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ABSTRACT : Direct methanol fuel cells (DMFC) are presently paid attention due to their higher energy
density and portability. In order to slove problems such as high anodic overpotential and methanol

crossover in DMFC, an analytical analysis for electrochemical model using Tafel equation and limiting

current density was performed. Change of operational parameters such as temperature, transfer coefficients

and membrane thickness results in helpful informations on voltage-current curves.
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Fig.1. Reaction and Scheme of DMFCI(Directly
Methanol Fuel Cell).
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Table 1. Calculated mass transfer coefficient from experiment data

Cﬂe( mOZ/ m3) ilim(A/mz) ‘ }i’LS(lom ) m/S) -

- 250 48

Table 2. Parameters and operating conditions in DMFC

Parameter

Referece exchange current density of anode at 80°C [10] 9425 A/cm?

| Reference exchange current density of cathode [9]

Reference oxygen concentration of cathode kinetics

Reference gas dentisy
anodic transfer coefficient of anode [9]
cathodic transfer coefficient of cathode [8]

Thickness of membrane

Ionic conductivity of membrane [9]
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Fig.2. (a) Calculated current-voltage curve of DMFC ;
(b) Three kinds of potential drop contributed by
anodic, cathodic overpotential and ohmic
voltage drop.
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Notation
A° cross-sectional area, m°
C; concentration of component 7 in

compartment, molf m’

C,;CL concentration of component 7 in catalyst
layer, mol/m®

o feed concentration of component 7,
moll m?

a” thickness of membrane, 200 m

F Faraday’s constant, 96485 C/mol

[ ”33 rof Teference exchange current density of

~anode, A/m?

]%i of Teference exchange current density of
cathode, A/m?
L cell current density, A/m*

lym  limiting current density, A/m’



Ly parasite current density at cathode

resulting from methanol crossover, A/m*

K" ionic conductivity of membrane, S/cm

pLo mass transfer coefficient, m/s

ﬂ%e mass flux density of methanol In
membrane, mol/ m®/s

R gas constant, 8.314 J/mol/K

& rate of reaction at electrode, mol/ mz/ S

Q) double layer capacity, F/m*

1 temperature, K

U electrode potential, V

Ucn  total cell voltage, V'

Uiezz standard cell voltage

%48 anode feed flow rate, m// min

V anode compartment volume, m’
Greek letters

a, anodic transfer coetficient at anode

Q. cathodic transter coefficient at cathode
Oy density, kg/m’

Og rof  reference gas density, 1.2 kg/f m?

7 overpotential, V
Subsrcipts

a anode

C cathode

ref reference value

Me methanol

CO, carbon dioxide

Superscript

CL catalyst layer

F feed

LS from bulk liquid to surface
M membrane(PEM)

0, oxygen

0 at standard coonditions
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