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ABSTRACT : In this work, the electrode for fuel cell was fabricated by mixing carbon blacks with activated
carbon fibers (ACFs) in order to form the proper three phase distribution, and then the change of electrode in
three phase distribution was investigated. Pt loading yield with ACF content and Pt particle size were determined
by AAS and XRD measurements, respectively. And the pore structures, including specific surface area (Sggr),
microporosity, and pore size distribution (PSD) for each electrode were systematically investigated by BET
volumetric measurement. The morphology of electrode in three phase distribution was determined by SEM. As
an experimental result, it was observed that Pt loading yield was not influenced on the content of ACF. While, the
electrode in three phase distribution was largely improved in the case of 30% ACF addition on carbon blacks.
These results were probably explained by the increase of the portion of micropores, resulting in increasing the

active sites of catalyst.

Keywords : electrode, activated carbon fibers, three phase distribution, adsorption.

52 ARAAE HfaZe] du=EwA AAr &
ek Q= CdUAIEAE WA €+ A AR
A 71e2A BAle] dade] Hla gla A" 34
25 v EEHoR AT F e oA Aok
olAF g2l A cle] 53] A2 AFAAIA| 7]

rlr 111 -l

ru{f

3 7

Zolgl= HojlA oko g o] B3k AL-S A A
g & Qleh?
olg)gt A AAE Aol ulg}l s7pA 2 HEHs=
o], &22]8 AR A A (alkaline fuel cell), $-§&HA+3
A 5 71 2] (molten carbonate fuel cell), 2 3|AFs}=E A7 A A
(solid oxide fuel cell), ZZ¥A} Z3) A& A7 A A] (polymer
electrolyte fuel cell), 22|31 14k 5 7 A] (phosphoric

Z2|M, A277A A1ZF, 20034, pp 46-51



Polymer (Korea), Vol. 27, No. 1, 2003

acid fuel cell) 2 FE-=c}*
ATARA = It m (A7, HEE, HeEhE

.
N T

4

!
=

Qu =
Al =53 56l TRt 28a s
Bap7h AelA she] RS 2ol 4

B>
N
N
23
&

Fo] gavolxo] AL, d=elM= FelEEE F
I3E Akol Al o] 57 Aol o] eIt =
= s "ot AgAAe A5 dnkHe= o1
um oJske] wAZ]Fo R A FulSy) ofstel] Wt
S7IAE 93k 0.1 um o] AdrlEer 74
= Ao o] Fo] A=H|, 53] mlA7]EE 7
THoR AsAe] Fol Solrt ' A= flelA A

54 AN G o] Mg S, A, w7
A AP ARE YAt MeHoR Agek

Ob‘l rlo
ftlo
i
LA
o|
Lo,
oL
¥
o]
.
i,
ES‘-"
o
£
N
Y
ftlo
4
(o3}
o
X

)
2
o}
e
[AE
oo
N
i"'{
N
N
H
b
o
rir
.
%
2
g
2
2
>
fr pS ot

£
AN
2
M
2
s
=2
4z
i)
ol
(o]
¥
R}
4
lo
=
BN
e
oflt
o,
ol

Y, @ o, ol e
rle
i)
o
[yi}
[4 0
2
4
=y
BN
=2
>
R
4
=
olo
rlo
Ao
=2
i

AsAS F3l 24l 1 B
= AsfAe] gt ki) v gs W SR
= 51_/\1—}\]7 = 8

£
-
N
K
o
b
n
fo
-
73]
rg
2
»
izt
(R ol
o Y B

™ 3
o] 7] Wil EA AY =7} w2k o)

24 g AHE o83t AT TS F
AFAZ]7] 813 e d3lo 2 HAAE 71E &
w whAQ) ARt vl Ay Fe] ke B4 whad
T2 47 293t Wgs TR & AFE A3}
3ol o) W, g Fo Qrs} i) 8] FE
Ho] Axe] At WF RAkgo] Wolxk Zlow u
TE 3 Qr}te

ool & QAFolAE AU Fv) BAHEL TF

Eg|H, A274d Al1Z, 20034

Adsorption Properties Fuel-Cell Electrode 47

= vA7E EENAE Stk AdE]

