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Surface Analysis of Sigrnificant Interfaces in the
Li(Si )/FeS2 Battery System

R. K. Quinn* and N. R. Armstrong, Sandia Laboratories,
Albuquerque, N.M. 87185
Previous combinations of electrochemical and surface

analysisexperiments have produced encouraging results in
our Understanding of important electrode interface com-positions. We have extended these concepts to a study of
the changes in interfaciai cathode and anode compositions
of the Li/metal sulfide battery system. Our preliminary re-sults reported here correlate migration of cathode compo-nents such as sulfur, and anode components such as Li, as
seen by electron microscopy and electron microprobe
analysis with more controlled experiments involving the
techniques of Auger, x-ray photoelectron spectroscopy and
ion beam depth profiling.Correlations of certain features in
the discharge of these batteries with unusual interfaciai
stoichiometry have been attempted.
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were subsequently tested in small-scale (3 in.) cells. Utiliza-
tion of active materials in these small-scale cells have been
obtained as a function of cell temperatures and discharge
current densities. A typical result with LiCl-KCl-LiF (62.7-
28.8-9.1 mJo, liquidus temperature = 397°C) shows lOQ
higher utilization at 450°C than that with the LiCl-rich elec-
trolyte.
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Abstract No. 85
Improvements in the LiAl/FeS Cell Design for the

Mark IA EV Battery
T. D. Kaun,* V. M. Kolba, and W. E. Miller, Argonne Na-tional Laboratory, Argonne, Ill. 60439

The 40 kW-hr Mark IA electric-vehicle battery was built
by Eagle-Picher Industries under contract to Argonne Na-
tional Laboratory. Cell performance goals wereset at a peak
spec
W-hi
modifications were made to
energy and peak specific power to 100 W-hr/kg and 100
W/kg. Resistance mapping experiments and subsequent
design modifications resulted in a 35% improvement of cell
power. Modified electrolyte filling procedures alleviatedcell short circuiting due to failure of the electrode edges to
constrain the active material.

lfic power of 75 W/kg and a specific energy of 75
r/kg at a 4 hr discharge rate after 60 cycles. A number of

the initial specificincrease

Abstract No. 90

The Status of Pure Magnesium Anode in Seawater
Activated Cells

S.Parthasarathy, Power Sources Project, Madras Institute
of Technology, Chromepet, Madras 600 044, India
Results of investigations on magnesium anodes covering

a range of compositions from pure magnesium through
magnesium containing trace impurities, to magnesium al-
loys, in seawater activated cells using silver/silver chloride
as cathodes are presented. Validity of assumptions made in
recent work that pure magnesium forms moreadherent and
nonconductive sludge compared to certain alloy composi-tions is examined . Correlation of parameters like surface
history, morphology, levels of impurities, and alloy com-
positions with performance characteristics is attempted.

Abstract No. 86
The Electrochemical Reaction of Lithium with FeAsS

R. A. McLaurin, I. D. Raistrick,* and R. A. Huggins, De-partment of Materials Science and Engineering，Stanford
University, Stanford, Calif. 94305
The cathodic reaction of lithium with natural arsenopy-rite, FeAsS, has been studied by coulometric titration at400°C in the cell

LiAl, Al/LiCl-KCl/FeAsS.
Three constant voltage plateaus were found, probably cor-responding to three 4-phase regions. Products have been
identified by x-ray powder diffraction, and the results arediscussed in terms of available thermodynamic data on thisfour-component system. Kinetics in this system appear to
be rather fast, with rapid reaction of at least three lithiumsper ion.

Abstract No. 91
The Effect on Performance of Magnesium AlloyComposition and Battery Construction in the Lead

Chloride-Magnesium System
S. Warrell , Chloride Technical Ltd.，Swinton. Manchester,

England M27 2HB
The effects of different magnesium alloys on voltagelevel, sludge formation , and hydrogen evolution inseawater-activated lead chloride-magnesium single cellswere investigated. Compared with AZ61 alloy, alloys con-taining lead , thallium, or tin gave high voltages but largeamounts of sludge, however, a magnesium/manganesefn° y 8ave„a higher voltage and less sludge. The charactens-tics of cells and batteries with varying numbers of cellscontaining this alloy were evaluated using battery con-= trn^y5/Ci!\TlniTlzed leaka^ losses. Energy den-sities of 143 VV.hr卜and 92 W-hr.kg ' were obtained.

Abstract No. 87
Approach for Cost Effective Positive Electrode
Current Collectors in the Lithium/Metal Sulfide

Battery
M. St. John and A. F. Sammells, Institute of Gas Technol-ogy, Chicago. Illinois 60616

The boronization of low carbon steels for use as the posi-tive electrode current collector of the Li/FeSx battery wasinvestigated. Problems involving the loss of the iron boride
coating was approached by an in situ method of replenish-ing the coating This was done by observing the migration
of boron from a discharged sample of active material
taming either iron borides or elemental boron, to steel
rent collector substrate at 500°C in the presence of LiCl-KCleutectic electrolyte.
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No. 92Abstract
c Structure Study of the PbO, ElectrodeS. M._ Caulder/ International

20375' paVlVAReSear，Ch ^a^orat^CWas1iiangton,rD C.

i„°nR D" "0375 NandA. ceSSimoCnh.^SonaiurC uesearch Organization，Naval Research Labo-ratory, Washington. D C. 20375bnSt!^Ural sludles of tetragonal /3-PbO, were carried out
Padln utn^

US1?g x*ray diffraction and by Leciejewicz
struct11r.. nĴ tron jiffraction.Theoxygen position in the
x rav wnrW°U ^ V0t- be determined sufficiently well in the
onlv n

e ln the neutron diffraction experimentfactnnfL °*
S1Ii8/X = 0 3 were used and no temperature

shurh nmir^Timr0?Uced ln the refinement. In view of thesetrochemirnigS，?nc^as Part of our program to correlate olcc-
lcac4 acifi

activity of the positive active material ot theht Wuth atomic structure, we have re-refinedDfrAdU chT1Cally Prepared /i-PbO, by neutrontIon utllmng data up to 2 sin e/k of 0.6.

Abstract No. 88
A Theoretical Analysis on the Model of Porous GasDiffusion Electrode

C. W. Tien,* T. X. Cheng, X. K . Guo, and J. K . Yu , Labora-tory of Electrochemistry, Dept, of Chemistry, Amoy Uni-versity, Amoy, China
A theoretical discussion on the polarization of porous gasdiffusion electrode considering the flooded catalyticagglomerates covered with nonuniform liquid film ispresented. Electrochemical reaction, diffusion in gaseousphase, diffusion through liquid film and diffusion inagglomerates are considered simultaneously.The perform-ances of the electrode can be predicted as functions ofmeasurable electrode parameters—characteristic transportcurrents. Analytical solutions and digital simulations

^iivrn and compared with experimental results. are


