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Each year the US alone produces over twelve million tons of
hydrogen sulfide mainly as an industrial by-product in the
refining of fossil fuels. Due to the lack of commercial use for H,S,
virtually all of it is converted to sulfur in the Claus Process, where
a partial oxidation with air produces elemental sulfur at around
1100°C with sulfur recovery of about 95%. However, it would be
much more desirable to electrochemically oxidize H,S in a fuel
cell, to simultaneously produce electricity, high-temperature

steam, and concentrated sulfur dioxide. The SO, reaction ] 1ERK 1223k ®) 5% HSbd H,
product may be used in the manufacture of sulfuric acid and - I  mumer T 173K
sodium hydrosulfite, both high-volume commodity chemicals. An °% s 10 15 20
additional application for this technology is the ability of SOFC Gas Mixer Real Impedance (Z, Q cm?)
devices to operate on hydrocarbon fuels. H,S has a catastrophic
effect on typical anode materials for SOFCs. Sulfur poisoning is
responsible for severe degradation in fuel cell stability and . -
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Our main objective was to develop new sulfur tolerant materials Cell area = .2cnf
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Electrochemical Reactions Cell Performance - HZS Preliminary results indicate that these anodes are stable and
. active towards the electrochemical oxidation of H,S. In particular,
H,Sand H, H,S+30* —— SO, + H,0 + 6 B B e e 2 o SOl an SOFC using the novel materials as the anode has shown good
Cell Area =2 cm? performance at H,S levels of 10%, over 5000 times greater than
y— H,S+0* = %S,+H,0+2e o0 w0 the H,S tolerance level of Ni based systems. The results are
— o T 4 romising due to the drastic improvement in sulfur tolerance
H,+0? H0+ 2 _ :; 1 T £ gompareg to the current generatior?of SOFC anode materials. The
Anode % s - long-term performance of these materials in SOFCs under
Electrolyte s . : g practical conditions is yet to be determined.
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