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In this dissertation, “Structure-property relationships of nanocarbon-based materials for energy devices”
was summarized into the following five chapters.

In Chapter 1, the general introduction of the present study was described.

In Chapter 2, we have demonstrated a new strategy to synthesize two-dimensional (2-D) metal oxides
inside graphene oxide (GO) sheet gaps. The gap between two GO layers provides ideal 2-D space to
template the growth of oxide nanolayers. By using this approach, the gaps are filled successfully with
polycrystalline TiO2, ZnO, Fe203, and amorphous SiO, nanolayers with thickness of 1-5 nm. In addition, it
is shown that layered Fe O3z electrodes provide the large and homogenous electrochemical reaction field
and exhibit high performance for lithium-ion battery.

In Chapter 3, hierarchically nanostructured composite electrodes were prepared by the electrodeposition of
MnO; nanowires (NWs) on electrospun carbon nanofiber (CNF) webs. The electrodes based on thinner
CNF and dense networked MnO2 NWs showed higher values of gravimetric and volumetric capacitances
due to increasing a power collecting efficiency and a density of electrodes. This indicates that the
hierarchical network nanostructure composed of an active material and a charge collector is a promising
electrode for various electrochemical devices.

In Chapter 4, hydrated graphene nanoribbon (GNR) sheets with different internal structures were prepared
by vacuum filtration of chemically-reduced graphene oxide nanoribbon dispersions. An increase in the
reduction time enhanced the formation of less-ordered GNR sheets with relatively large and more
interconnected pore structures, which consequently improved the electrochemical properties. The
less-ordered GNR electrode showed high energy and power densities. This clearly indicates that the pseudo
1-D nanomaterials are useful for formation of the disordered assembly with interconnected pores.

Finally, the present study on structure-property relationships of nanocarbon-based materials for energy

storage devices was concluded in Chapter 5.
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