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It is known that the luminescent properties of phosphor nanoparticles depend on the 

crystal structure, morphology, and particle dimensions of the matrix into which the 

phosphor ion is incorporated [1]. In addition, the concentration of the alloying agent and 

the symmetry around the luminescent ion are strongly influenced. In this context, REE 

orthophosphates (REEPO4) have garnered significant interest among researchers due to 

their electron configuration and several properties, including the capacity for isomor-

phic substitution of other REE, low toxicity, elevated refractive index, superior quantum 

yield of luminescence and high chemical and thermal resistance [2]. An important as-

pect of obtaining nanomaterials based on REEPO4 is the potential to form various crys-

talline phases (matrices) with rhabdophane, monazite and xenotime structures using 

"soft chemical" methods. This allows for the purposeful synthesis of nanoparticles with 

different structures, compositions, shapes, and properties. Therefore, this research to 

investigate the relationship between the chemical composition of phosphors, the struc-

tural and morphological characteristics of nanoparticles composed of multicomponent 

REE orthophosphates with Eu3+ doping ions, and the luminescent properties of the ma-

terial. 

Nanoparticles with the structures of rhabdophane, monazite and xenotime based on 

the LaPO4–GdPO4–YPO4–(H2O) quasi-ternary system with the addition of Eu³⁺ ions, 

have been synthesized. The molar fraction of Eu³+, which is a part of the (La, Gd, Y)PO₄ 

matrix, varied over a wide range, depending on the crystalline structure of the matrix. 

The samples were prepared by precipitation, followed by hydrothermal treatment 

(Т = 230 ºС, Р ≈ 10 МПа, рН ≈ 1). The synthesis time ranged from 2 hours to 5 days, 

depending on the luminoform composition. 

Based on the findings of the research, emission bands that are characteristic of the 

Eu³⁺ ion were observed in all luminescence emission spectra. These emission bands 

correspond to intra-configuration f-f transitions from 5D0 → 7FJ levels. 
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