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Global Market Size ($B)
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lon exchange membrane

Challenges:

1) HER competitive reaction
2) Selectivity

3) Other issues
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Redox Flow batteries

*Vanadium
*Q0rganic, semi-solid
sBattery components

Post-lithium batteries

oLi-S
*Sodium batteries
+lonic liquid electrolytes

Supercaps

*Porous electrodes
*Flow supercaps
sLithium capacitors

Electrode fabrication

sElectrospun carbon nanofibers
sHydrothermal , electrodeposition
*Simulation modeling

Battery & system testing

*Aging measurements, degradation
sClimatic tests
*Diagnosis and prognosis

Electrochemical, Chemical Energy Storage & Harvesting

Solar fuels (solar refinery)

*Photoelectrochemical process
*Photocatalytic conversion
*Hydrogen—CO, reduction

Power-to-X (synthetic fuels)

*C0, electrochemical reduction
+CO, hydrogenation, plasma & FT
*Biomethane, biorefinery

Catalyst fabrication

*Mesoporous catalysts
*Thin film electrodes
sElectrode passivation

Reactor modeling

sMicrofluidic modeling
*Process simultation
*Reactor engineering

Energy Harvesting

*Sensors
*Smart metering
¢Fully autonomous systems
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Faradaic efficiency (%)

EC-CO,RR to C, products (C,H,)
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Evaluation of Cu,O catalysts (R= Cu/PVP ratio)
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Evaluation of Cu,O catalysts (R= Cu/PVP ratio)
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Evaluation of CuO, catalysts

potentiostat

gas chromatograph W
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Evaluation of CuO, catalysts
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potentiostat

Evaluation of CuO, catalysts

gas chromatograph W
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Evaluation of CuO, catalysts
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Summarizing

Presence of Cu(ll) favors C-product formation
Less influence of morphology

CuO,/C leads to higher productivity

Next steps: GDE and cell optimization
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