E proceedings

Abstract

Surface Area Enhancement Through Electrochemical Oxidation
of Ferricyanide at a Carbon Paste Electrode Modified with

Zr-Based MOF ¥

Mary Gojeh 1:*(9, Salamatu Hayat !, Bemgba Bevan Nyakuma 2(, Muhammadu A. Hilal ! and Ismail Hashim !

check for
updates

Citation: Gojeh, M.; Hayat, S.;
Nyakuma, B.B.; Hilal, M.A.; Hashim, L.
Surface Area Enhancement Through
Electrochemical Oxidation of
Ferricyanide at a Carbon Paste
Electrode Modified with Zr-Based
MOF. Proceedings 2024, 105, 153.
https://doi.org/10.3390/
proceedings2024105153

Academic Editor: Blaz Likozar

Published: 28 May 2024

Copyright: © 2024 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

1 Department of Pure & Applied Chemistry, Kaduna State University, Kaduna P.M.B. 2339, Kaduna State,
Nigeria; salamatu.hayat@kasu.edu.ng (S.H.); muhammad650554@gmail.com (M.A.H.);
hashimismail139@gmail.com (I.H.)

2 Department of Chemical Sciences, North-Eastern University, Gombe P.M.B. 0198, Gombe State, Nigeria;
bbnyax1@gmail.com

*  Correspondence: gojehm@gmail.com or mary.gojeh@kasu.edu.ng

Presented at the 3rd International Electronic Conference on Processes—Green and Sustainable Process

Engineering and Process Systems Engineering (ECP 2024), 29-31 May 2024; Available online:

https:/ /sciforum.net/event/ECP2024.

Keywords: surface area; electrochemical; oxidation; Zr-MOF; carbon paste electrode; ferricyanide

This study investigates the surface area enhancement achieved through the electro-
chemical oxidation of ferricyanide at a carbon paste electrode (CPE) modified with a
Zr-based metal/organic framework (MOF). The utilization of MOFs in electrode modifica-
tion has gained significant attention due to their unique properties, such as a high surface
area, tunable pore size, and excellent stability. In this research, a Zr-based MOF was synthe-
sized and characterized for its structural and morphological properties. The MOF-modified
CPE was prepared by incorporating the synthesized MOF into a carbon paste matrix. The
electrochemical behavior of ferricyanide at the MOF-modified CPE was investigated using
cyclic voltammetry. The results showed an enhanced electrochemical response compared
to the unmodified CPE. The increase in the surface area of the MOF resulted in higher
analyte accessibility and improved electron transfer kinetics. The electrochemical oxidation
of ferricyanide at the MOF-modified CPE exhibited well-defined oxidation peaks with
higher current densities and lower peak potentials, indicating enhanced electrocatalytic
activity. The enhancement of the surface area achieved through the incorporation of MOFs
into electrode materials has significant implications in various electrochemical applications.
The reported approach can improve the sensitivity and selectivity of electroanalytical tech-
niques, as well as the performance of energy storage devices, and enable efficient catalysis
for different chemical reactions.
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