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Design and Fabrication of Stack Micro-Direct Methanol Fuel Cell
Using Silicon and PDMS’
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Abstract: In order to avoid cracks of the silicon flow field plate caused by high package pressure silicon and PDMS
( Polydimethylsiloxane) are used as anodic and cathode flow field plate respectively in the stack w-DMFC( Micro—
direct methanol fuel cell) . The anodic flow field plate based on silicon is fabricated with MEMS( Micro-Flectro-Me—
chanical Systems) technology and cathode flow field plate is fabricated using PDMS and its metallic performance is
evidently improved by means of integral shaping of copper foil and cathode flow field plate organic cleaning and ac—
tivation on PDMS surface. The output of stack w-DMFC is tested and analyzed in which 3 different flow channel
structures on the anodic plate are introduced. Tested results verify that adhesive capability and strengthen between
post-activated PDMS and Cr/Au are greatly improved and when micro blocks and through holes are introduced
alternately in the flow channel of anodic flow field plate the stack w-DMFC can obtain the maximum output with
voltage of 0.5 V current density of 81.25 mA/em’® and output power density of 7. 73 mW/cm’. This study shows
that using silicon and PDMS as flow field plate respectively not only simplifies the structure of stack w-DMFC but
also cushions clamping force and effectively protects anodic flow field plate and furthermore to increase the output
of stack w-DMFC by optimizing structure of flow channels on the anodic flow field plate.
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