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Membrane Electrode Gasket Assembly (MEGA) technology for polymer
electrolyte fuel cell

A Pozio®, L. Giorai®, 5. Galli1, R, Lo Presti', M. De Francasca, A. Danzi®
'ENEA, C.R. Casaccia, 8. Maris i Galera (Rome), italy
Roen Est Fual Call, Bologna, ltaly

Thanks their high pewer-denslty perfarmance at low tempersture (70+80°C), FEFCs are very promising as aniEqgy
sourcas fof alectic vehiches. Neverdheless the cost of 8 PEFC stack iz il prohibitive for 3 massive produclion and the
infroduction of kw-cost matarials andfor process ane necessany b reduce it Moreover industial praduction need a queity
cantnol to guaranles that every PEFC stack will have wel defined padommance, A vanety of drawbacks are connpecied io
the develapment of PEFCa: &) dilficully in guasantesing the gas seal Increases as the number of ndividus! assemblies
grows, b} theee oparations for pach indivigual cell are foresesn for assembling the stack: posilioning the gasket,
pasitioning the MEA and peaftianing the second gasket; c) thera Iz a waste of membrane because the membrane anea
thel overhangs the elecirade is not used for the lenic exchange since i is inbended for connection wilh 1he gasxeds, The
fechnology showed In this work, ramed MEGA (membrane alectrode gazkel aszambly), has the pepose of eliminating, in
principle, these drwbacks by devising & “drowning” process of the MEA in the geskes, according o a known process af
materal injection moukding. A davics that is characterised by being basically made up of a MEA assembly, wilhout
averhanging mambrane, attains this pupese. A bi-compenent silicon based liguid mixture is injected, in a special mould,
directhy on the perimeler of sach MEA, in this way creating the MEGA. The MEGA technology shows sevaral advanlages
respect {0 fradiional PEFCs stack assambling syslern: effectve membrane saving, reduced production time, gualiy
control and fabed elemenls substituton, MEGA technolegy was successiully fesied al the EMEA laboratones {fig. 1)
MEGA technalogy offers several advanlages respect to traditional assemibling systemc () effective PEM saving {cost
reguction): membrane § iz oot used as a gasket coupling surface, but is oaly w=ed in the active area; (i) production lime
reduced; the MEGA preparalive and ils insarbaniexdraction in the fuel call steck are quick and easy; [ii) quality contral: the
MEGA syslem can be charactensed in 8 single fuel cell configuration and stared before the utikzation in a stack,
maintaining its parformence; (iv) failed alements substilulian; i is possible 1o S=assamble the stk replacing anly the
falled cell. MEGH can be reused savaral times without any change ar decreass of pedfomance
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— MEGA performanca at the foliowing oparative conditions: Teell=75 “C, Tan=83 "C, Tcal=60 "C, H2/Gie1.1/1.1





