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Abstract 

Here, using high temperature solid phase method, successfully synthesized Zn3V2O8:Y3+ 
phosphors; and the phase, surface morphology and luminescence properties of the 
synthesized phosphors were characterized by X ray diffraction (XRD), scanning electron 
microscopy (SEM) and photoluminescence (PL). The results show that the phosphor 
synthesized is the target product (Zn1-xYx) 3V2O8, synthetic samples of uniform particles, the 
rod structure; fluorescent powder has a wide excitation band in 300-400nm (Zn1-xYx) 3V2O8 
phosphors excitation peak at 361nm. (Zn1-xYx) 3V2O8 phosphor has a broad emission peak in 
420-690nm, and the peak value of (Zn1-xYx) 3V2O8 phosphor is 559nm. 
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1. Introduction 

With the rapid development of new and high technology products, in the field of materials, it is a hot 

spot for researchers to search for high performance, high luminous efficiency and high utilization rate. 

In recent years, rare earth doped vanadate oxides in lighting, display and other related fields have been 

developed [1-3]. Junjiao Kou [4] spincrossover successfully synthesized metavanadic acid zinc (Zn2 

(OH) 3VO3:Eu3+) and zinc pyrovanadate (Zn3 (OH) 2V2O7 .2H2O: Eu3+) and study its optical properties; 

Wang[5] et al. 3D Zn3 (OH) 2V2O7.2H2O microspheres were prepared by the aid of glycine, and 3D 

zinc vanadate microspheres were obtained by 600℃ high temperature treatment, studied its 

photoluminescence properties; Shumei Lin [6] et al were prepared by hydrothermal method with good 

crystallinity (Zn3 (OH) 2V2O7 . nH2O nanobelts, were obtained (Zn3 (OH) 2V2O7 . nH2O nanotubes by 

changing the reaction temperature; Shibin Ni [7] ,the (Zn3(OH) 2V2O7 .nH2O nanobelts and nanosheets 

were prepared by hydrothermal method. Xin ying Qin [8] et al. Obtained Zn3 (VO4) 2  micron spherical 

structure by precipitation method and high temperature heat treatment. However, the reaction 

conditions of these reports are relatively harsh or cumbersome, is not conducive to mass production. 

Shi[9] also researched the preparation and property of nano materials of Zn3(OH)2V2O7.2H2O deeply. 

Jiaolian Luo [10] et al synthesized Zn3V2O8 and (Zn1-xEux) 3V2O8 phosphor successfully by using solid 
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phase method. this paper attempts to use V2O5, Y2O3, ZnO as raw materials, using high temperature 

solid phase method, synthesis of Zn3V2O8:Y
3+ phosphors; and the structure, surface morphology and 

luminescent properties of the synthesized phosphors were characterized by XRD, SEM and PL . 

2. Experiment  

According to the stoichiometric ratio, V2O5, Y2O3, ZnO quality calculation, the reactants weighing into 

mortar, fully grinding 40min, the reaction to the ground in the crucible, and then transferred to the 

muffle furnace(SX2-4-4TP); let muffle furnace calcination temperature reached  600℃ in 80min and 

calcined for 4h, and set the muffle furnace decreases from the calcination temperature to 30℃in 120min 

finally, can indirectly control the door open, the temperature dropped to room temperature, then out of 

sample. The reaction temperature of the muffle furnace as shown in Table 1 

Table 1.  The temperature of the muffle furnace process 

Reaction Temperature Time 

Warming Up Stage RT-600℃ 80 min 

Calcination Stage 600℃ 240 min 

Cooling Stage 600℃- RT 120 min 

3. The experimental result and discussion 

3.1  The XRD analysis result of sample Zn3V2O8 and (Zn1-xYx)3V2O8 

The XRD(DY1632) diffraction pattern of Zn3V2O8 phosphor synthesized at 600℃ is shown in figure 1. 

From the spectrum can be seen: all the diffraction peaks with Zn3V2O8 (JCPDS standard card NO. 34 - 

0378) matches the results of the experiments which shows that the synthesis of single-phase Zn3V2O8 

phosphor materials, belong to Orthogonal crystal system, it’s a=8.2290, b=11.5284, c=6.1116, z=4. 

