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8.4


LIMITING REACTANTS & PERCENT YIELD
What is a limiting reactant and why does it matter?
Sometimes the amounts of the products that are produced are limited by the amounts of reactants that you begin with. In order to predict the amount of product that will be produced, it is necessary to determine which of the reactants is the limiting factor (the one you will run out of first) or limiting reactant. 
The reactant that produces the smallest amount of product is the __________________________________ 

The other reactant(s) is(are) then called the _____________________________________________ 

We then use the limiting reactant (through stoichiometry) to determine the amount of product formed and ignore the other or excess reactant(s).  



Steps to follow:
1) Balance the chemical equation






2) Convert each given to proper units using the mole ratio






3) Choose the smallest answer



Ex 1.What is the maximum mass of copper (I) sulfide that can be formed when 80.0 g of copper reacts with 25.0 g of sulfur? (MM: Cu = 63.55 g/mol, S = 32. 06 g/mol, Cu2S = 159.16 g/mol)     











2Cu  +  S  (   Cu2S
Ex 2. What volume of hydrogen sulfide gas is formed when 8.00 L of hydrogen reacts with 7.50 g of sulfur?



(MM: H2 = 2.02 g/mol, S = 32.06 g/mol, H2S = 34.08 g/mol)









H 2 + S ( H2S

% Yield:

1.  Theoretical yield - the maximum amount of product that can be produced from a given amount of reactant. 

(This is the calculated amount of product you should get if every thing is perfect.)

2.  Actual / Experimental yield - measured amount of product obtained from a reaction. 

(This is amount of product actually produced during a lab. Therefore it must be given in the problem or calculated from the percent yield and theoretical yield.)

The efficiency of a reaction is measured by comparing the actual yield to theoretical yield. This quantity is called the percent yield and is calculated as follows:
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Percent yield = (





REMEMBER:
1. _____________________________________________________(You can only put a number into the percent yield formula if it corresponds to a product)
2. _______________________________________________________________________________________

Ex 3: A chemist produced used 45.8 g of K2CO3 and reacts it with excess HCl. Only 46.3 g of KCl was actually produced during the reaction, what is the theoretical yield and the % yield of KCl in this reaction?
(MM: K2CO3 = 138.21 g/mol, HCl = 36.46 g/mol, KCl= 74.55 g/mol)

K2CO3 + 2HCl ( 2KCl + H2O + CO2
Ex 4: Methanol can be produced through the reaction of CO and H2 in the presence of a catalyst. If 75.0 g of CO reacts to produce 68.4 g of CH3OH, what is the percent yield of CH3OH?
(MM: CO = 28.01 g/mol, H2 = 2.02 g/mol, CH3OH = 62.03 g/mol)







CO + 2H2 ( CH3OH

HOMEWORK: LIMITING REACTANTS & PERCENT YIELD 
Remember - show all work including units!!!!! Assume all gases are measured at STP.

1. 
When 7.24 g of solid magnesium and 14.86 liters of oxygen gas react to form magnesium oxide, how many grams of magnesium oxide will be formed?

2Mg +O2 ( 2MgO

2. 
If 15.5 grams of aluminum are reacted with 86.7 liters of chlorine gas, how many grams of aluminum chloride are formed?







2Al + 3Cl2  ( 2AlCl3
3. 
If 8.45 g of aluminum metal are reacted with 76.5 g of copper (II) sulfate, find the mass of copper formed.
2Al + 3CuSO4 ( Al2(SO4)3 + 3Cu

4. 
A chemistry student uses 25.0 g of lithium sulfate to react with excess barium nitrate.  The student actually isolated 43.5 g of barium sulfate. Find the percent yield of this reaction.

Li2SO4 + Ba(NO3)2 ( BaSO4 + 2LiNO3
5. 
What is the percent yield if 5.50 g of hydrogen react with nitrogen to form 20.4 g of ammonia?

N2 + 3H2 ( 2NH3

Measure in lab





Calculated on paper








