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Abstract 

Much attention has been given in recent years to the study of 

tungstates and molybdates, especially those containing rare 

earth elements. In the last years, there has been a much interest 

to study the properties of monovalent (Li-Cs) and trivalent (Al, 

Ga, In, Cr, Bi, Y, La or lanthanide Ln=Ce-Lu) double 

tungstates or double molybdates crystals. These Crystal 

tungstates were shown to be promising for of variety of laser, 

scintillator and phosphor applications.  

In this study, many tungstate and molybdate crystals were 

synthesized using the solid state reaction. Different conditions 

of preparation where used to obtain the MAl (XO4)2, (M= Li, 

Na and K; X= W and Mo). The crystal structural, 

morphological structure, optical absorption experiments and 

quantum efficiency of the samples were analysed by X-ray 

diffraction (XRD), scanning electron microscope (SEM + 

EDS), UV-VIS-NIR scan spectrophotometer and Fourier 

transform infrared spectrometer (FT-IR) respectively. The 

synthesis protocols choosen where in good agreements to 

obtain double tungstates or molybdates such as NaAl(MoO4)2, 

KAl(MoO4)2, LiAl(MoO4)2 and LiAl(WO4)2. Other structural 

results have indicate mono phases apparition like Na2W4O13 

and KAl0.33W1.67O6. The SEM analysis indicated that the 

particle size ranging from 0.3 to 4.47 µm. Optical analysis 

reveals band gap values (direct and indirect transitions) of 

obtained phases: double molybdates ranging from 3.20 eV to 

3.41 eV for direct gap and from 2.93 eV to 3.16 eV for indirect 

gap (Figure.1) and for double tungstates LiAl(WO4)2, the band 

gap is 3.13 eV for indirect transition and 3.38 eV for direct 

transition. 
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