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Scan Frequency: ~ 3-8 x 1014 Hz
-Change in Amplitude of signal- Related to the Transmittance(v)

Gain Information about the effect of frequency on the sample
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Input Voltage Signal Sample Cell Output Current Signal

Scan Frequency: ~ 0.01 - 1 MHz
-Change in Amplitude and phase related to the Impedance(v)

Difference elements respond differently to different Frequencies
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lv.s E | Resistor

Phase Angle ¢ = 0° Voltage

OhmsLaw ,_" , _ V(O
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V(t) = Sin(wt) Input Voltage
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Current

Capacitor
Q CV
“a V(t) = Sin(wt)

I(t) = c‘;‘; I[(t) = Cwcos(wt)

[(1) = Cwsin(wt+90°)

V(t
U P

4 = apacitor
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Phase ¢ = 90°| s
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Phase Angle ¢ = -90°
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Phase Angle ¢ = -51.7°

Voltage

5 _ E - E, Sin(wt) Iy Sin(wt)
I, ISin(wt+¢) ° Sin(wi+a)

Magnitude, Zo Phase Angle, ¢
Nyquist Plot Bode Plots

/im  (Complex Plane)
a+bi

v Frequency
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Electro

IHP OHP  Diffusion Bulk - Nonfaradaic Current
Rot aver Solution (Capacitive Charging)
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I Frequency Dependent Circuit
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Ret Bode Plots
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Ret Bode Plots
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Ret Nyquist Plot
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Gomry Instruments
Universal Dummy Cell
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Equivalent Circuit

Cdl

Ri

Z' Real Impedance

A = region of high frequencies (MHz - KHz2)
B = region of low frequencies (Hz — pHz)

http://dx.doi.org/10.1590/51983-41952015000400007
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Butler- Volmer Equation
Current r P
! I

i = i, (exp(e ;U 1) - exp(-(1- @) 1)

Low Overpotential
Voltage e -> (1 +x)

' -  RT
Rct I
A\ nki,

| \ Used to calculate lo (exchange current density)

Good Representation of catalytic activity of the
electrode surface toward a specific redox

couple

https://www.gamry.com/application-notes/EIS/basics-of-electrochemical-impedance-spectroscopy/



