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Abstract— The porous gas diffusion electrode was described by cylindrical agglomerate model with electrolyte thin film

to investigate the effectiveness factor. System variables such as reaction rate constant, diffusion coefficients, conductivity, ag-

glomerate size. electrode thickness and temperature were combined into four dimensionless parameters. The effectiveness fac-
tor was slightly larger than that for slab agglomerate model. However, the effects of the system variables on the ef-
fectiveness factor were similar. The effect of electrolvte thin film was very small where the ratio of the thin tilm thickness to

the agglomerate size was less than 0.01. The electrode thickness for the optimum electrode performance was independent of

the agglomerate shape.
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Fig. 1. Schematic representation of gas diffusion electrode of cy-
lindrical agglomerate with electrolyte thin film.
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. agglomerate size fem]

A, : catalyst surface area per unit volume [cm ']
C,  :reactant concentration at bulk gas interface [mol/om’]
C - local reactant concentration [mol/cm’]
C,  reactant concentration at thin film interface [mol/cm’]
D, - diffusion coefficient in agglomerate [em’/sec]
D, - diffusion coefficient in thin film [cm/sec]
F - Faraday's constant {96487 coul/equiv]
i “local current density {amp/cm’]
Jo - effective exchange current density [amp/em’]
J - ionic current density {amp/cm’]
J : reduced exchange current density

: - local rate constant on catalyst [cm/sec]

s effective rate constant [cm/sec]

L, : thickness of electrode [em]
M,  :symbol for the chemical species i
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N

: number of electrons in overall reaction
: distance into agglomerate [cm|

: gas constant [J/(kmol)]

- thickness of agglomerate [cm]

: stoichiometric coefficient

: temperature [K]

. distance along macropore [cm]

: dimensicnless distance along macropore

: charge number of species i

aziolAa 2%}

o

gt on < TR

s =

: effectiveness factor

: dimensionless variable defined by Eq. (7)

: transfer coefficient

: dimensionless parameter defined by Eq. (9)
: dimensionless parameter defined by Eq. (9)
: thickness of thin film [cm]

: dimensionless distance into agglomerate, /R
: averpotential [V]

- effective conductivity {ohm cm ']

L,
n
N

(2 I o]

n

tjolu] wof 667

: dimensionless parameter defined by Eq. (9)
: terminal potential at X=1
: reduced potential

. dimensionless parameter defined by Eq. (9)
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