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Preparation of Red-Emitting Na,;Ca,._.Sr.PO,: 0.3Eu* Phosphors and
Their Luminescent Properties

KONG Shijin, ZHANG Zhanhui', PENG Weikang, QI Tonggang, HUANG Zhiliang
School of Materials and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: A series of Na,;Cao4.Sr.PO,: 0.3Eu’" phosphors were prepared by high temperature solid state
reaction. The phase structures and luminescent properties of the materials were analyzed by X-ray diffraction
(XRD) and fluorescence spectroscopy respectively, which then helpfully determined the optimum doping
concentrations of the samples. XRD results show that Sr** replaces Ca® and occupies the central lattice, and
the crystalline phase of NaCaPO, almost changes into that of NaSrPO, with the fine crystallinity. The
fluorescence spectroscopy shows that the excitation intensities of the peak at 393 nm in near ultraviolet region
and the one at 465 nm in blue light region enhances with increasing doping concentration of Sr’*. The
differences of electronegativity and ionic radius between the dopes ions result in the formation of electron cloud
effect and the reduction of crystal field intensity, which enhances the transition of ’Dy—"F, . Herein, the relative
intensity of emission peak at 618 nm increases with increasing concentration of Sr** and the peak position
gradually moves towards shorter wavelength. In addition, the emission intensity increases by 21% when Sr**
completely replaces Ca®", indicating that Na,;Caos.Sr.PO,s: 0.3Eu™ is expected to be a new red phosphor
used in white light-emitting diode.

Keywords: high temperature solid-state method ; Na,;Cag.4-.St.PO4: 0.3Eu’ ;red phosphors ; doping ; light-emitting
diode
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Fig. 2 Na;3CaosSr.POs:0.3Eu™ series phosphors::
(a)excitation spectra(A,,=618 nm),

(b)emission spectra(A.=393 nm)
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