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Thermochemical Energy Conversion with Metal Oxides
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Principle of Thermochemical Oxygen Pumping in CSP
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TCOP vs. Mechanical Pumping
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Material Screening
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« 14 compositions experimentally screened h .. o
. Powder samples Phase transition at ~890°C

« CaMnO, performed best
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RPC Fabrication Process : PU replica method
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Mechanism

(D Preparation of mixture (2) Deflocculation (3 Coating & removal of (4) De-binding & Sintering
excess slurry

CaMnO, 5 RPCs
Single-stage smterlng 1350 °C 3 h
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» 30 ppi foams withstand a
load of 1 bar

» Mechanically stable and
easy to handle
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Cyclic stability of foam specimens — CaMnO,
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Cyclic stability of foam specimens - Ca, Sr, ;MnO,
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Oxygen Pumping Setup
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Experimental Principle
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Results - Oxygen Pumping with Foams and Granules #
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Conclusions and Takeaways ‘#7
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= TCOP with Perovskites is a valid option to increase STCH efficiency
» Possible implementation of waste heat recovery
» Ca,,Sr,Mn0O, s-Foams and Granules are suitable for TCOP applications

= Small amounts of A-site Sr-substitution beneficial for structure stability and
TCOP performance

» Perovskites have high potential also for other thermochemical cyclic
processes

» Fabrication of rigid, stable and efficient 3D-structures remains to be crucial
= RPC, 3D-printing, Extrusion
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Perovskite Material Design
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