Stoichiometry

What is stoichiometry?

The word stoichiometry derives from two Greek words: stoicheion (meaning “element”) and metron  (meaning “measure”).

Stoichiometry deals with calculations about masses (sometime volumes) of reactants and products involved in a chemical reaction.

Mole Ratios: The Place of Central Importance in Solving Stoichiometry Problems.

To compare the amounts of one substance to another in a given reaction a balanced equation is essential!

The coefficients of the balanced equation provide the information necessary to make such comparisons.

Animation

http://www.dlt.ncssm.edu/TIGER/chem2.htm#stoich
To compare one substance to another in a given reaction, we interpret the coefficients as mole ratios.

For example, in the reaction

2H2  +  O2  (  2H2O

the mole ratio of H2 to O2 is 2 moles H2



                      1 mole O2
What is the mole ratio of O2 to H2O? __________________

What is the mole ratio of H2 to H2O? __________________

Why are we writing these mole ratios as “tops and bottoms”? __________

Examples: Using the factor-label method, solve the following problems.

1. How many moles of hydrogen are required to react completely with 4 moles of oxygen?

2. If 10 moles of water are required, how many moles of hydrogen are needed?  Moles of oxygen?

3.  If 2 moles of nitrogen reacting with sufficient hydrogen, how many moles of ammonia will be produced?

N2   +  3H2  (  2NH3
4. Suppose 6.o moles of hydrogen reacted with sufficient nitrogen, how many moles of ammonia would be produced?

N2   +  3H2  (  2NH3
Once you have converted moles of given to moles of wanted, what information would you need to convert moles of wanted to grams? 

_____________________________

Where would you look to get this information? _________________

Sample Problems

1. Tin (II) fluoride is used in many toothpastes.  It is made by the reaction of tin with hydrogen fluoride.  Hydrogen gas is also produced.  How many grams of tin (II) fluoride are produced from the reaction of 30.00 g of hydrogen fluoride?

2. Laughing gas (nitrous oxide, N2O) is sometimes used as an anesthetic in dentistry.  It is produced when ammonia nitrate is decomposed.  Water is also produced.  How many grams of ammonia nitrate are required to produce 33.0 g of nitrous oxide?

3. When copper metal is added to silver nitrate in solution, silver metal and copper (II) nitrate are produced.  What mass of silver is produced from 5 moles of copper?

