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ABSTRACT

Development of rechargeable batteries with high perforrnance and safety is one of the key

challenges faced by modern electrochemistry. Rechargeable Li.ion batteries attracted sig-

nificant attention dur.ing the last two decades due to theirwidespread application in portable

electronics, medicat implants, grid-tevel energy storage and electric vehicles. Recently,

secondary Na-ion batteries emerged as an alternative candidate for large-scale energy

storage. Low-cost and abundance of resources are main advantages of this technology.

Mg- metal batteries is another high-performance battery system, which has superior

energy densities compared to the conventional Li-ion batteries. Despite of the several

advantages of Li/ Na-ion and Mg based batteries, their energy and power densities are not

sufficient for more energy demanding commeicial applications such as long-range driving.

Consequently, development of high-performance electrode materials is necessary to
improve the energy and powerdensity of these secondary battery systems.

Main drawbacks of conventional insertion, conversion and alloying type battery elec-

trodes are limited specific capacity, poor cycling stability and rate performance. Diffusion

limited ion storage mechanisrn is one of the main reason accountable for these shortcom-
ings. Inferior electrochemical performance of these electrodes is the main reason for the

low poweri energy clensity and cycle life of rechargeable batteries based on Li, Na and Mg

ions. Despite of the several advances in the designing and fabrication of nanostructuted

electrode materiats, development of high performance rechargeable batteries still remains

as a challenge. Pseudocapacitive ion storage is recently reported as a promising strategy

to overcome the abovementioned drawbacks of battery electrodes. Nevertheless, intrinsic
pseudocapacitance of metal oxide and carbonaceous electrodes are limited (*10%), which

result in low energy density.

Pseudocapacitance can also be induced through nanoengineering of electrode materials.
However, this method was not widely explored to improve the electrochemical performance

of current generation Li/ Na ion and Mg-metal baiteries. This webinar will be focused on our

recent efforts on the development of defect and interface engineered electrode materials.

Extreme pseudocapacitance resulting from the diffusion independent ion storage in this

case resulted in high energy/ power density and cycle life. Spectroscopic and microscopic

investigation of these novel electrodes revealed unique ion storage mechanisms. 
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