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Performance Analysis of Fuel Cell by Controlling Active Layer

Thickness of Catalyst

H. G. Kim*

A 2-D model of fluid flow, mass transport and electrochemistry is analysed to examine the effect of current density
at the current collector depending on active layer thickness of catlyst in polymer electrolyte fuel cells. The finite element
method is used to solve the continuity, potential and Maxwell-Stefan equations in the flow channel and gas diffusion
electrode regions. For the material behavior of electrode reactions in the active catalyst layers, the agglomerate model
is implemented to solve the diffusion-reaction problem. The calculated model results are described and compared with
the different thickness of active catalyst layers. The significance of the results is discussed in the viewpoint of the
current collecting capabilities as well as mass transportation phenomena, which is inferred that the mass transport

of reactants dictates the efficiency of the electrode in the present analysis.

Key Words : Catalyst(Z}), Porous(TH34 2}), Membrane(2}), Anode(%=F), Current Collector(AF-42p), Cathode(==), Fuel

I Abstract [f

L Cel( B2 AA])
1. ME HE W7 §ov), 3 WA LES WAX Ao,
T @A 9y #ola 9l tAr| HA, $7|7hs 2A
ARAAL 271318} wkgo) 98 S3tef Y& A7l Eake e daolu 71AA do) R ¢l AHH
A2 A Wass A2 2 o|EAYL, S48 Moyt 2 oz WhgAlo|tt. & AR AR E ARV} AL Y= A
A7)A AYEoRE FF bpAlo] Ul krh £3] nEA SouzE AF olga7] fRo] ouix] EAlo] Hoj 2
A AR ARAAE G AEAZ 128 9 5 n AEE0] 40-60% HE2 o Hrp). J2) gy 2

Ardigtm 7| ARFAE S (hkim@jj.ac, kr)
4 560-759

A& JoAl g3 535 370 120007

133



& ZEZL Q7] o] &50] o Aok whEA of2i3t of
g 7HA] ol = Qg s AR A2 LUHE
) £3) o2 WAFA 2Hg drdA Y o] gds) A
Hg2 Q.

ol# g A WfAY drAAE YA a0l F2
A DEAGS AHAR AN 2o f4lolu 2
e a7t gl Fajdo] F2E gk glon Ao
Zste] A olQole TA7IA dUg, A AAE T
g 9 A HYeEME S&o Ha Q. B3 £
3 247 A7 AR AR WgE dndA]e] Lo
A S&Eot E AR oS Hrt. 2y Ade
£ ARAAE 429 gl $ojstths Aol Yout 1
gg A2L08 5o ZAE Q3 Ael A, dAEa

o Wgzoe] e =4 24T WEST Itk §3 &
o A4S 3 o2 WM WAFY o] kS
Holo]] BHZAL 2YHATF ol ol st 2

3}t

A 297 A
AR ofa 7+ 3
o9 8 F&E
uhole, 7hA%A

—=0d

o A% 447 2

d
ol

o) sl L8 Asay A
2EO Wt B4H0E £O Aect
Lo

A AN, B350 9 Aol

Bt

oXx

[¢]

N

ANAES, 48 N2, #2H, 7]

28 29¢ 9 REFo2 TYH)

—=

o o3 HH A HH
= 'r“?.l’ T 2 E }_/‘3_‘1.,——‘,_—,

47

flo My 9

i
=
<
=
1

ield Plate)S 71214 v o] &
WEEu Fo] £2 AMgH; ®

2L
)
1o
oXx.

\r
ok

Boz 742E1 glow shAT JEF o HAREL Eg|
1 $84¢ dejztm Yu®?. gutg oz AaEE 18
2 A2y ARAA L e (Electrolyte) 2t FrH2] Mt
(Electrode)o] MESXAY EAoIA QI Hej2 Abao}
47t 270 A2 T o), YRAEZA Avie G
a2)3 Bo] BE UG, oo 22 An AR 9 A
2o Ao Bat AFAYE T Bis] AYPET Y
Aa”ﬁ O]E}—(M’IS).

o] =EAL 9o 7143 upet Zo] ARAA S Aol
2 g uAL Zu) 429 TV A7H Aol vA

1 O

134

FHL 2ABIG O ATo|M AFAY U H7|3}3
249 LS SO BTN
B47) Aol A7)3feH V)2 RE B4

34
A

z i

—

0.0
o=
!

B ora e

2, HRHMX| FelQAsY 2

o010

= 810
L =T R

ohg4 AR FAE AU 4T, 3
&7l Ay 71AgE 7 (Interdigitated Gas Distributor)
o A5 900, 9-37 AY Y AR AR Current
Collector)e} A3l 9lc}. Fig. 104 Kol #Heol 7ol A&
A paE FFOE Faol Ho, $A AxFV)e 2
o2 Zt7 7hgEo] e AEAANAY drdAY
dARE FFYN ik Hu)53} v3E1 Sa0l2(H)

I AR FefH L a0l oyl nEAAE

33y

Faoj 23 Agste ol
A32E FAFOZA A7IE BT
. = o] 44
Hog 34 9 dAA o stct A A @Y
AoN o M7 & Je& 71€H 2R Zufjo o9&t 9o
W @4 ZEA A ARAXY Evj=e Table 19 1
a9 ue} Zo] HFPyE FHUCE & o F2 AT
7MY HHHoZ AMLET Yot RolA Holg ulg o]
Zu} R0 AYAALRE F2 HAUYY(FCC) AA+E
24 95 21 45g/cm’, A7) AEEE 10.6mWemo] T W
gleta A& 7HAT gl

Fig. 1 Schematic diagram of a principle of fuel cell



B 3ET(|AIE S =2 Vol.16 No.3 2007. 6.

Table 1 Catalyst materials and structures Anode Membrane Cathode
Catalvsts Crystal | Lattice Parameter | Particle Size : ,/
4 structure A A) Hy ~ Ar
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Pt-Fe-Cr | Cubic 3.866 49
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Pt-Fe-Ni | Cubic 3.812 46 o5 T
Pt-Fe-Cu | Cubic 3.850 45 0.1 0.Imm
Curent Current
Collector™| ZmL Collector
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Hy Ar
Inlet —} Outlet
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Fig. 3 The interdigitated fuel cell model
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Fig. 6 Current density distribution at the cumrent collector
as a function of active layer thickness of catalyst
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