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Abstract
Amornpitoksuk, P.

Direct Methanol Fuel Cell, DMFC
Songklanakarin J. Sci. Technol., 2003, 25(5) : 673-684

Direct Methanol Fuel Cell, DMFC is a kind of fuel cell using methanol as a fuel for electric produc-
ing. Methanol is low cost chemical substance and it is less harmful than that of hydrogen fuel. From these
reasons it can be commercial product. The electrocatalytic reaction of methanol fuel uses Pt-Ru metals as
the most efficient catalyst. In addition, the property of membrane and system designation are also effect to
the fuel cell efficient. Because of low power of methanol fuel cell therefore, direct methanol fuel cell is proper
to use for the energy source of small electrical devices and vehicles etc.

Key words : direct methanol fuel cell, DMFC, Pt-Ru, electrocatalytic reaction

Department of Chemistry, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla, 90112
Thailand.

Mmaaiiiianstivasiaiiefiuniddszgnd), madnail anzInnm af umineds swauaiuns snaemalneg Jania
qvual 90112

Corresponding e-mail: ampongsa@ratree.psu.ac.th

Suaumiy 14 unsAu 2546 Suasfiun 19 wauaay 2546



Songklanakarin J. Sci. Technol.
Vol. 25 No.5 Sep.-Oct. 2003

DMFC
Amornpitoksuk, P.

WIASS _eusNNNY
LBAA LFBLNAILUMUDA

3. qUauAUNS IMn. 2546 25(5) : 673-684

v

\¥adL¥eLnaatumuaa (Direct Methanol Fuel Cell, DMFC) uiwadiyeinassianianlyiumuea

hndewmaslumsuaanszu Telvh

a

I dd‘di’ t" [ L Vv J
mmuamﬂu ﬁmu‘nmquﬁlummaﬂmuaztﬂuaummuaﬂnu

Wwawaslalasumly wnsananseninludamaissla Iﬂﬂiamuwaﬁifu il (Pt-Ru) L?Jué‘fui'ﬂu

ﬂ{]ﬂiﬂ1ﬂ1§t§ﬂﬂ1d‘lﬂﬂ1Lﬂll“llﬂ\il,ll'ﬂ1uﬂﬁ'ﬂllﬂi“’ ‘VIﬁJnWlnﬂ‘ﬂ A uanmnuumﬂm NTJGI’I]?]QLLNN&SJBTJ1QL&§I”

mseenuuuszuUnlnanalss” Wﬁmwmmwaawmwmanma Lummﬂwaawammwmuumaﬂu LININ

muummu1zwns°lmtmaalﬂsamemnannJumewmqmunqﬂmm"lﬂﬂwmﬂLanu,az"lusnuﬂuﬂ Lﬂuﬂu

[ I q' o IS | o a [ 4
Wasa I s duaan 1IN BIINGIET AT
wazinaluladvasdsemenduagunin ananandse
anszaudianniusguaanly sean mlFianis
b AL ASINATIULND LT AWR I LRI WB AR
Y [ & & o o o
FoansANNINIuAINNsuENadIuDe “sanluilagiiu
wraswasune & (Huunainassunaniinyudian
wazgninaldouiluszozuinudy  uraandesy
Fananuiuasiysunaanasiazinaevine lluauiaa
¥ ) 5 a 1 L L 1 U
UONINHANITHLTDLNRII N ARINAINUAINE1IN b
sudanalfiiadymneiuuatimduadimnn G
wWnIUTEmneTeiuanlian wlalunise 2eniuuad
> 1 4‘ > a 1 4‘ A
wasuuradBLasRawnalulailnd g tieaanie
NALNUNNTIENTNEINTINUATINAII WD T uay
[} v a :a' % [ 4 .&' a
Tinal#ineilgum “suieden laaimasaizanwde (Fuel
Cell) dodumalulad zaradunienyszmalunga
Wanndldan wladuadenin  iesainnisld
Ig > { > >3
nulauiune  a1un wazggnis mlauiunasu
NAUNULABIDY 9
¢ X a & @ a_a a
LIRNLTD LWL ULTRANAIUNYT TNITOLURLY
o ¥ aa. . o
wasoniadluirainwdlinanaidundsnulnildlas
asilagafanIzuInNINe IRnLed (Angus, 1976)
¢ X a o &, ¢ X a
aaLTaInasdwLInvadlantluLsadiaINR
waaalall (alkaline fuel cell) nlflalasiauidn
X a a & o a) &= o
wawmdsuazeandauiiudiaandle “Hgnduwulas
William Grove luil o.¢1.1839 dannluaaeil @.6.1960
29ANTUSHIsEINARAENsTUNHS Bnigy (w1m) 16l

