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EC

rev €lectrode mechanism at a planar electrode of a

dissolved redox couple in Cyclic Staircase Voltammetry

Red = Ox + e (k,, @) (1)
Ox=C (kﬁ kb’ Keq) (2)

Es = 05 starting potential (in V vs. the formal potential)
Ef =03 switching potential (in V vs. the formal potential)
dE = 0.003 potential step increment (in V)

AE = Ef - Es  potential window

v =101 potential scan rate in V/s
T=— duartion of a single step (in s)
-
T =005
M =25 numer of time increments in a single potential step
d= % time increment (in s)
E'E = 400 total number of potential steps
m=1. z-%-zj serial number of time increments
f AE _\
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E = 06483 Faraday constant
I =20815 thermodynamic temperature
E = 8314 Gass constant
Ay
n=1 stoichiometric number of electrons
F ] ) .
S = 7T T Em dimensionless potential (1)
D=510"° common diffusion coefficient in em=2/s
ks = 0.005 electrochemical standard rate constant in em/s
o= 05 electron transfer coeffcient
=3 forward rate constant of the chemical recation in s-1
kb =10 backward rate constant of the chemical reaction in st
Keq = — equilibrium constant of the follow-up chemical reaction
kS-\F . . . .
K = dimensionless electrode kinetic parameter
A \J’f)

KEchem = (kf + kb)-1

dimensionless chemical kinetic parameter
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S = Jm— fm -1 numerical integration parameter (5)
[ m ) m-1) - .
My = orf| [Kehem — | — exf| [Kehem =—— numerical integration parameter (6)
\ 2 25
e
7 = K'EQ !
. PR = ()
_ oy | =2 . s 1 Keg-e -Ml
_K ) 11+ |- .
‘ 25w L 1+Keq) (1+Keq)+/Kehem Recurrent formulas for calculating the
dimensionless current
ot 2 ( e o ol Kege P s
Ke - ——{1+ —— |3 (5, 1}_q7.2 (wenr )
23w L 1+Keq) = 1 1 (1+ Keq)-Kchem — A 1
qlm = = . = (8)
[ —dgy ) Keq-a_ M
P 2 ]
1—Ke m 11+ 2 |- E
N 1+Keg/ (1+ Keq)/Kchem
p=1.2 = 1 serial number of potential steps (9)
To=Te dimensionless current at the (10)
P Peraed 23 end of each potential step
\d2 Ji
. : [ AE) i .
pot_=ifp < —.Es +p-dE.Ef - {p - — |-dE potential value of each potential (11)
P \ / stepin V

dimensionless cyclic staircase
voltammogram

8 = 0.03 electrode surface area in em?2

& bulk concentration of the electroactive reactant in mol/em?3

a.mperometric constant

Ip =10 qlp_a real current in pA
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