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Why thermochemical storage?

• Charge and discharge through air
• Power Turbine 1.5 Mwe

• Storage
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Why thermochemical storage?

• Charge and discharge through air
• Power Turbine 1.5 Mwe

• Storage:
• Ceramic honeycombs
• Capacity: 1.5h at full power
• Storage dimension: 6 x 6 x 7 m

[Zunft et al. 2010][Zunft et al. 2009]
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MOoxidized → MOreduced + O2 
On sun reduction (Endothermal)

MOreduced + O2  MOoxidized
Off sun oxidation (Exothermal)

CONCEPT:

Thermo-Chemical Storage by 2-steps Red-ox cycles:
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ܳ௦௧௢௥௘ௗ ൌ ܳ௦௘௡௦ ൅ܳ௖௛௘௠																

ܳ௦௘௡௦ ൌ ݉ ∙ ܿ௉ ∙ ሺ ௙ܶ௜௡ െ ௜ܶ௡ሻ

ܳ௖௛௘௠ ൌ ݉ ∙ ݂ ∙ ܪ∆

Basics

Other advantages:
• Constant temperature 
• Possible long term storage 

CoଷOସ 	↔ CoO ൅	1 2ൗ Oଶ

୏	ଶଽ଼.ଵହܪ∆ ൌ 		844	kJ/kg
௘ܶ௤ ൌ ܥ°	890		
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 Cycles  1-30: Coated cordierite foam 3, loading  64% (overall);       calculated per mass of loaded powder
 Cycles 31-71: Coated cordierite foam 3, loading  64% (overall);       calculated per mass of loaded powder
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Co3O4-loaded Cordierite foam 985-785oC, 5 oC/min; long-term cycling
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Cycles   1 - 30:   measured per mass of loaded foam,      calculated per mass of loaded powder
Cycles 31 - 70:   measured per mass of loaded foam       calculated per mass of loaded powder
Cycles 71-100:   measured per mass of loaded foam       calculated per mass of loaded powder
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64 wt % Co3O4-loaded Cordierite foam; effect of long-term cycling

TGA experiments
CoଷOସ 	↔ CoO ൅	1 2ൗ Oଶ
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100 cycles; no activity loss 



Lab-scale furnace
CoଷOସ 	↔ CoO ൅	1 2ൗ Oଶ
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At lab-scale reaction is only chemically visible

mCo3O4 = 100 mg, 100g, 100kg



• Two chambers
• Dimensions: 0.8 x 0.6 x 0.6
• Total number of HC: 128 

• Masscobalt = 90 kg 
• Masstot = 280 kg

Pilot-scale reactor
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Thermal Tests
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Chemical Tests
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Experimental results

Double energy density
Efficient heat release
no performance degradation

Stored energy (kWh)
thermo-chemical 13.2

thermal 6.3
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Achievements

• The heat effect of the chemical reaction was clearly detected
• The storage capacity was doubled by the occurrence of the 

chemical reaction
• A constant temperature higher than Treact could be obtained during 

most of the discharge phase
• 22 cycles were carried out without performance degradation

Outlook
• Further technology development (follow-up project)
• Bigger scale
• Search for other applications of TCS
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