Author’s Accepted Manuscript

Flow based determination of Cr(VI) by adsorptive
cathodic stripping voltammetry on an immobilized
magnetic poly(ionic liquid) modified electrode

T. Alexandra Ferreira, José A. Rodriguez, Carlos
A. Galan-Vidal, Yolanda Castrillejo, Enrique
Barrado

www.elsevier.convlocate/talanta

PII: S0039-9140(18)30163-2
DOI: https://doi.org/10.1016/].talanta.2018.02.054
Reference: TAL18373

To appear in:  Talanta

Received date: 6 December 2017
Revised date: 1 February 2018
Accepted date: 12 February 2018

Cite this article as: T. Alexandra Ferreira, José A. Rodriguez, Carlos A. Galan-
Vidal, Yolanda Castrillejo and Enrique Barrado, Flow based determination of
Cr(VI) by adsorptive cathodic stripping voltammetry on an immobilized magnetic
poly(ionic liquid) modified electrode, Talanta,
https://doi.org/10.1016/j.talanta.2018.02.054

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.


http://www.elsevier.com/locate/talanta
https://doi.org/10.1016/j.talanta.2018.02.054
https://doi.org/10.1016/j.talanta.2018.02.054

Flow based determination of Cr(VI) by adsorptive cathodic stripping voltammetry on an
immobilized magnetic poly(ionic liquid) modified electrode

T. Alexandra Ferreira®, José A. Rodriguez®, Carlos A. Galan-Vidal®, Yolanda Castrillejo®,
Enrique Barrado®

®Area Academica de Quimica, Universidad Autonoma del Estado de Hidalgo, Carr. Pachuca-
Tulancingo Km. 4.5, 42184, Mineral de la Reforma, Hidalgo, Mexico;

bDepartamento de Quimica Analitica, Facultad de Ciencias, Universidad de Valladolid. Paseo de
Belén 7, 47011, Valladolid, Spain

*Corresponding author: josear@uaeh.edu.mx

Abstract

In this work an electrochemical procedure for Cr(VI) flow based determination in tap
water is presented. An AdCSV method was developed using a screen printed electrode modified
with magnetic poly(1-allyl-3-methylimidazolium) chloride and the procedure does not require the
addition of complexing agents in the solution unlike the methodologies reported so far for Cr(VI)
determination. The flow based system is described and the control variables were studied in
detail and optimized using a Taguchi parameters design. Under optimal conditions, the
electrochemical sensor offered an excellent response to Cr(VI) and the limit of detection
estimated from 30 was 0.5 pug L™ (n=3) allowing the analysis of tap water samples. The effect of
interfering ions was also investigated below the maximum permissible limits for tap water
according to Mexican standards. The presence of the magnetic particles on the sorbent allowed
its easy modification on the electrode surface between each determination when removing the
magnetic field placed in the wall-jet cell. Finally, the precision of the method was tested with tap
water samples using standard addition method for Cr(VI) quantification and the accuracy was
evaluated comparing the results with the dyphenylcarbazide method and by analyzing a certified
water sample. The method shows good repeatability and reproducibility (%RSD less than 5%)
making it feasible for Cr(VI) flow based determination and no significant difference is observed in

the results obtained by both methods.
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