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Methane Atmosphere Controlled La0.7Sr0.3VO3.86-⸹ (LSV) 
Intermediate-Temperature Solid Oxide Fuel Cell Sulfur 
Tolerance Explored through Experimental and Modeling 
Characterization over Time 
Talia M. Sebastiana and Theodore E. Buryeb 
aGround Vehicle Systems Center (GVSC), Force Projection Technology (FPT), Ground Systems Performance Fluids, Detroit 
Arsenal, 6501 E 11 Mile Rd, Warren MI, 48397, 586-282-7268, talia.m.sebastian.civ@army.mil 

bGround Vehicle Systems Center (GVSC), Ground Vehicle Power & Mobility (GVPM), Fuel Cell Technologies, Detroit Arsenal, 
6501 E 11 Mile Rd, Warren MI, 48397, 586-282-3047, theodore.e.burye2.civ@army.mil 

The U.S. Army is currently developing the Next Generation of Combat Vehicles with 
additional capabilities, such as silent watch, increased sensor power requirements and exportable 
power, increasing vehicle power demand.  Solid Oxide Fuel Cells (SOFCs), which are highly 
efficient and fuel flexible, are being considered as supplemental vehicle power. Fuel flexibility 
will allow for operation using JP-8 (kerosene-based fuel), which can be reformed into hydrogen 
gas, or use alternative hydrocarbon fuels (methane) scavenged from theater.  Both JP-8 and 
scavenged fuels could contain sulfur, a common SOFC contaminant.  As fuels supplied or sourced 
in theater are not desulfurized and could contain sulfur as high as 3000 ppm, current SOFC 
catalysts could sustain permanent performance degradation from sulfur.  To prevent performance 
loss an on-board desulfurized is required or the use of advanced sulfur tolerant anode catalysts. 

This study continues investigating a previously reported sulfur tolerance catalyst, 
La0.7Sr0.3VO3.86-⸹ (LSV).  Our past work investigated LSVs sulfur tolerance using H2S balance 
hydrogen gas.  This work investigates LSVs sulfur tolerance using H2S balance methane gas when 
heated at intermediate operating temperatures (400-600°C) in a wide range of H2S concentrations 
(30ppm, 300ppm and 3000ppm). When previously compared to Ni-YSZ in balance hydrogen gas, 
LSV had 287x lower sulfur adsorption.  Exposed to H2S in methane, similar or slightly lower sulfur 
tolerance (300ppm H2S 700°C) was observed.  The highest sulfur tolerance was observed between 
600-700°C (cubic phase). Sulfur adsorption activation energies in methane also indicate a higher 
affinity (less negative) for sulfur, compared to hydrogen.  Utilizing Density Functional Theory 
(DFT), our past work determined that sulfur adsorption primarily occurs through weak 
chemisorption of molecular hydrogen sulfide near strontium impurities on low index LSV 
surfaces, whereas no adsorption was observed in the same low index surfaces of LVO3. Currently, 
the PIs are assessing the adsorption pathways for methane via DFT. 
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