Unit 7 (Chapter 12)

Stoichiometry
I.  Interpreting Chemical Equations (recipes)

“Recipe”
O2 (g) 

+ 
2 H2 (g)
→
2 H2O (g)

*Atoms: 
2 O’s

+
4 H’s

→
4H’s and 2 O’s

________________________________________________________________________

Molecules:  1 molecule O2       +
2 molecules H2 →
2 molecules H2O
If multiply “recipe” by 10 then:

        10 molecules O2       +
20 molecules H2 →
20 molecules H2O

If multiply “recipe” by 6.02* 1023 then:

6.02* 1023 molecules O2  + 2*6.02* 1023  molecules H2 →2*6.02* 1023 molecules H2O

or



1 mole O2            +
 2 moles H2
 →
   2 moles H2O

________________________________________________________________________

*Mass:
32.0 grams O2       +
4.0 grams H2 
→
36.0 grams of H2O

Conservation of Mass

36.0 grams of reactants = 36.0 grams of product

________________________________________________________________________

Volume at STP:


22.4 liters of O2    + 
44.8 liters of moles H2  →
44.8 liters of H2O

________________________________________________________________________

Note:  Only atoms and mass are conserved in a chemical reaction (same on both sides of the reaction).

II.  Chemical Calculations:  5 step problems

A.  Mole to Mole Conversions

1.  Allows you to change substances.


2.  Found in the balanced equations.

Example:  

a.  Solid aluminum combines with oxygen gas to form solid aluminum oxide.  

Write the chemical reaction:

b.  How many moles of oxygen are required to react with 14.8 moles of aluminum?

c.  How many moles of aluminum oxide are formed from 3.25 moles of aluminum?

B.  Mass – mole calculations

1.  Use the mole box to change known and unknown to moles.


2.  Use the balanced equation to find the mole to mole ratio to relate the known to the unknown.  


Moles of Known


Moles of Unknown

Example 1:

a.  Solid iron reacts with aqueous copper II chloride.  Write the balanced equation to this reaction.

b.  If 15.30 grams of iron are used, how many moles of copper II chloride are needed for the reaction to be completed.

c.  If 15.30 grams of iron are used, how many grams of pure, solid copper are produced

Example 2:  

a.  Nitrogen gas reacts with hydrogen gas to produce nitrogen tri-hydride (ammonia) gas.  Write the balanced equation for this reaction.

b.  Calculate the number of grams nitrogen tri-hydride produced when 5.4 grams of hydrogen reacts with excess nitrogen.

Example 3:

a.  Solid calcium carbide (CaC2) plus liquid water produces di-carbon di-hydride (acetylene) gas plus aqueous calcium hydroxide.  Write the balanced chemical equation for this reaction.

b.  How many grams of CaC2 are needed to react with .09800 moles of water?

c.  How many liters of di-carbon di-hydride gas can be formed at STP from 9.36*1023 formula units of CaC2?

Other Practice Problems:

C.  % Yield: the measure of the efficiency of a reaction carried out in the laboratory.


1.  % Yield = 
Actual yield (in a experiment)       * 100




Theoretical yield (based on math)

Example 1:

a. Solid calcium carbonate decomposes with heat to produce solid calcium oxide plus carbon dioxide gas.  Write the balanced equation for the reaction.

b.  24.8 grams of calcium carbonate is heated in the lab and produces 13.1 grams of calcium oxide experimentally.  What is the percent yield of the reaction?


Example 2:  

a.  Solid copper reacts with aqueous silver nitrate to produce solid silver and aqueous copper II nitrate.  Write the balanced equation for this reaction.

b.  When 5.00 grams of copper reacted with excess silver nitrate in the laboratory, 16.3 grams of silver were produced experimentally.  What is the percent yield of this reaction?

D.  Limiting reagents
2 cups of chocolate chips + ½ stick of butter + 1 cup peanut butter + 1.5 cups 

powdered sugar + 1 box cereal = 1 batch puppy chow
What ingredient would limit the amount of puppy chow you can make? 

How much of the other ingredients would you have left?

1.  Limiting reagent (reactant):  Limits the amount of product produced  (it is all used up or the ingredient you run out of.)  

2.  Excess reagent:  Leftover of the other reactant after the product is made.

Example 1:

a.  Solid sodium reacts with chlorine gas to produce solid sodium chloride.  Write the balanced equation for this reaction.

b.  Suppose that 6.70 moles of sodium react with 3.20 moles of chlorine.  What is the limiting reagent?  What is the excess reagent and how many moles are left?  How many moles of sodium chloride can be produced?

Example 2:

a.  Gaseous di-carbon tetra-hydride is mixed with oxygen gas and combusted.  Write the balanced equation for this chemical reaction.

b.  If 2.70 moles of di-carbon tetra-hydride react with 6.30 moles of oxygen, what is the limiting reagent?  What is the excess reagent and how many moles are left?  How many moles of water can be produced?

Example 3:

a.  Solid copper reacts with solid sulfur and heat to produce solid copper I sulfide.  Write the balanced equation for this reaction.

b.  What are the limiting reagent and excess reagent if 80.0 grams of copper reacts with 25.0 grams of sulfur?

c.  How many moles of Copper II sulfide can be produced?

1 mole			6.02 * 1023 particles








X grams (.1)		22.4 Liters at STP








