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Abstract : The passive type direct methanol fuel cell (DMFC) is an attractive power source for portable devices
due to its simple structure. However, the passive type DMFC has a disadvantage of instability of reactants supply
and products removal. This study focused on the mass transfer on the anode and utilized a metal foam as anode
flow field to reduce the mass transfer resistance. The experimental results show that the power density and
operable duration increases with the pore size of the porous flow field.
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1 HEMEART
Table 1 Tested MEA specification. 400
PEM Nafion 212
Reaction area 25cm? (5 X 5¢cm)
Anode catalyst Pt-Ru 3.0 mg/cm? 200
Cathode catalyst Pt 1.0 mg/cm?
Anode GDL Carbon paper
Cathode GDL Carbon paper
0.0pm ¢ - 4 .
0.0pm 200 400 600
*K2 @HH-—KRoN—N—FT
Table 2 Tested carbon paper specification.
Type Toray TGP-H-090 400
Material Carbon fiber
Size 50 X 50 X 0.28 mm
Porosity 78%
Pore size — 200
*3 #HERILEHET
Table 3 Tested metal foam specification. 0.0pm
Metal foam 0.0pm 200 400 600
Type
1 2 3 (b) Metal foam
Material SUS316L SUS316L SUS316L H1 ABEEOHA
X pind ]
Size 50 x50 50 x50 50 x50 Fig. 1 Magnified figure of flow fields.
X 0.3 mm X 0.3 mm X 0.3 mm
Porosity 80.5% 81.5% 81.4%
Pore size 50um 150 um 300um Load controller with
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Fig. 4 Experimental system for permeability test.
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Fig. 5 Experimental system for air permeability test.

3. RERHFER

3.1 RAEERIPREBEURICEAILE

LU DFFONT MV 7 % 150cNm & L. 7V — Fifi®
% 1000cm®/min & L. BRFHEREE L OV ViIRER 40 C &
LT, Bi#EE50um & —KR o XR—=8—%7T ) — Fif§
e LTHWBOREEELZ LB L -HREZK6, 712
N TR RO & GDL Okt E s X %
Yo 2T, IV g THE U/2EE AR T/RE L,
ORI X AP ERNTH L LEZDONDL, ThE
D, BEGEESICE 2 EEEIE URRIE, 2 8
DFLHE TR D B K O A 15 DR B PE D 78 3 BREHI G
B G Z2 IO EDSE L0 THEHEEZD
N5, KM IZEREE0.15A/cm* THREPOT / — Fif
BOMF %2R o MR 2 2 5Ja3E A o %
ILRFZETH Y., BEERII I =R R=8=ZHRTEL

8 BB Vol.18

1.0 0.07
Cell tightening torque: 150cNm
09 | © MPEt"" f‘.’amso Cathode flow feed: 1000cc/min
(Pore size 50pm) Fuel temperature: 40°C [ 0.06
08 ‘s = Carbon paper Cell temperature: 40°C g
[ ]
E 07 | ® F 0.05 S
‘ =
o L =
> 06 . 500°%°%%%,, L o.0a o
= o5 | 4 0°° %o s
(4 et UL o c
Z oal ng o2 n 5 L003 G
° iigooo " o T
O o3} gl TEg00, W o 8
. o gy %00, 002 3
m m 90 °
02 | ® . %0,  ° o
» ] - %o o - 0.01
01 g u %
OO
0.0 . . . hee! 0.00
000 005 010 015 020 025 030 035
Current density [Alcm?]
K6 %IAEzRAVEEEOREMEE
Fig. 6 Cell performance with porous flow fields.
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Fig. 7 Resistance polarization with porous flow fields.
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Fig. 8 CO, bubble on anode flow field (0.15A/cm 2).
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Fig. 9 Permeability for porous flow fields.
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Fig.10 Air permeability for porous flow fields.
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Fig.11 Cell performance with porous flow fields.

Zxbhb, IhE D, BEREOHKIH S TRIAERY O
W DSHEAT IR B O BB TS L L €. MR E RSB
VB K& RFEBERE DA U722 BEMEATE Ve IS, ] —
DEBGEMT, BREEZ 0.15A/cm” 1ZFE L THE
BT o TR ERILIORT A=Ky R=N—=% iz
FMCidB X250 BRECHREIMEILT 21T, i
&I TIXZ D 6 f5LL Fod 327 BN > THREO R
RE& 725 2 LG h oz, FEEFHRIEE O KITHE-> T

Vol.18 No.3 2019 9



IAREMIL__Paper

RALIRFE DB E IR T 5720, ZBRALEFOPEB I
BhLAEEE 7/ — Filiilge LTHWwWAZ LT, &)
BWRERRRH GO EEZONE, EXD, 5
WeEz 7/ — Fiig& LTHER L7278y &7 DMFC T
E mORKHDEE R O RWIEERHRE R AR 55
ERW LN o T2,

3.2 RATBROZEAEHIREMRICEAD
wE

LV OFKEDAFTF MV 7 & 150cNm & L. B Y — Nt
% 1000cm®/min & L. BREHEEE L OV VIREER 40 C &
LT, F{ua)E o2 fLENIEEMRIZE 2 282 2o
THE LR 212, 13138, W BRI
# & GDL O MHEPiasIc X 2 P2k, IV llE T
A U72BIEAHART/NS L P A e Bk Ic =%
726 L7zigthidfw e EZ 65, 2L, HER

1.0 0.07
OPore size 50um | Cell tightening torque: 150cNm

09 T | ePore size 150um | Cathode flow feed: 1000cc/min | 4 46
0.8 OPore size 300ym Fuel temperature: 40°C =
;Qg Cell temperature: 40°C [
S o7 09 [ 0.05 ]

[

g 06 [ o GeIIERE, P
8 . #° % ®e.0 2
5 057 o iW o "e O k7
> . ® °% eO Lo03 S
% 04 DDEEUDU Pll| -
S P UUDQ o e —
03 QQEU UDUQQQ © oD I 0.02 g
02 | @ gggg o ®0O o
’ EUUU o "

] oovege., © I 0.01

L O 00,
0.1 . % .'QDE u}
O (]
0.0 8 ey 0.00

000 005 010 045 020 025 030 035
Current density [A/cm?]
12 R&2ZARORIEELZHV-REMRE

Fig.12 Cell performance for porous metal flow field with differ-
ent pore size.
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Fig.13 Resistance polarization for porous metal flow field with
different pore size.
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Fig.14 Cell performance for porous metal flow field with differ-
ent pore size.
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