Summary:  Classes of Reactions: NON-REDOX
Ion Exchange (or Double Replacement or Double Displacement)


Precipitate Formation; Apply solubility rules to products




salt + salt ( new salt + new salt




acid + salt ( new acid + new salt


Acid/Base Reactions; know acid nomenclature

Neutralization



acid + metal hydroxide ( salt + water




acid + carbonate ( water + salt + carbon dioxide



Bronsted-Lowry Reactions




acid + water ( hydronium ion + anion




ammonia + water ( ammonium + hydroxide ions

Combination


metal oxide + water ( metal hydroxide


nonmetal oxide + water ( oxyacid



metal oxide + nonmetal oxide ( “oxy” salt

Decomposition

metal hydroxide ( metal oxide + water



oxyacid ( nonmetal oxide + water



“oxy” salt ( metal oxide + nonmetal oxide


Summary:  Classes of Reactions: REDOX

REDOX


oxidation:  increase in oxidation number because electrons are lost




reducing agent is oxidized


reduction:  decrease in oxidation number because electrons are gained




oxidizing agent or oxidizer is reduced
SYNTHESIS 
metal + nonmetal ( binary salt



metal + oxygen ( metal oxide

ANALYSIS
binary salt ( metal + nonmetal



metal oxide ( metal + oxygen

COMBUSTION 
hydrocarbon + oxygen ( water + carbon dioxide

SINGLE REPLACEMENT

metal + salt ( new metal + new salt





nonmetal + salt ( new nonmetal + new salt





metal + water ( metal hydroxide + hydrogen gas 





metal + acid ( salt + hydrogen gas





metal hydride + water ( metal hydroxide + hydrogen gas

Practice:  Write balanced chemical equations for the reaction characteristic of each pair of reactants.  If the reaction takes place in solution, write the net ionic equation for the reaction also.  If a redox reaction occurs, identify the oxidizer.

1. solutions of nitrous acid + barium hydroxide

2. silver metal is heated in air (which supplies the oxygen for this reaction)

3. calcium carbonate is heated (in the absence of air) and decayed into a metal oxide and a gas.

4. calcium oxide is warmed gently in sulfur trioxide gas to make a salt (which is a sulfate).

5. methane, CH4 gas is ignited in air

6. sodium carbonate powder is sprinkled into hydrobromic acid

7. bromine is added to a solution of sodium iodide

8. zinc metal is dropped into hydrochloric acid

9. magnesium oxide is stirred into water to form base in this synthesis reaction.

10. sulfur dioxide is bubbled into water to form an acid in this synthesis reaction.

11. sodium metal is dropped into water

12. copper metal is added to a solution of silver nitrate

Answers:

1. 2HNO2 (aq) + Ba(OH)2 (aq) ( Ba(NO2)2 (aq)  + 2HOH(l)
-not redox; ion exchange, specifically acid/base neutralization

-driving force is the formation of molecules of water (neutralization)

2. 4Ag(s)   + O2(g)   (  2Ag2O(s)
-redox; synthesis (or combination) reaction, silver is oxidized and thus the reducing agent.

With molecular oxygen being reduced or the oxidizing agent



-ox ½ rxn:    4Ag0 ( 4Ag+  + 4e-



-red ½ rxn:  O20  +  4e- ( 2O2-


-net rxn:   4Ag0 +  O20  ( 4Ag+  +   2O2-
3. CaCO3(s)  ( CaO(s)  + CO2(g)
-not redox; specifically “oxy”salt is decomposed by strong heating into a metallic oxide (or basic anhydride) and a nonmetallic oxides (or acidic anhydride)  Very unusual in that most decomposition reactions are redox.

4. CaO(s)  + SO3(g)  ( CaSO4(s)
–not redox; combination, specifically metal oxide and nonmetal oxide ( “oxy”salt

- Very unusual in that most synthesis reactions are redox.

5. CH4(g)  + 2O2(g)   ( CO2(g)  + 2H2O(l) 

–driven by the formation of a gas

6. Na2CO3(s)  + 2HBr(aq)  ( 2NaBr(aq)  + H2O(l)  + CO2(g)


-not redox; where H2CO3 immediately decomposes to form H2O and CO2
- driven by gas formation

7. Br2(l)  + 2NaI(aq)  ( I2(s)  + 2NaBr(aq)
-ox ½ rxn:    2I-  ( I20  + 2e-



-red ½ rxn:  Br20  +  2e- ( 2Br-
net:  Br20 + 2I- ( I20 + 2Br-
-redox; nonmetal single replacement, iodide ion is oxidized to iodine, sodium iodide is the reducing agent.   Liquid bromine is reduced and is thus the oxidizer or oxidizing agent.

8. Zn(s) + 2HCl(aq) ( ZnCl2(aq) + H2(g)
-ox ½ rxn:    Zn0  ( Zn2+ + 2e-



-red ½ rxn:  2H+  +  2e- ( H20

net:  Zn0 + 2H+ ( Zn2+ + H20

-redox; metallic single replacement; zinc is oxidized to zinc(II) ion and is the reducing agent, hydrochloric acid is the oxidizing agent

9. MgO(s)  + HOH(l)  ( Mg(OH)2(s) 

     net is the same as the overall equation because magnesium hydroxide is insoluble in water

                         not redox; combination, specifically metal oxide and water ( metal hydroxide or base

Very unusual in that most synthesis reactions are redox.

10. SO2(g)  + HOH(l)  ( H2SO3(aq)  

not redox; combination, specifically nonmetal oxide and water ( oxyacid

Very unusual in that most synthesis reactions are redox.

11. 2Na(s) + 2HOH(l) ( 2NaOH(aq) + H2(g)
-ox ½ rxn:    2Na0  ( 2Na+ + 2e-



-red ½ rxn:  2H+  +  2e- ( H20

net:  2Na + 2HOH ( 2Na+ + 2OH- + H2
-redox; the sodium metal is oxidized and is the reducer, water is the oxidizer

-also driven by the formation of a gas

12. Cu(s) + 2AgNO3(aq) ( Cu(NO3)2(aq) + 2Ag(s)
-ox ½ rxn:    Cu0  ( Cu+2 + 2e-



-red ½ rxn:  2Ag+  +  2e- ( 2Ag0

net:  Cu0 + 2Ag+ ( Cu2+ + 2Ag0


redox; metallic single replacement, the copper is oxidized by silver nitrate (which is the

 oxidizing agent)

