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Abstract No, 1679

Cathode Materials for Maltes Carhonaie Fuel Cells

L. Giorgi, A. Mareno, A Pogin, E. Simoneiti
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EMEA, C.R. Casaccin, Via Anguillarese 301, (60 5.
Maria di Craleria, Italy

The Molen Carbonate Fusl Cells {MCFC)
technalogy is developing in order 1o reach the target of a
lifetine of 40,000 h, and the bottle neck is represented by
cathode stability, In facl, the MOFC cathode i ohtained
by -z oxidationlithintion of = presimlesed  posous
nickel mpe. This  makerial (NiLiD 0 offers  pood
electrochemical sctvity [1], but it is subjected o a low
and eentinuous dissolation process when it is in congact
wilh the carbonales slecirolvie, This problem i3 2 heavy
lisnatation for the cell lifetime, bacauss alsz if the nickel
equilibriom solubility s betwesn 30 and 50 ppm, a
pumping cffect toward the anode side pot allows the
ystem 10 reach its equilibrium solubility and thus the
dissolulion process of the cathode slruciure  becomes
contnucug, The dissolution of MiLi0, | produces a lass
of cathode mass with & reduction of the surface ares
available  for  electrochemical txygen  reduction:
furthermorne, the massive precipitation of metallic nicksl
particles in the matrix can generate shom-circuit in the
cell.

To undecstand  amd  solve  this problem,
significant research hove been camied ol Two different
watys have bean followed 1o limit the cathede dissabution,
The first consists in the optimization of fhe QpETAL Ve
conditions of the cell {electralyte  compasition, L
eAClanls composition and iempernms), The second way
is baged on the developing aliernative cathide mnatecials
[1). These material should provide peslformances clase o
ML), and have a lower solubility in molen
carhanates. For this purposs, several cernmic campounds
(oxides) have besn investipated.  Atentios has heen
fooused on the following materials: lithium  fesriee
(LiFeyy [3,100, lamthanum-strontivm-cobalt peTovakile
l;La,-.‘E-:rHEDG,} 14,3] and lithinm  cobaltbe fLiE.‘-:IDJ]
[6,7.8,8).

LaFeQ, is quite mnsoluble in molien carbonates.,
but the high cathode overvoltage grently reduces the cell
porformance, The cell voltage differcace, refatively o
MILi 0, . incTeases with curmen censity (409 at 150 ma
cm’). By means of EIS [10], the dissoecistionfreduction of
maiecular  oxygen and the  formationfredection  of
peroxycarbanate are verified in detail, Furthermare, the
diffustonal control of exygen and carbon dloxide on the
cithude kinstc was determined. So the low LiFe),
performancs can be atriboted B 6z low elecirical
conductivily,

The La,Sr, Cod, material present a very high
electrical conductivity (100 5 cm™) [4] and & reasanable
mechanical strength [5]. The in-cell tests indicated the
perovikile electrodes wers compamnble o MiC in mass
ransler perfoemance. Although the resulis of the cathodic
reaction mechanism indicate a different path, the overall
kinetic performance was comparable to thas of HMiLi 0, ..
EIS measureenent in a symmedric cofl have pat in
evidence for & long term instability of La 51, .Col), in
melten carbonates [4], due 1o the focmation of 2 nat
canductive surface film, probably as a conseguence of a

reaction hetween the perovskile and the v LIAND, of g
tile.

LiCa0), is the much Promising matsriz] besiaies
it shows & cathodic performance closs or higher sy
MiLi Dy, |, and n solebility an arder of MAZIG: [orppr
[6,8]. also if in high pressure operation the BUpSTicgity of
LiCoC, becomes smaller [11]. The electrical candusiivin,
of lithium cobaltite incresses considerably with exceg o
lithium respect 1o the stwichiometric COMPOLIGon (1 § o
). Maoreover, the doping with magnesium (LiMg, Canyy
drastscally increasss the conductivity (5 5 em™), ang alsn
ihe elecorochemical stahility [7] and pecformanc B
incressed  excesding  the MiLiO, ones [12]. The
polarizaton of LiCal), is mainly relsted in the elesirngs
marphology, rather  than  chengies] behaviowr (5],
Therefore the comest morphology can be abtnined by
using appropriate poreformess and heas treatment for fhe
sintering [13]. In that way the performances are ewen
higher thar for Mili O [14].

The practical use of LiColl, cathode in MOFC
stacks ks lmabed by the b mechanicsl strength and prige
of cobalt precursess. To overcome these problems, Lavers
of LiColl, have bheen deposited, by aolulzan-gel
technigue, on the inner surface of parows Mioor Mi
cathode [15,16]. The electrochemical perfarmancs ars
quite rood amd the nickel salubility 1 reduced by half
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