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Synthesis and Luminescence Properties of Red-emitting Phosphor Na,ZnSiO4:Eu** Under
Blue Light Excitation

WANG Ping, YANG Dingming, HE Xiaolin, ZHANG Lei
(State Key Laboratory Cultivation Base for Nonmetal Composite and Functional Materials, Southwest University of Science and
Technology, Mianyang 621010, Sichuan, China)

Abstract: Red fluorescence powder of Na,ZnSiO,:Eu** was synthesized by a sol—gel method using H;BO; as a flux. The phase
structure and luminescent properties of the samples were characterized by X-ray diffraction and photoluminescence spectroscopy.
Effects of H;BO; amount and Eu**-doped amount on the luminescence performance of the sample were investigated. The results show
that the Na,ZnSiO,:Eu** synthesized belongs to a monoclinic crystal system. The excitation spectrum of the sample consisted of a
series of sharp peaks. The main excitation peak of Na,ZnSiO,:Eu®" is located at 465 nm which corresponds to ’Fy—’D, transition. The
phosphor powder samples emit a red light under the wavelength of 465 nm excitation. The emission spectrum consists of five
emission bands located at 578, 591, 613, 653 and 701 nm, corresponding to >Dy—"F;(J=0, 1, 2, 3, 4) transitions of Eu**, respectively.
The maximum emission peak is located at 613 nm (°Dy—’F,). When Eu**-doped amount is 5% in mole and H;BO; amount is 0.8% in
mole, the Na,ZnSiO,:Eu** phosphor exhibits the most intensive luminescence intensity, which can be regarded as a red-emitting
phosphor used under blue light excitation for white light-emitting diodes (w-LEDs).
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Fig. 1 XRD patterns of samples calcined at different temperatures
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Fig. 3 Emission spectrum of Na,ZnSiO4:5%Eu*"
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