Journal of the Korean Electrochemical Society
Vol. 6, No. 1, 2003, 23-27

559 =g W9 AuAe)

AL A - 2 RO
Rlerisivdiay
(20023 102 7 FH4=: 20033

10 =)

Characterization of Passive Direct Methanol Fuel Cells

B. K Kho, Y. J. Kim, S. A. Hong, I. H. Oh, and H. Y. Ha

Fuel Cell Research Center, Korea Institute of Science and Technology
(Received October 7, 2002 : Accepted January 10, 2003)

=

B A7 Fohg AU0E A 7PsAel Fe

ZHUE= ZHS

= =1

37mwicntolal, 1 wWe]

28 AEEe
A Aolth. B719) vjgkgo] ool AR FFEA e 454 (passived] SAZANA HA vIEke
amelge, Z) XL 8 mgenfol A 71 B S

[elCI=1

&& 55 mwicnfolgltt. eie] THAR o] Folzl KimZe} 2EloA= Azte] AeAtols A A

=}
=

SEERBISEERERIE S D

(o] =3
TREX

=

VERAITE. g st R F3olM e Hdl A4
w3tom,

EATh 3 1642 T 24We Exge) LS Adele] By

AFAe] AEHIL AW AL AFHOL SRS

Abstract: In this study investigations have been carried out for the evaluation of small DMFCs under passive oper-
ation conditions for use in portable powers. Under passive conditions, a maximum performance was obtained at a
methanol concentration of 4 M and at a catalyst loading of 8 mMgfemboth electrodes. By optimizing various
parameters, we could achieve the highest performance of 55 r\t/dnatm and at R.T. A monopolar stack consisting

of 6 unit cells with active area of 4.5 #icell was prepared and it showed a uniform voltage distribution all over

the cells and it had a power output of 1 watt and a power density of 37 rh\Wenonopolar stack which consisted

of 16 cells and produced a 2.4 W power was also fabricated and was tested for operation of a miniature car.
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1.M E

olFFATIIe] R 3% FUE M gk o
7} 7Kkl JloH, 71Ee] wiE et 2l e ofe 7R &
T HE, dE 50, A2 &5, 22 AR, 71 SRR,
e 4, drY Felad T 22 FARER QE A
2 L gk 897t Frleka Yo AR F
U8 AU s AMg 7hegt FelEe ui2A Hald dg5dA
(PEMFCP} A AHgre A8 (DMFCY} it} 1A} 3|
A AR Y] Aeddle A8 74 A% 9 FEe]
Addl, gFoZ= 4 AZFFA FE5T4I}E(metal
hydride)s AM&8h, S,ashae F-4daL, 7Ho] Bix,
T AFHo] BN T vk HE EoHE HlolaE
Az )A7](micro fuel processod A3l %t A4 &
3] o]FoiX|1 Q1o YASIEAS AASKE FAIE <18
A&sloll= Azt slom, olefgt EAIE siEIAlE B

TE-mail: hyha@kist.re.kr

23

=93 A7te] Aed Aot Augks ARAAE &
o2 EeS A52 AMESP] ulitel A7t (FdEiAE
F3o] loja] Fole FAYoEA VhsAdo] 2 ZoE HeA]
AT, ey, HFAEe] R, wWgkge] AazsomE <l
3 A Astel TS| op] AL ATk, whhA],
olgfgt gks Faw A7hS g A Hdsjd 2o s
7 wgks 2kE ot Sufjo] Aol BEsie] WE A
7} o) A]aL gl

T SEF olsle] 4A¥ FUE HYoRE A8 Ssire
AzAe] =P} e Hojot slal, ARETHS A FF7
v HE Foll o3k HgEHe] HAglE|olof it o]F fJaiA
= dEEFEO| FEHLE o|FofR e 2R ARFAL &
A=lojol Ft. 75E AFAERE ABHAS A2, FdelA
715 & (air breathing) ¥ %4 WE2 FF (passive
methanol feed F=7o= F-Fo| o]FoR)7] Wil A7}
w9~ TSRl Aol slovt, wigEe 3 W AAES] A
A7} 4EA] gt Agho] ot

2 ATelie 371eEd Aries Ao delxdA]

B rlo

o

f
-



24 J. Korean Electrochem. Soc., Vol. 6, No. 1, 2003

g el sdlod Jehle ofg] 71X LA sl At
HH T},

2. 4

o

Hgke Amzixle] o=t Erjzis WE-FElE(PtRu black)
FFEES Ao AAE SR WE (Pt black) 2
< AHg3iIeh ER S5} oloiemlE olxEeuetEo) Yol
Z50F 7oA & ERele] SulYas vhe el
FAF W SuiFS FANHT 7 dFelre] Sl FAE
2 FEVECE 10 mg/edE AREIATE 2A ek AsH
A} Hf e A At Hsjd AndAe] Asjdd 5L
3 Ve 11567 = 125um, Du-PontE ARSI Al%e
e B Aesg A3E Wejd wdel IF BT ve
PR AT P (MEAS Azsida, Az
423 oPlEes BAE @8 19 Ao 4 348
afoleh. A9 WAL 6enfiltt. 371583 vlolaA® dsA
A oA i, AAase] FEEE AsHEs o]
F7VE AH R FHEEER FaL, of==l FHEE HEE
& BAR FBAIA) ekal Aol R3EY] Qe W Agal
2Z5E Al o8] FFEEE Soich. Al s E
Holg} g oJFoX FAR FVIE BolFA] ¢ 37159
227} FEAle] w2 Adgle) o) AE Fog o)FE

AT sl Fe FeiE Eeit) os ¢13) Aas
Felgl 49 7S oA F7PL AFoE ElEEs
spdch. 2eEle 19 29 2o] 45cfe] WAS zke 62
ol Rl FEE AXE oM, TR A e} 2o
7588 2 $58 dgE Fu= SAHUT

-
r.--l-------q%—--- cathode

membrana

O

anodea

rméthanal

Fig. 1. Schematic diagram of an passive & air-breathing cell of
DMFC.
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Fig. 2 . Schematic diagram of an monopolar stack of DMFC.
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Fig 3. Performance of passive DMFCs at various MeOH
concentrations.
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Fig 4. Performance of passive DMFCs at various catalyst loadings.

5M MeOHy/air, R.T.
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Fig 5. Performance improvement by optimization of electrode and
cell structure. 5 M MeOH/air, R.T.
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Fig. 6. Performance of the monopolar stack with 6 cells having 6 ém
per cell. MeOH/air, R.T.



26 J. Korean Electrochem. Soc., Vol. 6, No. 1, 2003

10

ook
08 =
| ||
arg ./
= sl
[ o o =
5=
| *— 9 a @ b
ok "__—--i-——.l.-—_ &
| —_— e Ry
nisk I-—h_h_' - i
— - —
- -#
oz
ok
uu " i i i i
1 i ] 4 £ B
Cell number

Fig. 7. Variation in potential distribution as a function of current in
the monaolar stack with 6 cells. 4 M MeOHy/air, R.T.

Fig. 8. Conparison of stackperformance under different gperating
conditions. 4M MeOH/air, R.T.
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Fig. 9. A miniature car powered by a DMFC pack with a total
power of 2.4W.
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