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W X B H Functional Inorganic Phosphors Based on Resource Engineering Approach

Because of the recent increase of the world’s energy consumption, “economical use of energy and
resources” is a key issue for sustainable development. The purpose of this doctoral dissertation is to
contribute to energy and resource efficient society from phosphor research. The words “Resource
Engineering” denote (1)Material design based on a element having relatively large Clarke number,
(2)Effective use of valuable resources from a waste. The approaches in this study are following three:

(1)Development of phosphors using abundant and versatile material
(2)New host material synthesis for a phosphor only using abundant elements
(3)Extraction of a minor-metal which could be used for a phosphor host material

In Chapter 1, background and approach in this study were described.

In Chapter 2, a new phosphor synthesis using mullite(AlsSi2O13) and structural analysis is reported.
We have doped rare-earth elements to the mullite structure and were able to obtain red, green, and blue
luminescence. The thermal quenching property of the phosphors are high, which is comparable with
commercially available phosphors. According to Rietveld analysis, it was indicated that REs occupy the
vacant Oc site. This study is the first report to suggest REs’ site in a mullite.

In Chapter 3, we report synthesis of alkali earth and 3d transition metal borosulfates as a new
phosphor host material. According to our new synthetic approach utilizing super acid and corresponding raw
materials, we were successfully synthesized Mg, Sr, Mn, Co, Ni, and Zn borosulfate. We have revealed their
structure precisely based on single crystal XRD, powder XRD, electrostatic calculation and infrared
Spectroscopy.

In Chapter 4, extraction of vanadium from a industrial waste is discussed. We have focused on the
difference of solubility of vanadate ion and co-existing cations in a solution against pH. By precisely
controlling pH and by filtration, vanadium was successfully isolated from the coexisting cations. The
extraction process is 1000 °C less than a conventional extraction method.

Finally, all the chapters were summarized in Chapter 5.
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