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Electrochemical instrumentation



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

Potential step method



Cottrell equation (a planar electrode in unstirred solution)



Sampled-current voltammetry (reversible reaction)



Chronocoulometry



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







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







Ep,a – Ep,c = 57/n, mV

 Ip,a/Ip,c = 1





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)







Microelectrodes






