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Table 1 A property of Toray cabon paper

TGP-H-060 | TGP-H-090
Thickness 0.19 0.28
(mm)
S
urface g g
roughness(/m)
Gas permeability
ml.mm/(cm2hr.m 1900 1700
mAq)
Tensile strength 50 70

Diffusion layerE &A37] €& vulcan
(XC-72R)¢} PTFE(PTFE 30 emulsion)g 85:159]

HZ2 A4S & SF/F &ulE g3t 27 &
71 olgste] £HElE FASGY. FAdH
Al Bel g S o] &3ke] carbon paper$]
oF 4 mg/cm® BAEE Brushingdtglth. AL
12A)17F A% % diffusion layer® t©] 243 +
Z2 THE7] 38 350 CTAlA 1583 243948
AFTF. FH == anodedll Pt/Ru black(E-Tek)<
cathoded = Pt black(E-Tek) & Zu]& A&
3t¢lar, =) slurrye Zwlol nafion solution
I GEF EuE 259 EH7]1E o] &35t ®F
STk e MEA AF Al ZEA e
(nafion 117)3} F&=HE F7HA71AL cell 2H&
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A= 7159 AT Abolo AAZH Had
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100Kgs/cm*e] ¢t&E o2 7199 % (hot pressing)
ko] MEAS AlZxgch. 47 o & {4 WeE
FojA dES AA g & A PAS A7
vlo]Ze} F(bipolar plate)d] AZE A%
E ASAA §%S ddsky] fiAe a9 @A
Abel ] b~ B3-S WAEkaL A7)F 3R] |
AL 95t TS AFE3ITE. Fig 12 MEA A%
AAE e Bolt).

22y &

— Cabon Paper (Toray 060)

— 20wt% FEP wet Eroofing

|
— vulcan (XC—-72):PTFE = 85:15
— 3.5mg/cm?

-2

— 3607TC, 15min

— Catalyst layer
1) anode: Pt/Ru:4mg/cm?2

— Lamination

1) 100kgf/cm2, 135, 10min
L ——

Fig. 1 MEA Manufacture Process
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Fig. 2 Schematic of Test Configuration of

Single Fuel Cell

Fig. 3 DMFC Test-Station
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Fig. 4 V-I performance curve of DMFC (507C)
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Fig. 5 V-I performance curve of DMFC (607C)

- 658 -



$
8

B MeOH2 Air3(miminymA .
@ MOH:3 Air3(imin)-mA N\,

—0— MeOH:2 Ar3(mifminymw/ /"/'I 1%
—m— 13 Aj i )

084 8 MeOH3ArI(miminymw / leo
T

170
=
061 o {0 B
b .\\-\ =
% \f -4 50 é
@ [
5 04 ee— Jw S
> \\.I\ 5]
430 3
Ne I

02 {2

110

00 T T T 0

0 100 200 300

Current Density (mA/cnt)
Fig. 6 V-I performance curve of DMFC (70C)

5
8

—&— MeOH:2 Air:3(mi/minjmA u

R
—@— MeOH3 Air3(mimin}-mA e
—@— MeOH2 Air3(mimin}mW /

084~ MEOHBA3(mlminkmv

InE

L

. 064 %
= =
5 z
] ‘.\.\ [
= 544 - a
g 04 \’\ 5
H

o

o

B 8 858 8 8 3 &8 8

0.2 g

!
)

00 T T T

o

8
8
g
8

Current Density (mAVarT)
Fig. 7 V-I performance curve of DMFC (80TC)

stAlRE 70Cd W WEE 3ml/min, J7I
3ml/minZ Fw & w7t WS 2ml/min, 37
3ml/min® ¥3 WrHT Aol Hojx= &
Aol Yot AL DNFCY FHA9 zFxv)
70-75TCel A H&gE F&Fel A&Ts das
cross-over @7do] AA doAYA HFo] =4
o= Aoz wurHEt

4. &4 B

DNFC A& 3R F&z 2571 v &
o DMFCY #FELmrh 10CH kg wmbch
power density7} ¢F 10mW/cm’® 2E7l= A=
dAar, #7119 o] dAT u gL {7
o] T7F Al F 10% BE 5ol T7tete Aoz
yebdtl. A9 DMFCe] ZHs2:7t 80T Y
el 70TCY Wt Aol FFEA 2l v
A e s AL wggo] 80ToAAM #e AN
o] doju}r] e AZAA wk-go e sle]

i

e o] douR gk Ao =E AlsH.

DMFCe] A Wk 2%+= 70C = AZsa, &
ZFe WEe-2 2ml/min, 37| 3ml/minF® 9
A7 Aol A voxsE AxE dor 94
AlZE Ay Adso] wWEE 3ml/min, 237]
3ml/minf-%F FTFA Hop Aol dox= &
Abol doji}r] W&o 70C WSk o] wE
< 3ml/min, &7] 3ml/min® FF FFo] E
=ToA HASE HAes e 2702 A}
A=

= 7|

2 ATE S duyARdris 71EE ke 3
A7l AE Y 7N aA 2@ AR R] 7] e
Mg e d3toz Sy gls ).

References

[1] &4, A8, 2007, " d=54=9] 28", A}
B

[2] James Larminie, Andrew Dicks, 2006,
"Fuel Cell System Explained," John Wiely
& Sons

[3] A. Heinzel,V. M. Barragan,1999. "A review
of the state of the art of the methanol
crossover in direct methaol fuel cell," J.
Power Sources, 84., 70-74.

[4] H. G. Kim, Y. S. Kim, H. Y. Kim, 2005,
“Electric Voltage and Current
Characteristics of Fuel Cell for Machine
Tool Power Supply”, Journal of Korean.
Socrety for Machine 7Tool FEngineers,
Vol.14, No.1, pp. 1~7.

[5] Narayanan, S. and Surampudi, S., 1999,
"Direct liquid-feed fuel cell with
membrane electrolyte and manufacturing",
US Patent 5,945,231, August 31

[6] P. Argyropoulos, K. scott, A. K. Shukla, C.
Jackson, 2002, "Empirical Model Equations
for the Direct Methanol Fuel Cell," Fuel
Cells, 2, pp. 78-82

- 659 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


