access". Works made available
under a Creative Commons license can be used according to the terms and conditions of said license. Use
of all other works requires consent of the right holder (author or publisher) if not exempted from copyright
protection by the applicable law.

Availability:

This is the author's manuscript

This version is available http://hdl.handle.net/2318/1615711 since 2016-11-23T12:56:56Z



Title: 

Accurate area determination of a solid gold electrode coupled with anodic stripping 

voltammetry for reliable measurements of mercury content in foodstuffs 

 

Authors & affiliations: 

F. Durbiano*
1
, A. Giacomino

2
, G. Ruggieri

2
 

1
National Institute of Metrological Research (INRiM), Italy 

2
University of Torino, Italy 

f.durbiano@inrim.it 

 

Abstract: 

Mercury is one of the most toxic elements even at ultratrace levels. Fish accumulates substantial 

concentrations of this metal in its tissues becoming the primary source of mercury in food chain 

for humans. For this reason, it is important to develop reliable methods for its determination. 

Electrochemistry offers attractive routine analysis capabilities, with low-cost instrumentation 

and applicability to in situ measurements. In particular, anodic stripping voltammetry (ASV), in 

specific conditions, has the characteristics to become a primary method of measurement, where 

all the variables are completely understood and traceable to International System of Units (SI). 

An effective determination of the available electrode area is the first factor to investigate in these 

measurements. The area of a solid gold electrode (SGE) was determined with two voltammetric 

techniques: one consists of cyclic voltage ramps at different scan rates, referred to the Randles-

Sevcik equation; the other consists of voltage sweeps at different electrode rotation rates, based 

on the Levich equation. In both cases, a diffusion controlled process is developed. The redox 

system ferrocene/ferrocenium was chosen for its well-known reversible process of diffusion-

controlled single electron transfer. Acetonitrile and tetrabutylammonium esafluorophosphate 

were used as solvent and supporting electrolyte respectively. SGE, Ag/AgCl/KCl and graphite 

wire configuration was adopted. 

The estimated areas were compared with that obtained by the elaboration of electrode images 

taken with a scanning electron microscopy. 

ASV coupled with SGE was used firstly for the determination of mercury in tuna certified 

reference materials (BCR463 and BCR464) and, then, in fresh matrices.  

Repeatability, linearity, accuracy and detection limit of the procedure were evaluated.  

The medium exchange technique was also tested to reduce matrix effects. Consistent results 

were obtained. 

Aim of this work is the establishment of the traceability to SI units of the ASV in order to apply 

it to food analysis. 
 

 

 


