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Name: __________________ Blk: ____ Date: ________

Ch 7.5:  STOICHIOMETRY:  Percentage Yield and Percentage Purity

Various factors can affect the actual amount of products obtained, such as:

1) The reactants may not all react.  This can occur either because:

a) The lab conditions are not ideal.

b) The reactants are not 100 % pure.

c) Not all of the pure reactants react.

2) Some of the products are lost during procedures such as solvent extraction, filtration and crystallization, which are needed to physically separate and purify the products.

A.  Percentage yield  
Definitions:

· Actual Yield:  the actual amount of product obtained

· Expected Yield or Theoretical Yield:  the amount of product expected according to the mole ratio 
Note:  Due to inevitable sources of errors, the actual yield of products is usually smaller than the theoretical yield(<100%)


Percentage yield =    _Actual Yield (mass of product obtained)      x  100%

                                    Expected Yield (mass of product expected)

Approach:  
(i) Ignore any percentage yield or purities and calculate the “amount of product expected”.

(ii) Multiply or divide the percentage yield to obtain the actual amount.

Example 1:  Consider the reaction: CH4 + Cl2 ( CH3Cl + HCl 

If 15.0g CH4 is reacted with an excess of Cl2 to produce 29.7g of CH3Cl, what is the percentage yield?

(i) Expected yield of CH3Cl:

(ii) Percentage yield:

Example 2:  Consider the reaction:  4 KO2(s) + 2 CO2(g)  2 K2CO3(s) + 3 O2(g)

What mass of K2CO3 is produced when 2.50 g of KO2 is reacted with an excess of CO2, if the reaction has a 23.0 % yield?

(i) Expected yield of K2CO3(s):  

(ii) Actual Yield
B.  Percentage purity 


The percentage yield is affected by the percentage purity of the reactant. The higher the purity of the reactants, the greater the amount of the products produced.  The percentage purity is usually less than 100%.


% Purity =   (mass of pure reactant)    x 100%

       (mass of impure reactant)

Approach:  
(i) Ignore any percentage yield or purities and calculate the amount of pure reactant needed.

(ii) Multiply or divide the percentage purity to obtain the actual amount.

Example 1:  Consider the reaction:  2FeO + 2C + O2 ( 2Fe + 2CO2
If 100.0g of FeO produces 12.9g of pure Fe, what is the percentage purity of the FeO used?

(i) Mass of pure FeO needed to produce 12.9g of Fe:

(ii)  % purity =

Example 2:   Consider the reaction, :   2Na5(CO3)2(HCO3).2H2O ( 5Na2CO3 + CO2 + 5H2O
If 5.00kg of 79.4% pure trona (Na5(CO3)2(HCO3)2H2O) decomposes according to the above equation, what mass of Na2CO3 would be produced?

Classwork:

1.  Consider the reaction:  2 NH3 + 3 CuO  N2 + 3 Cu + 3 H2O .

     What mass of CuO is required to make 10.0 g of Cu, if the reaction has a 58.0 % yield? 
2.  Consider the reaction:  Zn (s) + 2HCl (aq) ( ZnCl2 + H2 (g)

What mass of impure zinc metal having a purity of 89.5% is required to produce 975ml of hydrogen gas at STP?

Assignment: Hebden p. 137 #33-37
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