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There are many factors contributing to the colour of upconversion emission such as chemical composition of matrix, 

crystalline structure of upconverting materials, etc. The purpose of this research is to determine whether the colour of 

upconversion emission can be controlled by modifying the band gap of the host matrix. Therefore, the matrix of 

Lu6(W,Mo)O12 was chosen for this research since by changing the ratio of tungsten and molybdenum band gap can be 

easily manipulated. 

With regard to establish band gap variations in these upconverting phosphors, samples of Lu6(W,Mo)O12 with 

rhombohedral structure were synthesized via high temperature solid-state reaction. The stoichiometric amounts of 

precursors (Lu2O3, WO3, MoO3) were blended in the agate mortar employing acetone as the grinding media. The obtained 

powders were transferred to the corundum crucibles and annealed at 1600 °C for 5 h in air. The process of calcination 

was repeated twice. Compounds with cubic crystal structure were prepared by aqueous sol-gel method with final sintering 

of the gel at 1000 °C for 2 h in air. The same methods were applied to produce Lu6(W,Mo)O12:Yb3+/Er3+ samples 

(precursors: Lu2O3, WO3, MoO3, Yb2O3 and Er2O3) with intent to analyse the influence of band gap and crystal structure 

on the upconversion luminescent properties in these compounds [1] [2]. 

The investigation of structural, morphological and optical properties of the synthesized compounds was carried by 

powder X-ray diffraction (XRD), scanning electron microscope (SEM) analysis and UV-Visible spectroscopy. 

 

 
 

 

Fig. 1. XRD patterns (a) and reflection spectra (b) of rhombohedral Lu6(W,Mo)O12 samples with different W/Mo 

ratios. 

XRD patterns of Lu6(W,Mo)O12 samples with rhombohedral crystal structure are shown in Fig. 1a. Single phase 

compounds are obtained at any W/Mo ratio. The reflection spectra of Lu6(W,Mo)O12 samples with rhombohedral crystal 

structure are given in Fig. 1b. The absorption of the host shit to the longer wavelengths when Mo concentration in the 

structure increases. Moreover, the band gap values of the synthesized Lu6(W,Mo)O12 samples were calculated from 

reflection spectra applying Kubelka-Munk function. Depending on tungsten and molybdenum ratio in prepared 

Lu6(W,Mo)O12 samples band gap varies from 2.66 eV (467 nm) to 3.57 eV (348 nm). 

Upconversion emission (λex = 980 nm) spectra of Lu6(W,Mo)O12:Yb3+/Er3+ samples were also measured and 

analysed. The strongest emission was observed in the red spectral range. Moreover, the CIE colour space coordinates and 

luminous efficacies were calculated and will be discussed. 
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