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Will lecture on:

Tunnel and Layered Intercalation Compounds for Water Desalination via 

Hybrid Capacitive Deionization

With increase in the world’s population and climate change, the importance of and demand for the water 

desalination systems continue to grow. Liquid surface freshwater constitutes only ~0.5% of the water 

available on Earth, and thus, desalination of brackish and saline water is becoming increasingly important as 

the water crisis escalates. An emerging method, hybrid capacitive deionization (HCDI), is a derivative of 

capacitive deionization (CDI) approach for water desalination, in which one carbon electrode is replaced with 

a redox-active intercalation electrode, resulting in substantial improvements in ion removal capacity over 

traditional CDI. However in order to keep pace with rising levels of water consumption, the performance of 

HCDI systems needs to be improved while maintaining low cost and minimizing environmental impact. As a 

result, novel scalable and cost-efficient materials that exhibit superior performance are sought for.

In this talk, I will present salt removal performance of layered and tunnel intercalation compounds. I will 

show that inexpensive and environmentally friendly manganese oxides can exhibit high ion removal 

capacities in an HCDI configuration and highlight the importance of understanding the relationships between 

material crystal structure, size of the ion in solution, structural/compositional dynamics and stability in 

electrochemical water desalination. I will also touch on extending the developed approaches to evaluating 

desalination performance of new materials, such as transition metal carbides (MXenes). Finally, the effect of 

operating conditions and intercalation compound electrode parameters on desalination performance of HCDI 

systems will be discussed.
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