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In this presentation we will cover our effoin
developing an anode that both protects the anodle an
cathode catalyst from going to corrosive potentizisng
startup and shutdown transients without the needédt
monitoring and cumbersome and costly gas switching
protocols. Fuel cell catalyst degradation is tgfic
addressed using a system approach to minimizendiut
eliminate the potentials experienced by controltimg
rate of gas turnovér The system approach, being an
active system, can lead to a catastrophic statkéaif
there is are failures in the control/sense loope have
taken a passive preventative materials approatteto
issue. We have constructed an anode that consiats
low loading Pt (10-50 ug/cth Ir based OER catalyst (8-
40 ug/cnd), and the use of other catalysts to either reduce
the anode ORR and/or stabilize the durability efdinode
catalyst all on 3M’s NSTF non carbon stable sugport
It is by using this material set we have demonstrat
excellent reversal tolerance and startup shutdown
durability. This can be seen in Figure 1 wheresrsal
performance at beginning of life and after 130080/
cycles.
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Figurel. Reversal performance at 0.2 amps/cm? at
beginning of life and after 1300 SU/SD cycles.

We will also report reversal performance as a
function of OER loading, current density, relative
humidity and cell condition at BOL (beginning dil)
and EOT (end of test). Further, segmented celkwaght
examine the reversal current distribution as atfonof
reversal time and startup shutdown gas cyclingagagin

In addition, we will present our efforts at
deconvoluting the degradation mechanism(s) that are
manifest in gas switching startup shutdown trarsien
This is done through a series of experiments bnggaki
down the individual mechanisms - potential cycling,
electrochemical cycling, gas switching in-situ @xdsitu,
combustion, dissolution etc. The tools we haveluse
elucidate these effects are unique test protocols,
electrochemical characterization and aging, TEMPXR
and infrared imaging. In our observations, nothigs
destructive as the gas cycling compared potent@irng
and electrochemical cycling. That being said wedb
see an effect of gas cycling on catalyst durabilibhen
done ex-situ prior to transfer to the catalyst edat
membrane. The full understanding of the degradatio
mechanism(s) involved has not completely formed but

planned experiments being carried out should comple
the picture before the conference.

In summary, we will show the validity of using a
passive preventative materials approach to the BU/S
catalyst durability issues and document our peréorre
under reversal and SU/SD gas cycling. To complémen
this we will show results detailing our understangof
the reversal and SU/SD mechanisms.
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