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Abstract : DMFC (direct methanol fuel cell)= BAARES] o]Fz A7 §ol4d i) o]F& FA
£ A% JYFF FN2A LPFY BAL wolgdtl. AT methanol crossover= DMFCO] 443} of
Aol sjAsoF & FAleltt, o] f& B Fololx A7rt S A5, TFA methanolol A3
AL 71R Suie] Adol s A7 APHT .

£ d7oX s, EE/E 9 PtCo/C FulE AMR-ste dlg-Ed A4S 717 Fujg FA 8. A
H Z0)9] size®} morphologyE ¥olx 7] 93 transmission electron microscopy (TEM)E ARS8},
3t methanol & 3ol AAZYAWIE9] activitys: 2olR7] Ys} Rotating ring disk electrode
(RRDE) test& 3laL, MEAE A|&std full cell test® HAsIHT}.

subscrip - reduction reaction(ORR)9] AH®ZF Znz

transition metal sulfides[3,4], macrocyclic

ORR : oxygen reduction reaction complexes[5] ZZ8]a alloy[6]5°] ATFEHIX
MOR : methanol oxidation reaction 2T},
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2.2 Single cell test

Ae-o] MAF cellolA] Rotating Ring disk
electrode(RRDE) & A&-3} A 3T}, Working
AL a glassy carbon disk (4.57 mm o.d.)%}
Pt ring (4.93 mm i.d. and 5.38 mm o0.d.),
counter A=O 2 Pt wire, reference A50F
Hg/HgS0. & AHg8tch. 18y} o] =7 A&

AL F2AF7F02 BT

2.3 MEA test

AFHE 5en’ A7)9) GDLY & E spray
3l A= 3. Anoded=Zol= PtRuBlack(J.M.)
dmg/cat, cathode@=oll= AZ3F Z v} Img metal/cm’
£ spraydtoith. oA TEA MEAE 70 T,
Aol A A8

3. € ¢

Fig.1& A =" PtCoNx/C2} Pt/CY TEM 23}
olt}. PtCoNx/CE 3~4nm= Pt/Coll vl8) oA &
particle sizeg 7}t}. o= ¥F(Fig.2)d
700Col Aol dXe Aol 9 o=z Bl

- Fig.3© $19 5+ Zvujo i dig2o} A&
e} Qe W9l polarization curvesth.Pt/C9
749 dlgtgo digk HgAdo] ¢S FAE F
AT, AT PtCodx/C) 74§ 1 M9 dgtdo] &
Ao = st & HIE Holx et d
Z)qF Pt/Coll H|3l] Ata Y FYeol A= do
2 AAsior & F-Eolo.

Fig.1 TEM images of (A) PtCoNx/C and (B) Pt/C
electrocatalysts at a magnification of
400,000.
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Fig.2 X-ray diffractograms of PtCoNx/C and
Pt/C electrocatalysts.
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Fig.3 Polarization curves on a rotating (w
=1200 rpm) disk electrode in O-—saturated 0.5
M H,S0, without (solid line) and with (dashed
line) 1 M methanol. Sweep rate: 5 mV/s.
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Fig.4 Tafel plots for the ORR on Pt/C,
PtCoNx/C obtained by cathodic potential sweeps
(w=1200 rpm) in 0, purged 0.5 M H:SO,
electrolyte
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Fig.5 Polarization curves on PtCoNx/C in (a)
N-saturated 0.5 M H,S0, with 1 M_CH;0H, (b)
O-~saturated 0.5 M H:S04, (c) O.,~-saturated 0.5
M H.S04 with 1 M CHsOH and (d) graphic sum of la
+ |Ib. Sweep rate: 5 mV/s. Rotating speed: 1200
rpm. (A): PtCoNx/C. (B): Pt/C

T Sl Fig. 49} & Tafel behavierE R
Ath.Tafel slopeo] ZF2 PtCoNx/C7F kineticol
Ro) A Pt/Coll vl3l F7F HEHoAS & 5 9
ol = 44 Fig. 3ol = HQl u} g]

Fig.5o1A4] curve(b)= wgh-&o] Q& m ORR,
curve(a)© A7) g1 o] MORO] W&t —zef o]
o} Curve(c)e WEh2a A7l SAlo) &8
o] 2hEolil curve(d)yE Ia9}t Ibe] 413
gholth. ORR¥ MORo] Z+z} H Yz oz AFPdct
3L oshA Ieok Ide 2S g 7ok & Aol
SHA|%F Fig. 594 B Ic < Id9] AgL BJ
t}. ol= WeEo] Pto] active surfaceo] A%
ol jkAote] #h5-& whgjsls Aoz Al =
T v} 0.6 V(SHE)7]F2.2 B2 o, deg
g Eof 93t current? AT PtCoNx/Co A%
7} Pt/Coll vls) /105502 A T AL B 4
Aet. ol= G A mpIIIAE PtCoNx/CY
AgA Zoj2 Mo JMeAe HaFEo,

i
P g Lo
X _ ”, -s0
0.8 Q\ : o 2
> " €
= e 3 40 -
] -n . - PtCONXIC {1 M CH,OH ) 2
~ K. :
[ .. P »
o4l Sy | - ) - I3
£ e —&-- PYC { 1M CH,0H) 0 &
[ Vi Rl -
» g »
T 20 g
- ® a
03 e
T, 10
“-..,\\.
0-2 L A A L 1 0
0.00 0.05 0.10 0.15 0.20 0.25 0.20
Current density f Acnr?
0.58
A - 40
esot .
L)
A e .,E
045} Py o
4 o L 30 5
=~ 040 -'\A\ . o ..,.,':'f_/ .o g
] - r'y ,"’_ -~ . z‘
= A A A —&— P1CoNx/C { 10 M CH,0H ) =
€ o3t w a T 20§
a L S ) b PHC [ 10 M CH,OH ) E
I s S s
0.30 7 N o
‘f,’ "“\R ‘1 L 10 ™
025+ . ’ . . .‘\1““““-\. ‘-.-.h__"_‘“.“..
/ T4 T
020’ A I L L o
0.00 0.04 0.08 0.12 0.16 0.20

Current density / Aecm™

Fig.10 Effect ot anode methanoi feed
concentration on the performance of a
liquid-feed DMFC operating at 70C with
ambient pressure oxygen. Anode: PtRu black 4
mgem 2. Cathode: 1 mgem?. The MEAs were
prepared by using a pretreated Nafion®@15
membrane. |
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