Theoretical & Percent Yield

Theoretical yield: The quantity of product that is stoichiometrically calculated to form when all of the limiting reactant is consumed in a reaction.

Actual yield:  The amount of product actually obtained in the lab.  The actual yield MUST be stated in the problem.

 The actual yield is usually less than the theoretical yield for the following reasons:

· For some reason not all the reactants reactant.

· There may be some significant side reactions.

· Physical recovery of 100% of the product may be impossible (like getting all of the peanut butter out of the jar).

Percent yield: Relate the actual yield to the theoretical yield.

% yield =  actual yield        x100                                                                        theoretical yield

Example: Consider the following reaction:

2Na3PO4  + 3Ba(NO3)2  ( Ba3(PO4)2  +  6 NaNO3
A solution containing 6.40 grams of Ba(NO3)2  is mixed with a solution containing excess Na3PO4.  The actual yield is 4.02 g of Ba3(PO4)2.  Calculate the percent yield.

Practice Problems

1. Given the following equation: 

a)  Balance the equation. 

_____ K2PtCl4  + __2___ NH3   --------> _____ Pt(NH3)2Cl2  + __2___ KCl
  b) Determine the theoretical yield of KCl if you start with 34.5 grams of NH3.   
 c) Starting with 34.5 g of NH3, and you isolate 76.4 g of Pt(NH3)2Cl2, what is the percent yield?  
2. Given the following equation: 

  H3PO4    +     3 KOH    ------>  K3PO4     +  3 H2O
If 49.0 g of H3PO4 is reacted with excess KOH, determine the percent yield of K3PO4 if you isolate 49.0 g of K3PO4.   
3. Given the following equation: 

  Al2(SO3)3    +  6 NaOH  ------> 3 Na2SO3    +   2 Al(OH)3
If you start with 389.4 g of Al2(SO3)3 and you isolate 212.4 g of Na2SO3, what is your percent yield for this reaction?  
4. Given the following equation: 

 Al(OH)3 (s)   +  3 HCl (aq)  ------->   AlCl3 (aq)   +   3 H2O (l)
If you start with 50.3 g of Al(OH)3 and you isolate 39.5 g of AlCl3, what is the percent yield?     