PN IRAUL TR S DA SR o L Tu urs snds 9 uA
#1% " 13730 mAlulasinisednaandnuazdanala
(Chan et al., 1999) wasnnsuilininem asuas
Sennsannannbiany wlelumsianimadidomas
Wald 1wnsondaaenunlwdenndadla
ffaqurndigowmds wnsautadiu 6 iandng
g Loadiainasuannn il (alkaline fuel cell, AFC)
\Tadidaiwansana wasn (phosphoric acid fuel cell,
PAFC) Lan&ifiainasnnSuaiuanaaniial (molten
carbonate fuel cell, MCFC)
299494 (solid polymer fuel cell, SPFC) \TARLTaLNES

¢ X a a &
LURNRLAYDLNRINDNLND I

lavizaanla@ (solid oxide fuel cell, SOFC) uaziaaa
X A :
baLNadLNNIKaa (direct methanol fuel cell, DMFC)
¢ X a a1 & o) = X a
LR aL L WAIANAININIRNA L Lalasiauduira g
o ¢ X a Y o =, X a
AL UL TN AL D LN RN U AT NN U O AL LT DL WEY
[ ! X a 2/
T AN B LANIZUDILARLLTARLTDLWEIH A9 b3 11
Table 1 (Chan ef al., 1999)
= @ ¢ X a a9 &, X a
fousadiranaen b balasiauiduimaings
Azldiinde (power) 1.9 uAn1IIALALLAZATIARDY

L
'

o A

felalasaudoduul nduasredniudasldszuy
anndaaainianndudendeennan e
\ g & o
ussyiawalnguazdtiminun weanainiuding
waalalasiaudnduan mnssnawialnguasdold
Buaenun 3 nilgmasnanmldld wisanda
e X 2 U
rnsiaanaslalasiausanunludswaiedld o

fymadningien asuagdennsieiunnldnszuiums



2. qUaIUASUNS M.

Uit 25 atuit 5 n.o-a.0. 2546

675

LFadLTBLNAILMURA
Waess  euswYing v

Table 1. Typical characteristic of fuel cells.

PAFC AFC MCFC SOFC SPFC DMFC
Fuel efficiency (%) 40-45 40-50 45-50 45-50 45-50 30-40
Power density (kW/m?) 2-2.5 1-2 2.4-3 3.5-6 1.5-3.2
Working temperature (°C) 180-210  60-80  600-700 900-1000 50-100 <100
Projected cost (US$/kW) 1000 >200 1000 1500 >200 >200
Lifetime (kh) >40 >10 >40 >40 >40 >10
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Figure 1. The hydrogen reforming processes.
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Figure 2. Schematic principle of DMFC.
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Figure 3. The polarization curve of a DMFC.
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Figure 4. Cyclic voltammograms of methanol oxidation of Pt-Ru and Pt electrode in 0.5 M
methanol solution.
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a 50 1400 1000 2000
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Figure 5. Chronoamperometic curves for methanol oxidation at E = 0.5 V at Pt-Ru and Pt
electrode in 0.5 M methanol solution.
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Figure 6. Flow channel design.
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Figure 7. Carbon cloth and configuration.
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Figure 8. Block diagram of vapour-feed delivery system.
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Table 2. Advantage of liquid feed vs. vapour feed for the direct methanol fuel cell.

System Advantage

Disadvantage

Liquid-feed DMFC - Easy of engineering.
- Lower system size and weight.

- More dilute methanol reaching anode.
- Methanol is in the form of microbubbles.

- Thinner stack (no separate coolant system). - Maximum temperature < 90°C at

- Simpler Membrane hydration.

practical pressures.
- Lower activities.
- Requires liquid diffusion electrode.

Vapour-feed DMFC - No methanol dilution.

- More complexes in engineering.

- Better response to change of load above
65°C.

- Can use existing gas diffusion electrode.

- Higher temperature of operation resulting
in better electrode performance.

Larger and heavier system.
Difficult to control thermal balance.
Need cooling system.

Need humidification for membrane
hydration.
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Table 3. Stack specifications.

Number of cells 71
Single cell area 144 cm?
Stack 160 mm X 160 mm X 165 mm
Temperature 70°C
Design data
Current 20.6 A
Voltage 243V
Power 500 W
Power density 50 mW cm?
MEA
Membrane Nafion-115
Anode 3.9 mg PtRu cm™
Cathode 2.3 mg Pt cm?

500 W lagdisneazidands Table 3
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