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Development of Internet of Things (IoT) devices which transmit data from humans and/or things to the
cloud has been promoted worldwide in order to achieve both economic development and solutions to
social issues in Society 5.0. Various designs of IoT devices including their power source of batteries have
been proposed to be conformable to the shape of humans and objects without interfering with the device
functions. One of the strategies to fabricate such shape-conformable batteries for the IoT devices is direct
construction of the batteries on the surface of the object by means of the printing, dispenser, or spray-based
techniques. However, such techniques have required the coating and heating/ irradiating light of the thick
electrode layer on the surface of the object to obtain high energy density, which may cause dripping of the
electrode ink during the fabrication process.

In this thesis, I came up with the idea of the adhesive electrode tape for fabricating battery components
with arbitral design on the surface of objects. The adhesive tape was composed of the electrode layer
covered by the thin heal-melt adhesive and conductive layer on the flexible silicone-based substrate film. In
order to control the peelability of the electrode layer from the substrate and the adhesiveness of the
electrode to the object, I focused on the research of engineering their contact interface. In addition, I studied
the application of this tape to the fabrication of symmetric battery system, which is composed of the same
compositions of positive and negative electrodes, to achieve the simple battery fabrication technique.

In Chapter 1, I summarized the background of this study.

In Chapter 2, I established the adhesive electrode tape described above by adopting the manganese-zinc
primary battery system as a model battery system.

In Chapter 3, I developed the highly capacitive and transferable polyaniline electrode for the symmetric
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redox capacitor by using my original porous carbon composites.

In Chapter 4, 1 studied electrochemical properties of organic radical compound,
2,2.6,6-tetramethylpiperidinyloxy radical (TEMPO), in ionic liquids with aiming to create an organic
radical TEMPO-based symmetric secondary battery system.

Finally, I summarized this thesis and describes the prospects for application in near future in Chapter 5.
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