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Abstract : Due to the need for a rigorous mathematical&nbsp;model that can help to estimate kinetic properties for soluble-
insoluble systems,  through voltammetric  experiments,  a  Nicholson Semi Analytical  Approach was used in this  work for
modeling and prediction of theoretical linear sweep voltammetry responses for reversible, quasi reversible or irreversible
electron transfer reactions. The redox system of interest is a one-step metal electrodeposition process. A rigorous analysis of
simulated linear scan voltammetric responses following variation of dimensionless factors,  the rate constant and charge
transfer coefficients in a broad range was studied and presented in the form of the so called kinetic zones diagrams. These
kinetic diagrams were divided into three kinetics zones. Interpreting these zones leads to empirical mathematical models
which can allow the experimenter to determine electrodeposition reactions kinetics whatever the degree of reversibility. The
validity of the obtained results was tested and an excellent experiment&ndash;theory agreement has been showed.
Keywords : electrodeposition, kinetics diagrams, modeling, voltammetry
Conference Title : ICAIE 2020 : International Conference on Applied and Industrial Electrochemistry
Conference Location : Barcelona, Spain
Conference Dates : February 10-11, 2020

World Academy of Science, Engineering and Technology
International Journal of Chemical and Materials Engineering

Vol:14, No:02, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
he

m
ic

al
 a

nd
 M

at
er

ia
ls

 E
ng

in
ee

rin
g 

Vo
l:1

4,
 N

o:
02

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

20
81

9.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(02) 2020 1

https://publications.waset.org/abstracts/120819.pdf

