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Synthesis of GAVO,: 20%YDb3*, 2%Er3*, 4%Nd3* nanoparticles.

The prepared P1 samples dispersed in 35mL deionized water to form uniform
solution. 0.1404g of NH4VO3; introduced into P1 solution and stirred for 10min, then
adding 120pL of 2 M HCI. After additional stirring for 30min, the mixed solution
transferred to a 50 mL Teflon-lined stainless steel autoclave up to 80% of the total
volume. The autoclave was sealed and heated at 180°C for 10h and then cool to room
temperature. The product was obtained by centrifugation and washing three times
with deionized water and ethanol, respectively. The final product was obtained after

dried under vacuum at 60°C for 12h.!
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Fig. S1 Upconversion emission spectra of the Gdy0,COs: x%Yb’*, y%Er,
4%Nd**/SiO, samples as a function of (a) Yb*" and (c¢) Er** ions concentration,
respectively; the corresponding integrated intensity vs (b) Yb*" and (d) Er*" ions

concentration.
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Fig. S2 (a) The XRD pattern of GdVO,: 20%Yb**, 2%Er**, 4%Nd** nanoparticles,
and (b) the corresponding 3D model structure.

Fig. S3 (a) (b) The SEM images of GdVOy: 20%YDb**, 2%Er**, 4%Nd** nanoparticles
with different magnification.
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Fig. S4 The FT-IR spectra of GdVOy: 20%Yb3", 2%Er’*", 4%Nd** and Gd,0,CO;:
20%YDb3, 2%Er*t, 4%Nd3" / ~15nm SiO, nanoparticles.
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