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Catalyst yield calculation 

Yield of catalyst is simply calculated by formula 

Yield (%) = Actual yield/Theoretical yield 

Yield (%) considering non-ultrasonic method 

▪ Quantity of material processed = Quantity of 25%HPW/SiO2 + Quantity of 0.02 M 

Pd(OAc)2  

▪               2.96(g) +4.48(g) = 7.44 (g) (Theoretical yield) 

Practical yield of catalyst after complete drying = 5.95 (g) 

 

Yield (%) =  5.95/7.44 x100 

                  =  79.97 

                  =  80% 

Yield (%) considering ultrasonic method 

Practical yield of catalyst after complete drying = 7.06 (g) 

Yield (%) =  7.06/7.44x100 

                  =   95 %  
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Effectiveness of energy consumption 

Appendix 1 

A.1. Energy calculations 

1. Energy delivered during 20 min by ultrasonic method 

▪ Energy delivered during sonication = Energy required to synthesized catalyst 

▪ Electrical energy delivered during sonication using horn for 20 min (indicated by 

power   meter) = 22.86 kJ. 

▪ Efficiency of horn taken for calculation = 30% (estimated independently using 

calorimetric  studies). 

▪ Actual energy delivered by horn during sonication = Energy delivered during 

sonication using horn in 20 min x Efficiency of horn 

   = 22.86 kJ x 30/100        = 6.85 kJ 

              Quantity of material processed = Quantity of 25%HPW/SiO2 + Quantity of 0.02 M 

Pd(OAc)2  

              2.96(g) +4.48(g)  = 7.44 (g) 

▪ Net energy supplied for processing of material using sonochemical method = 

Actual energy delivered  by horn during sonication/Quantity  of material 

processed 

6.85kJ/ 7.44(g) = 0.92 (kJ/g) ------------------ (A1)   

       2.  Energy Delivered During non-ultrasonic method 

▪ Voltage input in magnetic stirrer  (Fisher Scientific, Model 

             C188618443308, Made in China) = 220 V. 



S 22 
 
 

 

 

▪ Current measured using digital  multimeter (Model KYORITSU, 

             Made in Japan) = 39 mA = 39 x10-3 (A). 

            Power input in magnetic stirrer = Voltage input x Current measured 

            220(V) x 39 x10-3 (A) = 8.5 W (J/s)   

▪ Efficiency of magnetic stirrer taken for the calculation = 40% (estimated 

independently using calorimetric studies).  

▪ Actual power input in overhead stirrer = Power input in magnetic 

stirrer (W) x 40/100 

8.5(W) x 40/100 = 3.4 W (J/s) 

▪ Time required for completion of reaction = 1h (3600 s).  

▪ Net energy delivered during  non-ultrasonic method = Power input  in magnetic 

stirrer x Time required for completion of reaction 

▪ 3.4 J/s x 1h x 3600(s/h) = 12,240 J= 12.24 kJ ----------------------- (A2) 

▪ Quantity of material processed = Quantity of 25%HPW/SiO2 + Quantity of 0.02 M 

Pd(OAc)2  

▪               2.96(g) +4.48(g) = 7.44 (g) 

▪ Net energy supplied for processing of material using non-ultrasonic method = 

Net energy delivered during non-ultrasonic method /quantity of material 

processed 

        12.24 kJ/ 7.44 = 1.64 (kJ/g) --------------- (A3) 

      3. Energy Saved  

▪ Net Energy saved = (Net energy  supplied for processing of material  using non-

ultrasonic method  – (Net  energy supplied for processing of  material using 

ultrasonic method 


