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Development of safer and environmental friendly high energy density rechargeable batteries capable of fast charging and long-
term cycling stability is one of the key challenges for modern electrochemistry. During the last two decades, Li-ion battery 

technology attracted extensive attention due to their widespread application in portable electronics, medical implants, grid-level 
energy storage and electric vehicles. Recently, secondary Na-ion batteries emerged as a promising candidate for large scale energy 
storage. This technology attracted immense interest due to low-cost and abundance of resources compared to limited lithium supply. 
Despite of the several advantages of Li and Na-ion batteries, their energy and power densities are not sufficient for more energy 
demanding commercial applications such as long-range driving. Pseudocapacitive charge storage is lately demonstrated as a method 
to improve the power-density of transition metal carbides (MXenes). However this method is difficult to achieve in case of transition 
metal oxide electrodes due to their low ionic and electronic conductivity. Tailored designing of these electrode materials are therefore 
required to induce pseudocapacitive Li and Na ion storage. 

We have demonstrated pseudocapacitive assisted Li and Na ion storage in ultrathin Co3O4 nanosheets, hierarchical Co3O4 
nanorods, biphasic TiO2 nanosheets and CoO-RGO hybrid electrodes. In the case of Co3O4 based anodes, a maximum Li and Na ion 
storage capacity of 1400 and 700 mAh/g respectively was obtained (300 mAh/g for biphasic TiO2 nanosheets). Excellent specific 
capacity (higher than theoretical limit), rate performance and cycling stability are attributed to pseudocapacitive contribution 
resulting from tailored interfaces, defects and crystal facets. 
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