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Abstract The electrocatalytic behavior of the PtCo catalyst supported on the multi-walled carbon nanotubes
(MWNTSs) has been evaluated and compared with commercial Pt/C catalyst in a polymer electrolyte membrane
fuel celPEMFC). A PtCo/MWNTSs electrocatalyst with a Pt:Co atomic ratio of 79:21 was synthesized and
applied to a cathode of PEMFC. The structure and morphology of the synthesized PtCo/MWNTs
electrocatalysts were characterized by X-ray diffraction and transmission electron microscopy. As a result of
the X-ray studies, the crystal structure of a PtCo particle was determined to be a face-centered cubic(FCC) that
was the same as the platinum structure. The particle size of PtCo in PtCo/MWNTSs and Pt in Pt/C were 2.0 nm
and 2.7 nm, respectively, which were calculated by Scherrer's formula from X-ray diffraction data. As a result
we concluded that the specific surface activity of PtCo/MWNTSs is superior to Pt/C's activity because of its
smaller particle size. From the electrochemical impedance measurement, the membrane electrode
assembly(MEA) fabricated with PtCo/MWNTSs showed smaller anodic and cathodic activation losses than the
MEA with Pt/C, although ohmic loss was the same as Pt/C. Finally, from the evaluation of cyclic
voltammetry(CV), the unit cell using PtCo/MWNTs as the cathode electrocatalyst showed slightly higher fuel
cell performance than the cell with a commercial Pt/C electrocatalyst.
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Fig. 1. EDS spectra of PtCo particles.
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Fig. 2. X-ray diffraction patterns of MWNTs supported PtCo
alloy and Pt/C commercial catalysts.

Table 1. Lattice parameters and particle size of Pt/C and PtCo/
MWNTs catalysts.

Lattice Particle size(nm)
Catalysts
parameters(A) TEM XRD
Pt 3.92 3.1 2.7
Pt-Co alloy 3.81 2.2 2.0
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Fig. 3. TEM images of (a) PtCo/MWNTs and (b) Pt/C commercial catalysts.
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Fig. 4. Particle size distribution of MWNTs supported PtCo
particles.
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Fig. 5. The results of measured impedance of the MEAs

fabricated with PtCo/MWNTs and Pt/C catalysts. Current
density was (a) 200 mA/cm? and (b) 400 mA/cm?.

2 PFE MEA°) vl&] 43, kAT 843 &4o] A
L Ao g Yelgy. ol A7|AEAl0] & MWNTs

Zol gAAle] ERlo] TS 2719 Pico FE E019)
A7t BAHoRA AN 2 4G EAo] ks

ARl AwAe G, A Suae] gHo
Qlete] FojPAERZ0] 747 WEow BerHT,
23 9A470] e Cort Pt AV FFe A
oM P ARARS FEHS FUATIL, el ER
of Z7hele]  we kel FHB] AN
o MY ARS Aos BAAGD AW ¢
A s whe) ol BIS sl Fujel 248 &
A <o WuARle] ZeE A9A YT MEAS] 29 A
go] Eguo] 7] MR o] Aol FojAAe] Fa
S BEslE ofg $E Hol gtk e
PICOMWNT s} PyC Zuje] 47)shets] Zu] 24
WAe wmals] flske] CvE s AnAel

o

2]
S Sol7] AT W2 ORROAM =2 w7

0.3

0.2

0.1+

0.0

-0.1

Current (A)

-0.2

-0.3 1

-0.4 - —Pt/IC

e PtCo/MWNTs
-0.5 T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2

Voltage (V)

Fig. 6. Cyclic Voltammograms of PtCo/MWNTs and Pt/C
catalysts.; Cell temperature 70 °C, Ho/N,=70 °C, 1 atm.

MRS e F01E AMgetn SuEduae Jus
Fomd TS HAGS REE Aot

Fig. 6& PtCo/MWNTS} Pt/Ce] CVZAZolth. PEMFC
FEujo] M718shd SgEHAL 04 Volste i
gxmzor & = Q. T EHuje] M]3y &

AL A A3, PtCo/MWNT Zu1j 7} Py/C Zvf
HT} 190% A% o & 71884 SujdAdn4d S v
ERZ 2tk o]+ PtCo/MWNT Zuj o] v]ZA w7} py
Coll vlste o & A& oJvlstH PEMFCe| AtA= &
29 7H5dS AAste AoR Jekdr

AZE PICO/MWNT Zu|E 24 AFoz 283}
=) PY/C SU|E F40F HAFOZ dlo] e MEAS
SEM °Ju|AE Fig. 791 YRt 453 Aba=e
AFHEHE HH PUCe 7 o FH=Z T34 g9
7} A=) AATE 2B PICoO/MWNTE PyCell )&
Z= 2 e T3 Hgolgrt HAE AN L
Hi ¢ SEM ©|R|X]E BHH MWNTZ} Zelxd 97
Aom @ 7ol AAE s HHT 7 ST

PtCo/MWNTS} Pt/C Ful 2 Al 23 MEA] o
ARA 4537t A7E Fig. 8ol VeIt @91
A5H7t 4742 B2H PtCo/MWNT ZmjE W= ME
7F Y #2 AR 45 e Q. o= &3t
ujo] piAtE T A %3 PtCo YA} O 27| wjito] =
vjEE Aol ¥ AW, Cost Pt X348 FFIA
ORR H|ZA =71 S71et7] o2 ddher).
CVEA ZA3}, PtCo/MWNT &7} o & 27318}
Zujgy ¥EAHE 7RI Jlen, EIS Aol vehd
A} o] BAst &4Ho] o &G, MWNTE S0 &
AAZ ARESIA ] U JE A go] A=A o
ol @A A BUIAE ¥ 2 Aol YERd
nog e

X, Tor (2
2

XN

">

,_1[-

&t o
Ly O



238 s -

SEI 10.0kV  X20,000 1um

(a)
Fig. 7. FE-SEM images of (a) Pt/C anode, (b) PtCo/MWNTs cathode of MEA.
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Fig. 8. Polarization characteristics of the MEAs fabricated with
PtCo/MWNTs and Pt/C catalysts.
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