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EIS FOR CHARACTERIZATION OF CARBON-BASED ELECTRODES

Carbon: allotropes & spin off products

Optics, Nanoelectronics, (Bio)sensors,
Nanotechnology, Nanoscience,
Energy Conversion and Storage...

[Fullerene
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EIS for carbon electrodes:

»characterization and diagnostic
tool of electrochemical devices
ultracapacitors
supercapacitors
fuel cells
batteries

> characterization of individual

electrodes
electroanalysis

sensor properties
EDL and supercapacitors
electrocatalysis (batteries, fuel cells)
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» Glassy carbon — general properties e Thermal treatment

o Good electronic conductor » Chemical oxidation

o Resistive to chemical and thermal attack * Electrochemical oxidation
o Impermeable to gas and solutions
O
O

Low reactivity
Low density and high proportion of closed porosity

carbonyl
carboxyl
ketone

guinone

hydroxil..

»>as electrode material

o High potential window
o High chemical and physical stability

»as electrodes for energy storage devices

o High specific capacitance
o Low contact, active-layer and ionic resistances
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Formation of GC/Ru electrodes

 Polished GC: GC-P/Ru
» Electrochemically activated GC: GC-A(III-IV)/Ru

=1V) by cathodic potentiostatic

Q, at Evs. SSE and

Ru added to GC-P
deposition fro
various Ly,

GC-P/Ru GC-P/Rul GC-P/Ru2 GC-P/Ru3
? GC- GC-A(III)/Rul GC-A(III)/Ru2 GC-A(III)/ Ru3  GC-A(III)/Ru4
(II1)/Ru
GC- GC-A(IV)/Rul  GC-A(IV)/Ru2 _ GC-A(IV)/Ru4
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Subtracted CVs .
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Hydrogen evolution reaction, HER
FP(H*/H,) = 0.00 V vs. NHE
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E =-0.725V vs. SSE
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A(I11)/Ru3
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A(IV)/Ru4

Pt/Ru 0.60 534 x103 0.78 2.1 2.7
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REACTION OF HER

Kinetics and impedance equation at metal surfaces:

M + H+(aq)+ e'z MH(adS)"" V|
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H;x=0) diff. ; H; (x=bulk)
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Wio) = & + (0Q+ & byd, + a;d P+ |0
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EIS OF GLASS-LIKE CARBON ELECTRODE(S)
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Simulated IS of GC electrode based on the heterogeneous

electrode surface concept: Two different CPEs case
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General Procedure for Analysis of Impedance Spectra
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