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Why mass transfer is important in electrochemistry?



Outline

• Introduction to mass transfer.

• Steady state voltammetry on a rotating disc (RDE).

• The microdisc electrode.

• A comparison of the RDE with microdisc electrodes.

• Migration – movement of charges due to an electric field.

• Summary.
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Migration: Steady State
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Diffusion
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At constant T and P, which is the direction of the spontaneous 
transformation?
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Steady State: J(t) = constant e FD(t) = constant

Which is the relationship between the flux and the 
concentration gradient?
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electrolyte D/10-5 cm2 s-1 (p/C  molalidade)
0,05 0,1 0,2 0,5

HCl 3,07 3,05 3,06 3,18
LiCl 1,28 1,28 1,27 1,28
NaCl 1,51 1,48 1,48 1,47
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Diffusion out steady state

Steady State: J(t) = cte e C(x,t) = cte, c/t
Out of ss regime?
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Diffusional flux given by the First Fick Law:
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Fast charge transfer, that is to say, not polarization by
activation, so for t > 0
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Exemplo difusão finita

• Suposições:
– DA+

sol > DA+
filme

– Rápida incorporação das
espécies A+no filme de
óxido

– Formação do par iônico
(A+ e -) na interface óxido-
eletrólito

– Difusão do par iônico
através do óxido

– Par iônico encontra sítios
M+n originando sítios
M(+2n-1)



Leis de Fick
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Leis de Fick

L = 30 nm

D = 1x10-13 cm2 s-1
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Leis de Fick
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Leis de Fick
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L = 30 nm - D = 1x10-13 cm2 s-1

Co = 1 mol cm-3



Exemplo difusão semi-infinita
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Leis de Fick
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Leis de Fick
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Leis de Fick

  
 tπ
C D

zF   j o= D = 1x10-5 cm2 s-1

Co = 1x10-5 mol cm-3



Comparação difusão finita/semi-infinita


