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Abstract

Nanoscale metal oxides are interesting materiaks tdutheir unique properties and great

potential for application to electronic and optidalvices. A smart technique for the fabricat

ion

of nanoscale metal oxides is required for a furtterelopment of materials chemistry. Aqueous

solution processes using crystal growth have aédaattention as a novel strategy for nanos
processing. In an aqgueous solution, metal oxidetaly arespontaneously constructed. T
nanostructural control of metal oxides is achiewhtbugh self-organized crystal growth
adjusting the degree of supersaturation and adddfcorganic molecules in aqueous solutid
However, it is generally difficult to prepare muattimponent oxides and to precisely con
nanostructures of products by aqueous solutiongss®s. The strict control of crystal growth
agueous solutions is desired for the industrialiegtion. This study addresses the control of
components and oxidation state of metal oxides gyegp in aqueous solutions, and
preparation of nanoarchitectures by a multistepcgse through an intermediate phase.
reaction mechanisms and device performances ofptbducts were discussed toward
practical use of an aqueous solution process.

Chapter 1 summarizes the backgrounds and previodssvof aqueous solution processes,
describes the objective of this study.

Chapter 2 describes the compositional contraltié-type TiSn«O» solid solutions in aqueous solutid
of Ti* and Sfi". We successfully prepared rutile-typgSFi..O2 solid solutions, and achieved the contrg
the composition of solid solutions in the wholegar{x = 0.0-1.0). The solid solutions had a hig
photocatalytic activity than that of the commeraigdtase-type TiO

Chapter 3 mentions the control of the oxidati@tesof tin oxides crystals in solutions of"'SrThe
selective preparation of Sp@nd SnO crystals was achieved by adjusting tHeation rate in response
the oxidation of ST by dissolving oxygen molecules. The morphologigee@products was controlled
varying the pH and [SaHn the precursor solutions.

Chapter 4 shows the preparation of nanostructur@lcBystals by a multistep aqueous solution prd
through SgO4(OH),. The hierarchical architectures of SnO consigtingriented units were obtained
adjusting the dissolution rate of 8&OH),. The novel agueous solution process using thematkate
phase has a great advantage as a techniqueftdoribation of nanoscale functional materials.

Chapter 5 describes the preparation of a nanasegbed electrode consisting of single-crystain®
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and its application to an anode for lithium-iontdr@s. The nanoscale meshes prepared by the multistep

aqueous solution process improved the cycle peafarenof SnO electrodes.

Chapter 6 mentions the preparation of porous|dgime LiMn;O,4 using an agueous solution process,
the cathode performance for lithium ion batteriésrous LiMRO, was obtained from hierarchic
architectures of MnCEprepared in agar gel matrix containing?iens. The porous framework of t
products improved the electrochemical propertiescashode.

Chapter 7 described the summary of this studytenititure outlook of aqueous solution processes.
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