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Overview

Key features of electrochemical experiment: (1) the geometry of the 

electrode and the systems, (2) the flow of electrolyte, (3) control of 

potential or current

Mass transfer has a central role in the analysis of electrochemical 

systems: Nernst-Planck equation, mass conservation

Ni = -Di∇ci - ziuiFci∇φ + civ        (4.3)

∂ci/∂t = -∇∙Ni + Ri                           (4.10)



A.J. Bard, L. R. Faulkner, Electrochemical Methods, Wiley, 2001. (ch. 5)

Potential step method



Cottrell equation (a planar electrode in unstirred solution)

(6.3)

A.J. Bard, L. R. Faulkner, Electrochemical Methods, Wiley, 2001. (ch. 5)



Sampled-current voltammetry (reversible reaction)

Illustration 6.1
A.J. Bard, L. R. Faulkner, Electrochemical Methods, Wiley, 2001. (ch. 5)



Chronocoulometry

A.J. Bard, L. R. Faulkner, Electrochemical Methods, Wiley, 2001. (ch. 5)



Potential sweep method (전위주사실험)
전위를시간에따라변화시켜전류를측정

순환전압-전류법

O + ne = R

O + ne = R E1/2 = E0’ + (nF/RT)ln(DR/DO)1/2

Ep,c – E1/2 = -28.8/n, mV

Ep/2,c – E1/2 = -28.0/n, mV

Ep,c – Ep/2,c = 56.6/n, mV

~E0

A.J. Bard, L. R. Faulkner, Electrochemical Methods, Wiley, 2001. (ch. 6)



Non-faradaic current (associated with the double-layer charging)

ic = CDL(dV/dt) = vCDL (6.11)

i = if + ic





Peak current and potential

Peak current: π1/2χ(σt) = 0.4463

ip = 0.4463(F3/RT)1/2n3/2ADO
1/2CO*v1/2

At 25°C, for A in cm2, DO in cm2/s, CO
* in mol/cm3, v in V/s → ip in amperes

ip = (2.69 x 105)n3/2ADO
1/2CO*v1/2

Peak potential, Ep

Ep = E1/2 – 1.109(RT/nF) = E1/2 – 28.5/n   mV at 25°C

Half-peak potential, Ep/2

Ep/2 = E1/2 + 1.09(RT/nF) = E1/2 + 28.0/n    mV at 25°C

E1/2 is located between Ep and Ep/2

|Ep – Ep/2| = 2.20(RT/nF) = 56.5/n     mV at °C





Illustration 6.2



ΔE = Ep,a – Ep,c = 57/n, mV

 Ip,a/Ip,c = 1



Illustration 6.3

Stripping analysis

COads + H2Oads → CO2(g) + 2H+ + 2e- (E0 = -0.11 V)

QCO = ∫   (I – vC)dt 

Electrochemically active surface area 

(ECSA) 

ECSA = QCO / 4.17 Cm-2



Pletcher, Fig. 1.8

Hydrodynamic methods: rotating disk electrode

 = (1.61v1/6D1/3) / ω1/2

Il = (nFD/δ)CO*





A.J. Bard, L. R. Faulkner, Electrochemical Methods, Wiley, 2001. (ch. 9)

Levich equation (rotating disk electrode)





Illustration 6.6

A.J. Bard, L. R. Faulkner, Electrochemical Methods, Wiley, 2001. (ch. 9)



Microelectrodes





Illustration 6.7



✓ The midterm exam is scheduled for April 

18th on Monday.

✓ Lecture Note #7(ch.7. Battery, ~Midterm 

Exam range) & HW#5 will be uploaded 

today.

✓ I will record Wednesday lecture today and 

upload because of Korean Electrochemical 

Society.


