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An Experimental Study on Measurement of Oxygen Concentration
in the Cathode Channel of PEMFC by Using GC
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Abstract : Fuel cell has been well known as a clean alternative power for vehicles.
Recently, an experimental technique has been developed measurement of species and
distributions by using gas chromatograph. In this study, cathode channel oxygen
distributions as various conditions were investigated using gas chromatograph and
cell wvisualization. And discussed relation between flooding and oxygen
concentrations.

As a result of experiment, oxygen consumption is affected with flooding. Fiooding
is observed in channel near hydrogen inlet, and oxygen consumption is low at that

region.

1. M &

Az, & AHME vEF 48 /1A @4
TA AFo] A AAZdez AAAL Y 4T
A A AAE o8 A 2RHoz Y
Fol T & e AR 7l€olzt &4, 53, 2
EAANAY daAAE NG, 2F 2E, ¢
94 T SN A= A L3 A A
il 2% 4 Qi 2dd o] mEAAHA
Y A8AAE 100Col8e FF 252 U3,
LA o] JuislE £wdld "o 93 S
9] Bo] HAFHA HE 29 L 42 5
AL ol dR8AX 9 A% AFE ALV 9
Fo 2EAANEY dsdX] J43ds s
A & #2lsh 9540,

avtdoz AgAX 9 JF& Prse A¢
AR 2k A% FHL AANAHY H B4 A
A £ A, d8dA U 42 9
BEo FRAQ A5 AN FA Fie o
Hol 9}, B3], YT A8AA U 77 o
& F-EoA FA S89 33 dx ¥4, 3
F Ag @A d3o] FA FuHIE F@, o

A} AL AFHA FddA AN A%
THe FGrigtegE: dAgAA A 2 ALS
Zlil(llz;s}% u A7 kS ¢ F dA 8 &

gt Y 29 FFHQ 4o 3
ot} ol E B Fxo AFHY E4E 9% 9
g A B4 Ay F 7L A20lEIHZE(Gas
Chromatograph, GC)&= ¥<& AL 7zde
oA A7 MyogMe A7 A, AT
ARE A BHo E BEE 7 ABvED
Az 357 AdE JlA Bz FY6
Folo} P FHol EAE) WE it
ARY E 4 HF B9 Bo] AAdYE Hol &
ctsle] Ata FEE FA3AY.

%, # dAPoAE st A2rEIHRE o]
g3l DA ANAY @9 AA K29 9K
of g F73F Aa F5e WIE AHEYgE,
ool 2% R §& 24N oW FAE /1A
A, E89 @43 o9 JEBAE HAcAE
ol gir), ol @A APt P& CFDH A
33&(3)73%&% Agzs 48 F Jedw

- 384 -



2. & ¥

nEAAALY B9 dRAXY T4 A

< el 7t2g FE3) AEL EAEAY. A
® EHol= HP 5890 series I plus Gas

Chromatograph® AF&&H2c. Fa9 Fr)e
99.9% £=& 7HAv 4379 A2 E 44
ALg-3Hgl T},

2.1 NE Fx|
2.2.1 MY &z A

Agolx 2188 nEAAHNEY dsAAE=
S5cm*5en®] & WAL IR gon 2 A
< Fig.1ol Yeld ute}l o] M3 serpentine
28 Adsnen], % S FIF P o
2 4AE A439d. #4989 39 4
9] FF BgE M2 hakH(counter flow)E H
AdEE ot € A7 Algd AHAg
€ Nafion 1122 Heo} 9lon Fig.1o] Ve dl b}
o Zo] 3717 Ade w6709 £ L 7}
ot BEY 7tAE ARG, S FAE
bubbling typeS AM83lG0o™ kW §3S 7}7.‘_‘

§3817](loader) & AME-313l e, diolg Aae
371 Wg FF 2o ¥
Sy Za2aR

A AR LabVIew

71¥k9] dolH AL ArgEA,

Air in

gll!'

Hydrogen in
Fig. 1 Channel configuration and gas
extraction port positions.

A Fx FAo) A AFEE Fig.2¢o) g
At

Temiporature
Contruolter  Backgresse
ulate
By T
4 Da
Hemidin % T baQ
= System
Check Valve
Heater
] »vu« o o
G
- |
Chromategraph
L
g
g kpreseufe Tomportary
Humiditer "ERIE Y reguteter Conalle
Al
Valve e
i
Oh. Tepemtury J

Fig. 2 Experimental systenm.
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Table 1 Experiment conditions

Temperature Humidity Voltage

40T | 70T | &% | 9% | 03V | 07V

i Hydr()gen Absolute
Air flow rate flow rate pressure
1/min 0.2L/min 1bar
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Fig. 3 Oxygen and nitrogen chromatogram from
Gas chromatography.
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Fig. 4 Amount of oxygen as current
difference at 70C.
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Fig. 5 Amount of oxygen as current
difference at 40°C.
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Fig. 6 Amount of oxygen as humidity

difference at 70C.
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Fig. 7 Amount of oxygen as humidity

difference at 40°C.
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