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Aim of CuBER project
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CuBER system overview
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Applying Life Cycle Assessment (LCA)
in WP 6 of CuBER project
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Applying Life Cycle Assessment (LCA)
in WP 6 of CuBER project
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• Product system

Goal and Scope definition

This research leading to these results has been performed within the CuBER project and received funding from the European Community‘s Horizon 2020 Programme (H2020/2014-2020) under grant agreement n° 875605
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Goal & Scope definition

• Functional unit
„1 kWh of the total energy delivered over service life“ based on a CuRFB system including 6 stacks
with 5 kW over 10 years of operation with 1 cycle per day total energy of 45,000 kWh
delivered over service life

This research leading to these results has been performed within the CuBER project and received funding from the European Community‘s Horizon 2020 Programme (H2020/2014-2020) under grant agreement n° 875605



Inventory analysis

• Collection of material and
energy flows on:

• Stacks

• Electrolyte

• Tanks

• Periphery

• System operation (inefficiency)

• Possible End-of-Life pathways

This research leading to these results has been performed within the CuBER project and received funding from the European Community‘s Horizon 2020 Programme (H2020/2014-2020) under grant agreement n° 875605
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boundary



Inventory analysis

• Software-based modelling of collected primary and secondary data
using software LCA for Experts

This research leading to these results has been performed within the CuBER project and received funding from the European Community‘s Horizon 2020 Programme (H2020/2014-2020) under grant agreement n° 875605



• Where are potentials for improving circularity?
 Applying Life Cycle Gap Analysis (LCGA)

Current LCA results

This research leading to these results has been performed within the CuBER project and received funding from the European Community‘s Horizon 2020 Programme (H2020/2014-2020) under grant agreement n° 875605

(kgCO2eq/system) (gCO2eq/kWh) relative (%)
Stacks 3.546 78,8 44% !
Electrolyte 1.240 27,6 15% !
Tanks 601 13,4 7%
Periphery 372 8,3 5%
Subtotal Manufacturing 5.759 128,0 71%
PV stored and delivered 363 8,1 4%
EU-28 mix stored and delivered 3.560 79,1 44% !
Recycling of materials 1.347 29,9 17%
Credits for recycling of materials -2.550 -56,7 -31%
Subtotal End of Life -1.203 -26,7 -15%
PV stored and delivered 4.919 109,3 61%

EU-28 mix stored and delivered 8.116 180,3 100%

Environmental Impact
Life cycle stages Component Hot Spots

Manufacturing

Use stage (20% losses)

End of life

Total



• How to improve circularity?

Identifying Life Cycle Gaps

This research leading to these results has been performed within the CuBER project and received funding from the European Community‘s Horizon 2020 Programme (H2020/2014-2020) under grant agreement n° 875605

(kgCO2eq/system) (gCO2eq/kWh) relative (%)
Stacks 3.546 78,8 44% !
Electrolyte 1.240 27,6 15% !
Tanks 601 13,4 7%
Periphery 372 8,3 5%
Subtotal Manufacturing 5.759 128,0 71%
PV stored and delivered 363 8,1 4%
EU-28 mix stored and delivered 3.560 79,1 44% !
Recycling of materials 1.347 29,9 17%
Credits for recycling of materials -2.550 -56,7 -31%
Subtotal End of Life -1.203 -26,7 -15%
PV stored and delivered 4.919 109,3 61%

EU-28 mix stored and delivered 8.116 180,3 100%

3.209 71,3 56% !

Environmental Impact
Life cycle stages Component Hot Spots

Manufacturing

Use stage (20% losses)

End of life

Total

Circularity - Life Cycle Gap (LCG)
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End-of-Life Scenario I
Shredding→ Separation & Remelting of mass metals //

Incineration of mixed plastic fraction

End-of-Life Scenario II*
Disassembly→ Reuse of Al-Endplates of the
Compression system // Cleaning & Shredding

contaminated Bipolar-Plates→ Recompounding Polymer
Composites// Incineration of Gaskets, Membranes &
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-34%

This research leading to these results has been performed within the CuBER project and received funding from the European Community‘s Horizon 2020 Programme (H2020/2014-2020) under grant agreement n° 875605

Relative environmental impacts (%) based on
Global Warming Potential - GWP 100 [kgCO2eq]

*Theoretical approaches, need for practical verification!



LCGs of CuBER’s electrolyte

RMA P
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End-of-Life Scenario I
Extraction & Electrochemical Cu refining

End-of-Life Scenario II*
Extraction & Electrochemical Cu refining // Thermal
treatment (Absorption + Destillation) of HCl solution -7%

Potential for improving
circularity

This research leading to these results has been performed within the CuBER project and received funding from the European Community‘s Horizon 2020 Programme (H2020/2014-2020) under grant agreement n° 875605

[-72%]

Recycled
Copper

Relative environmental impacts (%) based on
Global Warming Potential - GWP 100 [kgCO2eq]

End-of-Life Scenario III*
Lifetime extension of the electrolyte by

implementation a cleaning unit?

*Theoretical approaches,
need for practical
verification!



• Improved circularity (LCG -23%) & total life cycle impacts (-11%)

Identifying Life Cycle Gaps

This research leading to these results has been performed within the CuBER project and received funding from the European Community‘s Horizon 2020 Programme (H2020/2014-2020) under grant agreement n° 875605

(kgCO2eq/system) (gCO2eq/kWh) relative (%)
Stacks 3.546 78,8 49%
Electrolyte 1.240 27,6 17%
Tanks 601 13,4 8%
Periphery 372 8,3 5%
Subtotal Manufacturing 5.759 128,0 80%
PV stored and delivered 363 8,1 5%
EU-28 mix stored and delivered 3.560 79,1 49%
Recycling of materials 1.751 38,9 24%
Credits for recycling of materials -3.847 -85,5 -53%
Subtotal End of Life -2.096 -46,6 -29%
PV stored and delivered 4.025 89,5 56%

EU-28 mix stored and delivered 7.222 160,5 100%

1.912 42,5 33%

Use stage (20% losses)

End of life

Total

Circularity - Life Cycle Gap (LCG)

Manufacturing

Life cycle stages Component
Environmental Impact
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