Name:___________________________

Date:_________________ Period:_____


Limiting Reactants
1. Balance the following equation: 
___Pb(NO3)2 (aq) + ___NaI (aq) ( ___PbI2 (s) + ___NaNO3 (aq)

a. Using the equation above, if you start with 25.0 grams of lead (II) nitrate (Pb(NO3)2) and 15.0 grams of sodium iodide (NaI), how many grams of sodium nitrate (NaNO3) can be formed?

b. What is the limiting reagent in the reaction described in problem 2?

2. Sulfuric acid is a critical ingredient in the manufacture of everything from plastics to drugs. Ammonia reacts with sulfuric acid (H2SO4) to form ammonium sulfate, an important intermediate: a compound made from a raw material that useful in making other products. 

a. Balance the following equation: ___NH3 (g) + ___H2SO4 (aq) --> ___(NH4)2SO4 (aq) 

b. If 37.1 g ammonia (NH3) and 106 g sulfuric acid (H2SO4) react together, what is the theoretical yield of ammonium sulfate ((NH4)2SO4)?
c. Under these conditions, which is the limiting reagent?
3. Under the immense temperatures and pressures found under the Earth, coal (essentially pure carbon) combines with water to form natural gas, also called methane (CH4), and carbon dioxide. 

a. Balance the equation for this reaction:

___C (s) + ___H2O (l) ( ___ CH4 (g) + ___CO2 (g)
b. If 25.0 g of coal (C) combine with 40.0 g of water (H2O), how much methane  (CH4) could be made?
c. Under these conditions, which reactant is in excess?
4. Photosynthesis occurs in a cascade of many steps. But the overall process is the combination of gaseous carbon dioxide and water to form glucose (C6H12O6) and oxygen gas. 

a. Balance the equation for this reaction:

___CO2 (g) + ___H2O (l) ( ___ C6H12O6 (s) + ___O2 (g)

b. If a plant has 2.00 g of carbon dioxide (CO2) and 2.00 g water (H2O) at hand, what is the plant's theoretical yield of glucose under these conditions?
c. Which is the limiting reagent?
5. Bacteria in the soil can combine ammonia with oxygen gas to form nitrogen monoxide and water. 

a. Balance the equation for this reaction:

___NH3 (l) + ___O2 (g) ( ___ NO (g) + ___H2O (g)

b. Given 15.0 g of ammonia (NH3) and 35.0 g of oxygen gas (O2), how much NO can the bacteria make under these conditions?
c. Which reactant will limit the reaction?
6. Good wine must be kept sealed from air until ready to use. Otherwise, it will sour. The ethyl alcohol (CH3CH2OH) will combine with oxygen gas to produce acetic acid, or vinegar (CH3COOH), and water. What is the theoretical yield of acetic acid when 50.0 g of ethyl alcohol (CH3CH2OH) are in contact with 5.00 g of oxygen (O2)?

___ CH3CH2OH (l) + ___ O2 (g) ( ___ CH3COOH (l) + ___ H2O (l)
Answers (in random order)
1.36 g    3.33 g    8.51 g    9.38 g    12.8 g    16.7 g    17.8 g    26.3 g    26.5 g    65.2 g    143 g    144 g
