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Figure S1 Thermogravimetric traces of the gels obtained with a molar concentrations of 

100:0, 90:10, 70:30, 50:50, 30:70 mole percentages of Th:Sn. 
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Figure S2 Differential scanning calorimetric of gels obtained from (a) Th(NO)4.5H2O (black) 

and (b) 10, (c) 30 (d) 50% tin, substituted systems under flowing nitrogen atmosphere. 
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Figure S3 PXRD pattern of the product after calcination of the gel obtained with 70:  30 mole 

percentage of Th and Sn, respectively. (*) SnO2 (JCPDS File no. 41-1445) and (#) ThO2 

(JCPDS File no.78-0685). 
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Figure S4 Le-Bail fitting of the PXRD patterns of (a) thoria, (b) 10, (c) 30, and (d) 50 mol% 

tin substituted thoria samples.  
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Figure S5 Le-Bail refinement of PXRD pattern of 10 mol% zinc substituted thoria. 
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Figure S6 PXRD pattern of the sample from the calcinations of gel with a composition of 

80:20 mol% of nitrate salts of thorium and Zn, respectively. Reflections marked with * # 

represent fluorite structured thoria and hexagonal ZnO.  
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Figure S7 (a), (b), (c) and (d) represent the temporal changes in the absorbance spectra of 

aqueous Rhodamine-6G (Rh-6G) dye molecule in the presence of thoria, and 10, 30,50 mol% 

tin substituted thoria under UV-visible radiation. 
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Table S1: Summary of the crystallographic details from the Rietveld refinement of PXRD 

pattern of thoria 

 

Table S2: Refined atomic parameter after the final cycle of refinement for thoria. 

 

 

 

 

 

 

 

 

 

Crystal system Cubic 

Space group Fm-3m 

a (Å) 5.603 (35) 

Cell volume (Å3) 175.9 (6) 

Formula weight 263.75 

Z 8 

Radiation CuKα 

2θ range 20 - 70° 

GoF 2.23 

Rp (%) 0.9 

Rwp (%) 1.1 

χ2 4.87 

Atom Site S.O.F x Y z U[Ǻ3] 

Th 4a        0.999 0 0 0 0.025 

O 8c        0.999 0.25 0.25 0.25 0.025 
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Table S3 Summary of lattice constants after refinement of PXRD patterns of thoria 

(Rietveld) and tin and zinc modified thoria (Le Bail). 

 

 

 

 

 

Samples obtained after 
calcination at 800°C 

Lattice Parameter (Ǻ) 

ThO2 5.6032 (35) 
With 10 % Sn substitution 5.5575 (8) 
With 30 % Sn substitution 5.5790 (4) 
With 50 % Sn substitution 5.5970 (37) 
With 10 % Zn substitution 5.5745 (8) 


