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CHAPTER FOUR
OBJECTIVES: when you complete this unit you should be able to:

1. Review balance simple chemical equations, chapter 3. Use the concept of this chapter to do calculations based on balanced chemical equations.

2. Given a chemical reaction for which the equation may be written and given the quantity of any substance in the reaction, calculate the quantity of any other substance in the reaction. Either quantity may be in moles or grams of any substance. 
3. Understand the terms theoretical yield, actual yield, percentage yield and limiting reactant.

4. Be able to do all the above for any chemical reaction in solution, using concentrations.

5. Analysis of mixture: given two of the groups a) amount of a mixture analyzed, b) percentage of a chemical substance in the mixture and c) the amount of a product obtained by a reaction of that chemical substance, calculate the third.
EXERCISE PROBLEMS FROM BOOK:


Objective 1 – 3.11-3.14, 3.19, 3.80-3.81

Objective 2 – 4.9-4.10, 4.13-4.15, 4.18
Objective 3 – 4.22-4.23, 4.28-4.30, 4.33-4.34, 4.36-4.37, 4,42-4.45, 4.48, 4.66, 4.69, 4.77

Objective 4 – 4.49-4.50, 4.53-4.55

Objective 5 – non-specific
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1. How many moles of oxygen gas are produced by the decomposition of 6.09 g of solid potassium chlorate into solid potassium chloride and oxygen?
2. Calculate the number of grams of aluminum that must react according to the equation
8 Al(s) + 3 Fe3O4(s) → 4 Al2O3(s) + 9 Fe(g)

to yield 31.5 g of iron.

3. If 54.9 g of solid aluminum hydroxide are neutralized with 91.0 g of sulfuric acid, how many grams of aluminum sulfate will be produced? Which reactant is in excess, and how many grams are left?
4. In one step of the industrial synthesis of sulfuric acid from sulfur, the reaction below is employed.
2 SO2(g)  +  O2(g)  →  2 SO3(g) 

If 2.19 kg of sulfur dioxide was used, and 2.00 kg of sulfur trioxide was isolated as product; what was the percentage yield?
5. Barium carbonate can be precipitated in the following reaction
NaHC2O4 + Cl2 + 5 NaOH + 2 Ba(NO3)2          

            → 2 NaCl + 2 BaCO3 + H2O + 4 NaNO3 
Calculate the grams of barium carbonate that can be produced by adding excess barium nitrate solution to a solution containing 0.10 mol NaHC2O4, 0.12 mol sodium hydroxide and 0.040 mol chlorine gas.
6. Find the mass of 79.2% sulfuric acid solution that is required to prepare 

6.5 kg of HCl by the reaction

2 NaCl(s) + H2SO4(aq) → Na2SO4(aq) + 2 HCl(g)
