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In this study, a series of Eu2"-doped high-performance metal nitride phosphors were prepared and their
optical properties, especially for the potential applications for white LEDs, were systematically investigated.
The results obtained were summarized as follows :

In Introduction part, the development of current white LEDs and previous works on the phosphor materials
for them were reviewed from the viewpoints of both academic and applicable aspects. The problems on the
synthesis and applications of the nitride phosphors were pointed out. The purpose of this study was described
together with the research scope.

In Chapter 1, the carbothermal reduction and nitridation (CRN) method was developed for M2SisNs : Euz™ (M
=Ca, Sr) and their solid solution phosphors. The fine graphite powder served well at high temperature as a
reducing agent, and the high quality phosphors with low oxygen content were obtained. In a series of
(Sr1-xCax2SisNs : Eu2™(2 at%) phosphors, single phases formed at both ends of the solid-solution, which was in
accordance with the morphology analysis. The excitation spectra showed a broadband covering the range from
UV to visible region, indicating these phosphors could be efficiently excited by the current InGaN blue LED chip.
Furthermore, these nitride phosphors presented a low thermal quenching effect, which was helpful to keep the
brightness and chromaticity of fabricated LEDs. The change of color and chromaticity with Ca content in solid
solution phosphors enabled us to realize the fine color tuning.

In Chapters 2 and 3, the calcium cyanamide, melamine, dicyanamide, and Sr acetate were applied as efficient
reducing agents to prepare CaSrixEuxSisNs, Ca- « -SiAION : Eu2", and Sr2SisNs : Eu2* phosphors. During the
high temperature firing process, the evolved reducing species reduced the oxides completely. As a result, the

oxygen and carbon impurities were considerably decreased, and the emission intensity of the phosphors was
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much increased compared with that from the CRN method. For the melamine, dicyanamide, and Sr acetate
reduction methods, a rapid heating rate was necessary to guarantee a pure phase formation. Additionally, the
critical Eu2" concentration in various hosts was concluded as an experiential formula to estimate the critical
concentration of Eu2" for new nitride/oxynitride phosphors.

In chapter 4, the self-propagating high temperature synthesis was carried out for the Ba2SisNs : Eu2® and
CaAlSiNs : Eu2® phosphors which were unaccessible from the above reducing routes. By using alloy powder as
precursors, high-performance yellow and red phosphors with high purity were obtained. Based on the
temperature-dependent emission, the redshifting of emission with increasing the Eu2’ concentration was
contributed to three factors : energy migration, crystal field strengthening, and reabsorption. In the CaAlSiN3
host, the dopant Eu2* ions were tetrahedrally coordinated according to the Rietveld refinement. The influence
of oxygen content in CaAlSiN3 : Eu?” phosphor was investigated and the blueshift behavior in the sample
contained high oxygen content was ascribed to the decrease of environmental covalency.

At last, the white LEDs were fabricated and the warm white light output with high Ra value (70-80) and low

color temperature (3000-4000 K) was realized.
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