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Abstract: Emerging technologies, such as portable electronics, have had a huge impact on societal 
norms, such as access to real time information. To perform these tasks, portable electronic devices 
need more and more accessories for the processing and dispensation of the data, resulting in higher 
demand for energy and power. To overcome this problem, a low cost high-performing flexible fiber 
shaped asymmetric supercapacitor was fabricated, exploiting 3D-spinel manganese oxide Mn3O4 as 
cathode and 2D molybdenum disulfide MoS2 as anode. These asymmetric supercapacitors with 
stretched operating voltage window of 1.8 V exhibit high specific capacitance and energy density, 
good rate capability and cyclic stability after 3000 cycles, with a capacitance retention of more than 
80%. This device has also shown an excellent bending stability at different bending conditions. 
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1. Introduction 

In very recent years, supercapacitors (SCs) have gained a considerable attention, because of 
their ability to deliver higher power density than batteries, and to store higher energy density than 
electrostatic capacitors [1,2]. To bridge the gap of energy density between batteries and conventional 
capacitors, supercapacitors have been used in a variety of applications, ranging from portable 
electronic devices, hybrid electrical vehicles and large industrial scale power and energy 
management [3,4]. 

The behavior of SCs is strongly influenced by the layout, sealing and packaging technology, the 
separator, the electrolyte, the current collectors and, most importantly, it is influenced by the active 
materials at the electrodes [5]. For this reason, it is essential to develop new materials and new 
structures able to deliver high specific capacitance, and to sustain high cycling stability with a good 
rate capability. Based on the charge storage mechanism, SCs are classified as electrical double layer 
capacitors (EDLCs) and pseudocapacitors. The EDLCs are characterized by extremely large surface 
area achieved by a good compromise between open pores, size of the pores and dimension of the 
charges in the electrolyte that generate the double-layer region with the electrode surface. Usually 
carbon-based materials give rise to large values of EDL capacitance. Together with this 
phenomenon, a large group of metal oxides, transition metal dichalcogenides, carbides and 


































