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Hierarchical nanocomposites of molybdenum trioxide and multiwall carbon nanotubes (MoO3-MWCNTs) were synthesized 
through simple and scalable in situ hydrothermal method for high performance electrochemical energy storage devices. 

MoO3-MWCNTs nanocomposites are hierarchically porous with high surface area, excellent ionic and electric conductivity, 
improves performance of the devices because of the ease with which ions can access and transport in the active material. The 
specific capacitance measurementsof the synthesized MoO3-MWCNTs nanocomposites revealed cycle dependent behavior, 
which was examined by cyclic voltammetry, galvanostatic charge discharge and impedance spectroscopy. The capacitive 
charge-storage properties of hierarchical porous MoO3-MWCNTs were found to be superior to those of either pristine MoO3 
nanowires or randomly entangled mesoporous MWCNTs. This study showed that double-layer, faradaic and intercalation 
mechanisms are in operation in the charge storage process. This rather complicated mechanism causes irreversible structural 
modifications to the oxide lattice, which were verified systematically by various characterization techniques. The hierarchical 
porous nanocomposites showed increased charge-storage capacity 210 F/g, and the energy density is improved greatly to 
71.6 Wh/kg with a power density of 600 W/kg without compromising the charge/discharge kinetics in MWCNTs or MoO3 
nanowires. The hierarchical porous nanocomposites electrodes exhibited excellent charge/discharge rate and long-termcyclic 
stability in capacitance with more than 95% efficiency after 2000 cycles. The synthesized hierarchical porous nanocomposites 
exhibited excellent cycling stability by retaining95% of their maximum capacitance after 3000 cycles of continuous charge−
discharge cycles. The use of such hierarchical porous nanocomposites is quite promising for electrochemical energy storage 
devices in portable electronic devices.
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