The X diffraction pattern of (Zn1-xYx)3V2O8 phosphor synthesized at 600℃ is shown in figure 2. 

According to the analysis, the maximum emission peak is obtained when the diffraction angle is 35°. A 

certain amount of Y ion was added into the Zn3V2O8 phosphor, and the percentage of the Y ion was 

controlled. The results showed that there was no obvious change in the diffraction pattern. The positions 

of the main peaks of the XRD spectra are in good agreement with each other, and the main diffraction 

peaks of the sample (Zn1-xYx)3V2O8  are basically matched with the results of the Zn3V2O8 standard card.  

 

 
Figure 1. The XRD of the Zn3V2O8 and (Zn1-xYx)3V2O8  phosphor under the resultant temperature of 

600℃ 
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3.2 The SEM analysis result of sample Zn3V2O8 and (Zn1-xYx)3V2O8 

The SEM( Hitachi S4100) spectrum of Zn3V2O8 and (Zn1-xYx) 3V2O8 phosphor at 600℃ is shown in 

Figure 2 . It can be seen from the figure that the synthesized samples are rod like structures with regular 

morphology and no agglomeration. The SEM diagram of Zn3V2O8 phosphor is magnified 300 times, 

and the particle size is about 100μm. And (Zn1-xYx)3V2O8  phosphor is magnification of 300 times the 

SEM scan, the particle size of 80-100μm, which is consistent with the results of the spectrogram and 

XRD spectra. However, it can be seen from the SEM spectrum that the surface of the phosphor doped 

with rare earth is rough, which is related to the operation in the experiment. From the SEM spectrum, 

(Zn1-xYx)3V2O8  phosphor particle size is more suitable for practical application requirements. The 

morphology and structure of the two kinds of phosphors are even, but the uniformity of the phosphors 

doped with rare earth is better.  

 
Figure 2. The SEM analysis result of sample Zn3V2O8 (a) and (Zn1-xYx)3V2O8 (b) 

3.3 The exaction spectrum and emission spectrum analysis of the sample Zn3V2O8 and 

(Zn1-xYx)3V2O8 

 
Figure 3. The luminescence property of the Zn3V2O8 and (Zn1-xYx)3V2O8 phosphor 

The spectrum of Zn3V2O8 and (Zn1-xYx)3V2O8 phosphor under resultant temperature of 600℃ is shown 

in figure 3. Can be drawn from the figure: Zn3V2O8 and (Zn1-xYx)3V2O8 phosphor has a broad excitation 

band between 300-400nm, Zn3V2O8 phosphors excitation peak at 361nm, which belongs to the near 

ultraviolet range, (Zn1-xYx)3V2O8 phosphors excitation peak at 361nm too, the results indicate that the 

two kinds of fluorescent powder can effectively by near ultraviolet excitation, so the two phosphors can 

use near UV chip and get excited white LED. At the same time, Zn3V2O8 and (Zn1-xYx)3V2O8 phosphor 

has a wide emission peak at 420-690nm, Zn3V2O8 phosphor emission peak at 561nm,(Zn1-xYx)3V2O8 

phosphor emission peak is at 559nm, belong to the scope of the yellow green light in visible light. 

Compared with the two kinds of phosphors, the rare earth doped phosphors have better color rendering 
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properties, but the color of the doped phosphors is not weak. The performance of two kinds of 

phosphors is of great significance to the research of white LED. 

4. Conclusion 

In this paper, Zn3V2O8:Y
3+ phosphor with regular morphology and uniform particle size was synthesized 

by high temperature solid state method high temperature. The phosphor synthesis of the crystal structure, 

morphology and spectral analysis, the results show that the doped and undoped phosphor powder 

diffraction peak height is basically the same, particle uniformity roughly; influence not too obvious 

lattice structure of vanadium acid zinc phosphor doped Y3+; The strength, luminescent properties and 

the color index of (Zn1-xYx)3V2O8 phosphor fluorescent powder is better than Zn3V2O8. Meanwhile, it 

can be concluded from the experimental results that the performance of the two phosphors is closer. 
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