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Porous electrodes
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e Constant conductivities o, k

e Tafelslope b = RT /aF
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Electrode Effectiveness Factor
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Paulin et al. ‘77, Scott ‘82, Costamagna et al., ‘98
Catalyst utilization, e.g. Gasteiger et al.



Explicit i — AV relation
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Presentator
Presentatienotities
Sigma ~207 * kappa
dV = 0 is where Tafel approximation fails


Optimal electrode thickness

Lopt ® V20kb/i
Lopt = 40kb/i(0 + k)

o= 10%
av o =102k
b
Fuel cell |24 Ex=1/3
uel ce um / o=
k=1S/cm R
i =1A/cm?

Flow battery | 2.5 mm| € = 2/3

oc=k=1S/cm
alLi, /i i = 0.3 A/cm?
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Optimal porosity

K =Koel®, 0 = 0g(1 — &)1
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Butler-Volmer kinetics (a=1/2)
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Conclusions

« Tafel slope b(2 — €)

. 4b
* Thickness Lopt ~ ﬁ

» Accurate explicit polarisation equation
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A theoretical analysis of the optimal electrode thickness and porosity.
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