= 3277
AslA TSl 24 HaAFE Ao met &
3 ¥ Mg @EAAA sl A5 wesE 7433t

Ao 9 AR Sl gAR AL AR vz
M e] 125 mY/gelx v+ JA=27]7} 20 nm<] HiBlack
40B2 (Korea Carbon Black Co.)= AR89y, 84 BhA
A= v EE A 0] 2000 m¥/gel AW 2001 (Taiwan Carbon
Co)= ol &stsirt. A=Az $loix Z3HAZ= poly-
tetrafluoroethylene (PTFE, AldrichyS AR8-3}13, 7|4 &
Ao 2 AREHE Bk4 o]+ TGP-H-77 (Toray Co.,
71190 um)E ARtk Wl S Azl AREE
3P FAF (H,PtClg-6H,0)3  3HA]  sodium  hydrosulfite
(Na;S,0,), ZHAEs}R4 (Hy0,) Aldricholl Al 13k A}

ASAz, A5 FAANERE A= 7REedy &
A BRARE 4§ BeES AL s A
| S5t A7125 AR&sll 600 C

L5209 F7] 517194 3417 FeF @A)
= Jalan 527 FRo|=HE o]
sle] Alzshgie) W] of T Aol diste zHzt
10 wt%7} =5 243tk Mg Pa= WA o
splFaks SRl 59 225 70 CTE A3k,
o] golof 3JA 2] sodium hydrosulfites 33 FAF
o] Aol diste] 1:8 ME3AANY 5= v
i K I e s ) ) A B P B oL A 2 B e

fus RS

_U
=
>
o
s
+
Q
e
Ay
=

I

B S wHE©] 100-120 pm FAZ FolES WET)
gl 71 =S PTFER WAe)s ghaFo] 9q
02 mm F7A2 350 C, 20 52 30 kgr/em®®] L
7V AZA)A AZL FAAZ) T Ax 297] 900 C
A A 1A ZF E2F 2ZAZ T

f
£
u

g4 BaAGE 5 ABAX A2 T EA 47

hul o

il
n‘.10|r



48 Parketal

H =
20 mLel| A4HHNO;) 5 mLE A7Fste] |AAE3E
4 7] (Perkin-Elmer 2380, AAS)S A3l &A1)

o] Qix=7] W AR AlAE B4, PYIACF+CB] #
W o Wlg S §lAke] AAA A7E AR 9
3l source® Cu K, 5 ARS8 X-Al 3414 7] (Rigaku
Model D/MAX IIIB, XRD)Z 5-60°2] W $jol|A A3
i, 5°%min £E2 FASGlcE B3 3L AAES 54
7] $3i4 E=ol=el 28l A|l=% PY[ACF+CB]
s AP F YA REAREA 7] (LINK system AN-
10000/858, EDS) S AH8-3}6] 3-415}ic}

W3] 71272 9 XA Fe) B2 Az 93
NErag s FA AZANAE AAT =
o S ARR ARSI 74 AlRE 573KelA
Lol 10° o ofS2 S1sk o 7AI7F Bt
7] 4171 & ASAP 2010 (Micromeritics Co.)= °©]-&3}<

Al 4 (PPl W N, 71AHS] A
Z45ch 19l BETASY ol &5}o] MlEME Sy
2 F 715 () 2B A S S

% ofN b oox

[2a
%
o

=~ =
$ow, BJHAS? o|&3lo 7|¢=27] X% (PSD)E
Fgick

5 RT3y il fe] Aol e A
=9 ¥HE FAAAER] A (JEOL JSM-840A, SEM)<S

W3lE s B9k} Table 12 WF FRo|= golS
TFAEE th2A) 3 24 gagdfet sREEY 24k

ZRo|e HPS ARl WIS Wx|A]T] B 2
Zo] 99.9%7}A]2] =L dxLL AL £ 9} I

Table 1. Loading Yield of Platinum after Impreg-
nation of 10 wt% Pt on ACF&Carbon Black

support platinum loading yield (%)
ACF:CB (0:10) 99.99
ACF:CB (3:7) 99.91
ACF:CB (5:5) 99.99
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Figure 1. X-ray diffraction patterns of carbon-supported with
Pt.
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Table 2. Properties of the Pt/[ACF +CB] Powder

average pore diameter

ACE: CB Lo (A) (A) from BET
0:10 34 71.6
3.7 42 48.4
5:5 67 29.4

“Crystallite height.
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Figure 2. EDS spectra of Pt/[ACF+CB] powder (a) non-
treated and (b) heat-treated.

Table 3. Removal Ratio of Sulfur

concentration of  removal ratio of sulfur

sulfur (wt%) (%)
non-treated 2.29 27
heat-treated 1.67
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Table 4. BET Data of Each Electrode with Different
Weight Ratios of Activated Carbon Fiber to Carbon
Black

ACF:CB surfacelif; (m¥/g) microporosity (%)
0:10 358 10.7
3:7 781 413
5:5 962 40.6
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