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SUPPORTING INFORMATION 

 

Table S1. Literature review of synthesis and characterization of Ca-La catalysts for various 

applications. 
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*Note-XRD (X-ray Diffraction), SEM/EDS (Scanning electron microscopy/Energy-dispersive X-ray spectroscopy), FTIR 

(Fourier transform infrared spectroscopy), NMR (Nuclear magnetic resonance), TGA (Thermogravimetric analysis), CHNS 

elemental analyzer, XPS (X-ray photoelectron spectroscopy), TPO (Temperature programmed oxidation), TEM (Transmission 

electron microscopy), TPR-H2 (Temperature-programmed reduction). 
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Table S2. Elemental analysis of CaLa catalysts. 

Catalysts Nominal value of 

metals 

Actual values of metals 

from ICP-OES analysis 

Actual values of 

metals from EDX 

 Ca La Ca La Ca La 

1CaLa 0.5 0.5 0.46 0.54 0.47 0.53 

2CaLa 0.666 0.334 0.651 .349 0.63 0.37 

3CaLa 75 25 0.741 0.259 0.74 0.26 
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Table S3. Crystalline size and CO2-TPD of used (4 times) CaLa catalysts. 

Catalysts Properties 1CaLa 2CaLa 3CaLa 

Crystallitesize/ nm
a
 14 17 24 

CO2 evolution decomposition mmol g
-1d

 0.270 (771 °C) 0.241 (771 °C) 0.268 (771 °C) 

CO2-TPD / mmol g
-1e

 0.468 (776 °C) 0.632 (764 °C) 0.681 (768 °C) 

Total basic site density / mmol g
-1

 0.198 0.391 0.413 

Basic sites per unit surface area / 

µmolm
-2

) 

6.6 8.68 12.51 
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Fig. S1. (a) Nitrogen sorption isotherms, (b) pore size distributions for 1CaLa, 2CaLa and 

3CaLa mixed oxide catalysts. 
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Fig. S2. EDX of CaLa Catalysts. 
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Fig. S3. Glycerol conversion and DMC yield using 4CaLa and 5CaLa. Reaction conditions :( 

nDMC/nglycerol = 5 mol mol
-1

, mcatalyst mass= 0. 217 g; T = 90 °C, tr = 90 min).  
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(a) CaO (b) La2CO3 

 

Fig. S4. (a) Reuseability of CaO, (b) Reuseability of La2O3 catalyst, in the 

transesterification of glycerol with DMC (nDMC/nglycerol = 5, mcatalyst mass = 0. 217 g; T = 90 °C, 

tr = 90 min). 
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Fig. S5. XRD patterns of reused 3CaLa catalysts. 
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Fig. S6. CO2-TPD of CaLa Catalysts after 4 cycles of usage for different catalysts.  

 

 


