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Study on the surface porosity of porous thin layer electrode

for phosphoric acid fuel cell

Kim Jo Woong, Kim Yeong Woo, Lee Ju Seong

Dept. of fndustrial Chem., Hanyang University

Abstract

Gas diffusion and ciectrolyte penetration in wetproofed gas diffusion ciectrodes were studied using layers of PTFE-

bonded carbon.Minor variztions in fabrication and testing procedures resulted in very large variations in catalyst tayer

wetting characteristics and permiability for reaction gas. By controlling the pore size of gas diffusion electrode

carefuily by varing the PTFE contents. baking temperature, baking time and ammonium bicarbonate as additive, the

primary pore was decreased and the secondary pore wus increased and 5o more reaction gas through the primary pore

could be reacted at catalyst agglomeries in the secondary pore. And the cathode current density was ingreased to

more than 400mA/em” and Tafel slope vaiue was decreased to lower than 110mA/decade.
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Fig. 4, Changes of oxygen reduction current density
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catalyst layer at 0.7V/RGE at 190 C in 100%
HPO. Baking temp., 340C
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Fig. 5. Cyclic volammogram of Pt/carbon electrode as
to the PTFE contents in catalyst layer at 190°C

in 100% H,PO,.

3.3 4% 2z E ZolEe T Y HE|
PTFEG %9 wis 2z2esd @ dAFe
Tafel7] €719 FEAEE Fig 64 JEUHAD,
PTFES el 938 "Il 2382 (370C)7
Z7lebel] whet 360CAX = AFLEI ek A
a2 He Zgtr, Fig, 7e Tafel?l &7l 2 0,
TV/REEA XY Rfdny 2357t 2718 u
2 wezs Bazm gt Fig, 82 30w/od
PTFEY wx® A3e 330 2 360CHA )-731&

Z9| cyclic voltammogramelth 360¢els 2FH
# Ao A4 A —‘?—7]' A3E =P Fig. 5
4 VtERG wlebzte] MFHEI ErhE AR E
el A 2NFE ‘?}0}4_1# A171Fel Fawel 2,

2712e) Hlgol 2 ZBHY7] AEo|FD AL

i
v

500[ -

Current density (mA/cai)

Contents of PTTE {w/o)
. 6. Cathode performances at 0.7V/RHE as to the
PTFE contents and baking temp. at 1907 in
100% H,PO,

|
9a

0.9

|

I
O.B'I

1

0.64
0.5—5 |-
0.4
0.34
0.2
0.1+

Potential{(mV)

[ e e e e v 11 T Ty

6.01 0.1 1 10 160 1000
Current density (mA/C i)
. 7. Tafel plots of electrodes according to the
baking temperature of 320. 34¢, 360°C. PTFE
content 30%

i)

150
125 {
100 H
751 A
501 PR - /
D5 ’7‘ LT T T g f’
o
254
.50 "[/
751 7
-100+
-125+

-150 T T T T T T
-0.2 0 02 C.4 08 0.8 1 1.2

Potential{V')/RHE
Fig. 8. Cyclic voltammogran of Pt/carbon electrode as
to the the baking temperature at 190 Cin 100%
H.PO..

Current(mA)




166 S

817 249 #)37 1993

w5 Fig 60)4 #Z9] PTFERe] 20-40w/02
A5 d@drAE 2425 E 360CHAR Frhava
AFL =7t 182 Bol 58 PTFEY %] B&
AFAA o 2demd v AEFLEgre] Zale)
Z BHoagozgy PTFE 1%194 sl B A
2pored] FATL =2 ¢ U9t PTFE& ko]
Eii 40w/o °W°43H£’r *@£E7} 370¢e] e
ol Hesldgude 4718 AITAF Yoz
9 HEge A m &z rlEs 4

J =
98 gacte de ARYEE Urhiglch,

el Z0 E} é xﬂ 1 71—:-)13} k]| 2 7lEd 4%
2@A e weh nAste] »
_% PTFEgaE 20, 30,
32 10w/oZ5ta] 50kg/cmiel

dHon HAIFE VEF 27 £x 3600 SX4
RN BRI w2 MY S ABERL o
o] AAE Fig 94 vhehlgich, 284 abgg A
TEE W3} les E5 Advh PIFE g%
w/oE BW 28AZre) Frlel wE AFBRI
7R Reltrt £F AL 2080 AdFdle AR
RE7t Zhste A4S 2arh g 23 A7 20
B ol gold i PTFES 40w/o% A7 st Ao =
F4%o] PTFE 30w/08 %718 A8 28 2
#2 Hgen olzdne Fig 6o PTFE 35w/o
olF HXE MIFe] B 2FALE (350, 3607)
X d we ATEEGE Ve AT s @
= Ak, AT UFd #ATe gL SEMew #
# stded o AAE Fig 104 vehnglc. Fig.
10(a), (b)e AEZHd g3 wt w/oz 2z
100w/0% 200w/od] shEste @2 44 ¢8R
(Ammon-ium Bicarbonate, ABCZ Ty & 3
ZHElA HE THEA ATe WE #2329 Aotk
ABCE F7he] ata} vjgme F7he BEe 23y
o 2ZA 20858 A=2%¥9Y morphology
(Fig. 104 (€E 23 BEds 7% ARLL 2
&tk AF s PTFES Zolgia] 742 =aig)o)
EAYHE AF5AZ =8¢ o} PIFEs} £3e
AE o g Fulsie] viel Yz EAG
olch, PTFEe] §4eo] 327velmz 360%eoir %
£ PTFE?L #84% 7 223 A2 ofel
PTFES] Y= FHda] ade Pez Hajas

7Hede] wem olw g dete] FElE Had 25
of Aeel e e Ren gaach

‘u‘c

-1}

500

! PTFE 40%
=i PTFE 30%
& ¢ PTFE 20%

400+
300+

200+

ool r—/’-_/’.\-

5 10 15 20 35 30
Time (min)

Current density (mA/cm’)

Fig. 9. Current density as to baking time of electrode
“containing 10% Pt at 190°C in 100% PO,

2ALEIL SAE kA2 2B @
#AE A3 Aad Ud Q5P| gaA %—,
2080 23 A7 A9 A4 ARPe 108
227l AT YEFRG Ao ARILE @
sl MR st o dde AP A9 LA
b AAATEA A A 118 27]3] my
148 B4 gRelr 24 Alzte] 23ld Hol
A PTFEweto] #4&4 2908 24 dFutgol
BAHNE sHedel gor = vl A2
e Frhebe W AZ1FA B8 SR slgel
HAsel “dry" ddz-EAFeA Ay 2g
A AFEEs) ol detgvin A7

M

3.5, chE4Ho olxlE A $=a

2 5 (ABC) 9

AHE AFE &9 Ml el o 2&AHQ BEYA
FT it oist PTFEY) g8 239 20
Fof BEY Aokl ABC B 24T BReie v
F& AFn. #uE F33A == PTFE 30w/,
S 10808 A 5S FESA,

Fig. 102 ABCE #-1s L}%L*é ATl =W
morphology& H7|9%§ SEMAldelct, Fig, 10
(a) & ABCE 100w/o@ tatglemel Abaloin
{b} = 200w/o (vs, carbon catalyst)®7} &%
<o ERel A 2 7)7d 2E B2 e
ABCZE 3Anebqere 36807 1087 2339 A



Fig. 10. SEM Photographs of the surfaces of porous electrodes (X2000) (a)containing 100% ABC
(b) 200% ABC (¢} Baked at 360 for 20 min.(d} Baked at 360 for 10 min.
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