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Hydrogen future

Transport Industrial applications Residential CHP Feed to electricity grid

r "
Existing natural gas, electricity and transport infrastructures

Natural gas, biogas, By-product from Renewable generation,

> Feed to natural gas grid
coal, biomass Chemical Industry storage and ‘buffering’ gasg
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SOFC - principles of operation
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SOFC market

Market penetration starts....

Performance
improvments

™ | (e
LAY

Early markets | lid term markets 5

%
(-) .
(7] Costs reduction
PaulLucchesgOverview of European Program on Hydrogen and Fuel cells and persp&¢éxssn28th may 2013
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SOFC market

European micro —-CHP / US Stationary — APU & CHP Commercial Power FutureGen Powerplant

Natural Gas, LPG Natural Gas Coal Gas

Truck and Trailer
Recreational Vehicles Refrigeration US Military ;

Diesel, LPG Diesel JP-8
document SOFC Technology R&D Nedaisiphi

Heavy Duty Truck
Diesel
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Current SOFC products

BlueGen Product Specifications:

Exhaust
Integrated heat recovery
(not shown)

Fuel cell module
Power

Management
System

Gas cleaning

Air blower
Water treatment

A Net AC export: @ 2000 W
A Mass < 200 kg
700W SOFC stack = 1000 USD A CQemissions340g/kWh -

Ningbo Institute of Material Technology and Engineering www.cfcl.com.au
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SOFC fueled by syngas

Coal

Heavy and

Unconventional Gasifier
Oils

Biomass
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Integrated gasification combined cycle

T Steam Turbine (ST)
Invert

Integrated coal Heat o nverter @

gasifier (ICG)  exchanger Dust Desulfurization
Coal 7\ remover system v
bunker S —— C
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\{fﬂt \__/ Air compressor‘ To™
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Pulverizer . Gas turbine ﬂ —> Exhaust gas

Gasifying agent S Alr (GT)

Heat recovery
steam boiler

Combined Cycle Power System of Coal Gasifier + SOFC + Gas Turbine + Steam Turbine

Development of SOFC fBroducts
Mitsubishi Heavy Industries, Ltd.



3“KIC InnoEnergy

Krowledge &
Innevation
Communiy

Renewables / Clean Coal KIC InnoEnergy

SOFC fueled by syngas

Two problems involved:

)/Carbon deposition (coking)
)/Sulfur poisoning
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M.Liu.et.al, Development of sulfutolerant anodes for SOFCs, DOE 7thAnnual SECA workshop and peerSeptember 1214,2006.PhiladelphiaPA
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PhD study results

anode material: StBaMMoO, (M = Mg, FeMn, Co, Ni)

Eelectrocatalytic activity
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Fuel flexibility

K. Zheng et al, Solttate lonics 257 (2019)
K. Zheng et al, Solid State lon(@s print): http://dx.doi.org/10.1016/].ssi.2013.11.009

~~! Redox stability
11
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PhD study results

anode material: SFeMoQ
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K. Zheng et al, Journal of the European Cer&uaety (under review)



