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Solid state sample preparation for SrMoO4:1Yb3+,1Er3+ 

Solid state SrMoO4:1%Yb3+,1%Er3+ were prepared modified solid-state reaction. For this purpose 

SrCO3, MoO3, Yb2O3 (from Sigma-Aldrich), and Er(NO3)3 (from Alfa Aesar) of high purity 

(99.9+%) in stoichiometric proportions were mixed in a mortar for and ground for 30 minutes. The 

initial calcination step was carried out at 350oC for 3 h, and the powder mixture was then ground 

again for 30 minutes and further sintered at 950oC for 6 h. The XRD pattern and SEM of the as-

prepared sample is provided in Figure S5 below. 
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Figure S1. Particle/grain size calculation from FWHM of XRD peaks using the Scherrer equation 

of SMO doped with 1%Yb3+ and 1% Er3+ synthesized at different HT reaction times. Average 

particle size is presented along with the standard deviation for each calculation. 
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Figure S2.FE-SEM images of the SMO samples doped with 1%Yb3+ and 1% Er3+ as synthesized 

at different pH conditions: (i) pH 7, (ii) pH 8, (iii) pH 9, (iv) pH 9.5, (v) pH 10, and (vi) pH 11. 

 

 

Figure S3. Particle size calculation from FWHM of XRD peaks using Scherrer equation of SMO 

doped with 1%Yb3+ and 1% Er3+ synthesized at different pH conditions. Average particle size is 

presented along with the standard deviation for each calculation. 
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Figure S4. XRD patterns of SrMoO4:x%Y3+,y%Er3+ samples with varying Yb3+ and Er3+ doping 

levels: (a) x = 1, 2, 5, 8, 10, 20 with y = 1%. (b) y = 0.2, 0.5, 1, 2, 3, and 5 with x = 1%. 

 

 

Figure S5. Solid state synthesized SMO-1Y1E: (a) XRD pattern. (b) SEM image. 
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Figure S6. FE-SEM images of our hydrothermally synthesized SMO sample doped with 1% Yb3+ 

and 1% Er3+ (a) before and (b) after molten salt annealing at 500oC for 6 h. (c) Commercial 

NaYF4:Yb,Er sample. 

 

Figure S7. XRD patterns of SrMoO4:1%Y3+,1%Er3+ samples with varying annealing temperature 

and annealing time in KNO3/NaNO3 salt mixture. (a) Annealing temperature. (b) Annealing time. 
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Figure S8. Upconversion emission comparison of hydrothermally produced (Hyd), solid state 

synthesized (SSR), hydrothermally produced followed by molten salt annealed for 500oC, 6h 

(Hyd+MS An) and solid state synthesized followed by molten salt annealed for 500oC,6h 

(SSR+MS An) samples of SMO doped with 1% Yb3+ and 1% Er3+. 
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Figure S9. CIE color coordinates variation (CIE 1931) with temperature for hydrothermally 

produced (SMO-YE), molten salt annealed (SMO-YE-MS An) and NaYF4:20%Yb3+,3%Er3+ 

(NaYF4-YE) samples. 

 

Table S1. Composition of elements in SrMoO4 doped with 1%Yb3+ and 1%Er3+ by EDS

 

 

 


