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Abstract : The amount of methanol crossover was measured with changing the operating condition by using a liquid
methanol concentration sensor. Appropriate operating condition was discussed in terms of methanol crossover. Mech-
anism of methanol crossover was classified into three items which are diffusion, convection and electro-osmosis. Con-
tribution of each mechanism to methanol crossover and the effect of operating condition were analyzed with varying
methanol concentration, pressure difference between anode and cathode, current, temperature, and stoichiometry of
anode fuel. Among the three mechanisms diffusion affected mostly and electro-osmosis effect was observed only

under high methanol concentration.
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Fig. 1. Equipment for measuring methanol crossover.
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Table 1. Effective diffusion coefficient depending on temperature

temperature (°C) 40 60 80

effective diffusion
coefficient (m*/sec) 3.145E-10

4.667E-10 6.468E-10
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I: electrode thickness

Fig 4 Q25 Y8 2700 G s o S g
otk dRTel 98 2ol G Hed Euns wa 2
o e el gk wel el ATl g 2b)
Weks] Fajol vl G 3] vold A0 3

33 HRel 98

Fig. 5= 7t we weE £ Y& Aiolrt. &
=7t 27}5101] w2t ”ﬂ g&o o] Frtete AT
dlffusmnoﬂ/ﬂ«] 73-¢-¢F Askeh. a2y AR St wet wgk
& T FasQ oA AsS A FWolA HEE
o] At3tEo] FE7F HAAsEE, o] TE AR sty
diffusion®] &3/} Foj5o] HWghSe] T3 Z=27) HaE A

o7 2 £ 9l

4.00E-007 =

3.50E-007

)

3.00E-007
]

2.50E-007
2.00E-007
1.50E-007

1.00E-007 ~

2
methanol flux (mole/sec.cm

] 80°C, 2M MeOH
5.00E-008 -

0.00E+00 +————————————————————T1——
o 2 4 8 &8 10 12 14 18 18 20 22

pressure (KPa)

Fig. 4. Dependence of the anode pressure on methanol crossover
flux.
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Fig. 5. Dependence of the current on methanol crossover flux.
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Fig. 6. Dependence of the stoichiometry on methanol crossover flux.
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