
CHEM 2 Key begins on page 3.
Problem Set Ch.21

1. Write equations for each of the following.

a) TiCl4(l) is reduced by Na(l) to yield Ti(s).

b) Carbon dioxide is added to a solution saturated with ammonia and sodium chloride.

c) ZnS is roasted in air.

2. Write equations for the preparation of:

a) sodium from sodium chloride.

b) potassium hydroxide from potassium chloride.

c) lime from seashells.

3. Give a brief explanation for each of the following.

a) The barium ion is toxic, yet a suspension of barium sulfate is administered orally by physicians to
     obtain diagnostic x-ray photographs of the stomach with no harm to the patient. 

b) Sand, not a CO2 fire extinguisher, must be used to put out magnesium fires.

4. Tin forms two chlorides, SnCl2 and SnCl4. One chloride is a crystalline substance with a melting point of           
246oC. The other is a liquid at room temperature and boils at 114oC. Match the properties to the formulas and
    explain your answer.



5. Explain why the standard reduction potential for lithium and beryllium are so far out of line with respect to
    their group trends.

6. How many kilograms of manganese can be obtained from 1.00 kg of aluminum when you reduce
    manganese(IV)oxide?

7. Potassium hydroxide and barium hydroxide are both strong bases. What simple chemical test could you use
    to distinguish between solutions of these two bases?

8. Sodium phosphate, Na3PO4, is produced by an acid-base neutralization reaction. The phosphoric acid, H3PO4,
    is obtained by burning phosphorus to P4O10., then reacting the oxide with water to give the acid. Write                
balanced equations (in four steps) fo the preparation of Na3PO4 from P4, H2O, air and NaCl.

9. How many grams of lithium carbonate are required to produce 10.00 grams of lithium hydroxide?

10. Estimate the temperature at which barium carbonate decomposes to barium oxide and CO2 at 1 atm.
      (Use the thermodynamic data in appendix C of your text)

                                               BaCO3(s)                           BaO(s)  +  CO2(g)






