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Abstract

White LED (W-LED) technology is significant for appropriate utilization of
energy and green lighting. It has a wide application prospect and consequently will
become the new generation of illuminant as the substitute for the incandescent lamp
and the fluorescent lamp. Nowadays it is the mainstream development trend that the
W-LED consist of blue light GaN and yellow light YAG: Ce phosphor. Phosphors
with high efficiency can improve the luminescent efficiency of W-LED. Now the
solid-state reaction method is generally acknowledged as the most useful method of
preparing YAG: Ce phosphor. Phosphors prepared by this method, however, are
nonspheric and agglomerated. They are difficult to meet the requirement of high
efficient W-LED. YAG: Eu as a kind of high efficient red phosphors which is applied
to color projection TV and compact fluorescent lamp has aroused more and more
interests.

YAG: Ce and YAG: Eu phosphors were synthesized by oxalic acid precipitation
method in this inverstigation. To analyze the Effect of heat treatment temperature,
fluxes, ion doping concentration and titration method on crystallization, morphology
and luminescent properties, the phosphors were characterized with TG-DTA, XRD,
laser particle sizing, SEM, fluorescence spectrophotometry and so on. The main
results and achievements are as follows:

YAG phosphors with single phase and excellent luminous performance could be
synthesized by oxalic acid precipitation method and heat treatment for 2h at 1200°C.
Their particles were uniform in size, close to sphericity. With the increasing heat
treatment temperature, the particles size increased. The fluorescence intensity of YAG:
Ce was also enhanced steadily. This phenomenon, however, was unconspicuous in the
case of YAG: Eu.

Effects of different fluorides such as NaF, BaF,, NH4F together with H;BOs,
respectively, and concentrations of H;BO3 on preparation conditions, particulate

morphology and the luminescent properties were studied in this dissertation. It is

I



confirmed that fluxes can improve particulate morphology, promote crystal growth
and enhance relative intensity of excitation spectra and emission spectra of the
phosphor.

Effects of ion doping on the properties of phosphors were studied. Concentration
quenching phenomena of YAG: Ce and YAG: Eu was observed. Both excitation
spectra and emission spectra of YAG: Ce phosphors showed a tendency of red-shift
with increase of Gd** concentration, which was beneficial to reduce the correlated
color temperat and enhance the color rendering index of W-LED devices.

Effects of inverse titration of chemical co-precipitation were compared with
secondary titration for the luminescent properties. Results have showed that powders
prepared by secondary titration method had higher emission intensity when heat
treatment temperature was higher than 1315°C. This was probably relevant to the
secondary titration method which might benefit to cerium homogeneous distribution
at high heat treatment temperature.

The phosphors with good luminescent properties were chosen to be packaged to
W-LED in synchrony with mainstream imported commercial phosphors. Effects of
two kinds of phosphors on the optic properties of W-LED were compared. Results
have showed that powders with better morphology can improve the optic properties of

W-LED more effectively.

Key words: oxalic acid precipitation; YAG phosphor; white LED
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