
Author’s Accepted Manuscript

Determination of ultra-trace amounts of silver in
water by differential pulse anodic stripping
voltammetry using a new modified carbon paste
Electrode

Hafida El-Mai, Estrella Espada-Bellido, Mostafa
Stitou, Manuel García-Vargas, Maria Dolores
Galindo-Riaño

PII: S0039-9140(16)30008-X
DOI: http://dx.doi.org/10.1016/j.talanta.2016.01.008
Reference: TAL16260

To appear in: Talanta

Received date: 25 August 2015
Revised date: 3 January 2016
Accepted date: 8 January 2016

Cite this article as: Hafida El-Mai, Estrella Espada-Bellido, Mostafa Stitou,
Manuel García-Vargas and Maria Dolores Galindo-Riaño, Determination of
ultra-trace amounts of silver in water by differential pulse anodic stripping
voltammetry using a new modified carbon paste Electrode, Talanta,
http://dx.doi.org/10.1016/j.talanta.2016.01.008

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/talanta

http://www.elsevier.com/locate/talanta
http://dx.doi.org/10.1016/j.talanta.2016.01.008
http://dx.doi.org/10.1016/j.talanta.2016.01.008


 1 

 

 

DETERMINATION OF ULTRA-TRACE AMOUNTS OF SILVER IN WATER BY 

DIFFERENTIAL PULSE ANODIC STRIPPING VOLTAMMETRY USING A NEW 

MODIFIED CARBON PASTE ELECTRODE 

 

Hafida El-Mai
a
, Estrella Espada-Bellido

a,*
, Mostafa Stitou

b
,  

Manuel García-Vargas
a
, Maria Dolores Galindo-Riaño

a
 

a
 Department of Analytical Chemistry, Institute of Biomolecules (INBIO), Faculty of 

Science, CEI-MAR, University of Cadiz, Campus Rio San Pedro, Puerto Real 11510, Cadiz, 

Spain 

b
  Department of Chemistry, Faculty of Sciences, University of Abdelmalek Essaadi, 

B.P. 2121 M’hannech II, Tetouan 93002, Morocco 

 

* Corresponding author: Estrella Espada-Bellido 

Tel.: +34 956 016362 

Fax: +34 956 016460 

E-mail address: estrella.espada@uca.es 

 

Abstract 

A highly sensitive and selective new procedure for the determination of silver in aqueous 

media was developed using a modified carbon paste electrode (MCPE) by differential pulse 

anodic stripping voltammetry (DPASV). The modified electrode was based on the 

incorporation of 2-hydroxybenzaldehyde benzoylhydrazone (2-HBBH) in the carbon paste 

electrode. Silver ions were preconcentrated on the modified electrode at open-circuit by 

complexation with the ligand and reduced to zero valent at a potential of 0 V, and followed 

by the reoxidation of adsorbed ions onto the electrode by scanning the potential in a positive 

direction. The oxidation peak of Ag(I) was observed at 0.2 V (versus Ag/AgCl). The 

analysis of Ag(I) was carried out in a cell containing the sample solution (20 mL) buffered 

by  0.1 mol L
-1

 K2HPO4/NaOH at pH 5.5 in aqueous solution and nitric acid (pH 1) in real 

water samples. The optimum conditions for the analysis of silver include a reduction 

potential of 0 V and a pulse amplitude of 100 mV, among others. The optimum carbon paste 

composition was found to be 14.1% (w/w) 2-HBBH, 56.2% (w/w) graphite powder and 

29.7% (w/w) paraffin oil. Differential pulse anodic stripping voltammetric response was 
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