Chemistry 1151

Stoichiometry

1. Ammonia (NH3) may be produced by the reaction of nitrogen and hydrogen according to the balanced equation:

N2   +   3 H2   →   2 NH3
a. If 23.2 grams of nitrogen react, how many grams of NH3 are produced?

b. If 23.2 grams of nitrogen react, how much hydrogen also reacts?

2. Nitroglycerin, C3H5(NO3)3 decomposes forming N2, O2, CO2 and H2O according to the balanced reaction:

      4 C3H5(NO3)3   →    6 N2   +   O2   +   12 CO2   +   10 H2O

a. How many grams of nitroglycerin are needed to produce 1 kilogram of CO2?

b. If 100.0 grams of nitroglycerin are reacted, what volume of liquid water will be found?  (HINT:  Density of liquid water is 1.0 g/ml)

3. Sodium and oxygen react in a direct combination reaction to produce sodium oxide.

a. Write a balanced equation for this reaction.

b. If 155 grams of sodium react, how much oxygen (in grams) is needed?

c. If 557 grams of oxygen react with excess sodium, how many grams of sodium oxide will form?

4. Some copper is produced by reaction of CuSO4 with zinc metal. 

a. Write the balanced equation.

b. In order to recover all the copper, how much zinc should be used if there are 63.5 grams of copper sulfate in the solution?

c. How much copper can be recovered in part (b)?

d. If the experiment began with 28.7 grams of copper, what is the percentage of the copper recovered?

5. When sodium hydroxide and sulfuric acid, H2SO4, react together, a neutralization reaction occurs.

a. Write the balanced equation.

b. If 0.80 moles of sulfuric acid react, how much NaOH is needed?

c. If 0.80 moles of sulfuric acid react, how many grams of each product will form?

6.  Balance the following:
     NO2     +     H2O     (     HNO3     +     NO

a. How many moles of NO are produced from 13.8 grams of NO2?

b. How many grams of NO are produced form 13.8 grams of NO2?

7.  When iron is heated in air (oxygen), Fe2O3 is created.  If 1.50 grams of Fe are heated, what will be the weight of Fe2O3 created?

8. You wish to make Ca4S3.  How many grams of S are needed to react with 2.50 g of Ca?

9. Green plants produce glucose, C6H12O6, and molecular oxygen by photosynthesis of carbon dioxide and water:

6 CO2   +   6 H2O   (    C6H12O6   +   6 O2

How many grams of CO2 are required to produce one mole of glucose?

10.  KClO3   +   6 KBr   +   3 H2SO4   (   KCl   +   3 Br2   +   3 H2O   +   3 K2SO4
a. How many moles of Br2 are produced when 0.80 moles of KBr reacts?

b. How many moles of H2SO4 are needed to react with 3.7 grams of KClO3?

	Rules for Working Limiting Reagent Problems

	Determine the number of moles of each reactant.

	(

	Find the number of moles of desired product that can be produced by each reactant.

	(

	The limiting reagent is the one that produces the smallest amount of that product.

	(

	The amount of product produced by that limiting reagent is the final answer.  Convert to grams if necessary.


c. If 300.0 grams of KClO3 and 400.0 grams of KBr are mixed with excess H2SO4, how much Br2 can be produced?

11. What mass of SO3 is produced when 0.600 grams of SO2 is combined with 0.400 grams of O2?

12. 2 SO2   +   O2   (  2 SO3
13. Hydrogen gas combines with nitrogen dioxide to produce ammonia (NH3) and water.  What mass of ammonia results when 25.0 g of hydrogen combines with 185 grams of nitrogen dioxide?

14. Consider the combination reaction of carbon with oxygen gas to produce carbon dioxide.  If 1.0 gram of carbon is mixed with 1.0 gram of oxygen gas…

a. What is the limiting reagent?

b. Calculate the amount of the non-limiting reagent which remains unreacted after reaction is complete.

