Types of Chemical Reactions

Synthesis: A synthesis reaction is when two or more simple compounds combine to form a more complicated one. These reactions come in the general form of: 

A + B ---> AB

· That means that two pieces join together to produce one, more complex compound. These pieces can be elements or simpler compounds. Complex simply means that the product compound has more atoms than the reactant molecules. 

One example of a synthesis reaction is the combination of iron and sulfur to form iron (II) sulfide: 

8 Fe + S8 ---> 8 FeS 

2Mg + O2 ---> 2MgO
2H2 + O2 ---> 2H2O

CaO + CO2 ---> CaCO3
Na2O + CO2 ---> Na2CO3

Single displacement: This is when one element trades places with another element in a compound. These reactions come in the general form of: 

A + BC ---> AC + B

  AX + Y ---> YX + A


· One cation replaces another.

· Element Y has replaced A (in the compound AX) to form a new compound YX and the free element A. Remember that A and Y are both cations (positively-charged ions) in this example.

One example of a single displacement reaction is when magnesium replaces hydrogen in water to make magnesium hydroxide and hydrogen gas: 

Mg + 2 H2O ---> Mg(OH)2 + H2 

Cu + AgNO3 ---> Ag + Cu(NO3)2
Fe + Cu(NO3)2 ---> Fe(NO3)2 + Cu


Double displacement: This is when the anions and cations of two different molecules switch places, forming two entirely different compounds. These reactions are in the general form: 

AB + CD ---> AD + CB

AB + XY ---> AY + XB

· During double replacement, the cations and anions of two different compounds switch places.

· A and X are the cations (positively-charged ions) in this example, with B and Y being the anions (negatively-charged ions).

One example of a double displacement reaction is the reaction of lead (II) nitrate with potassium iodide to form lead (II) iodide and potassium nitrate: 

Pb(NO3)2 + 2 KI ---> PbI2 + 2 KNO3 

2KOH + H2SO4 ---> K2SO4 + 2H2O

Decomposition: A decomposition reaction is the opposite of a synthesis reaction - a complex molecule breaks down to make simpler ones. These reactions come in the general form:

AB ---> A + B

· During decomposition, one compound splits apart into two (or more pieces). These pieces can be elements or simpler compounds.

One example of a decomposition reaction is the electrolysis of water to make oxygen and hydrogen gas: 

2 H2O ---> 2 H2 + O2
2HgO ---> 2Hg + O2
 CaCO3 ---> CaO + CO2
Na2CO3 ---> Na2O + CO2
[image: image1.wmf]Combustion: A combustion reaction is when oxygen combines with another carbon containing compound to form water and carbon dioxide. These reactions are exothermic.  The burning of naphthalene: 

C10H8 + 12 O2 ---> 10 CO2 + 4 H2O

Acid-base: This is a special kind of double displacement reaction that takes place when an acid and base react with each other. The H+ ion in the acid reacts with the OH- ion in the base, causing the formation of water. Generally, the product of this reaction is some ionic salt and water: 

HA + BOH ---> H2O + BA

One example of an acid-base reaction is the reaction of hydrobromic acid (HBr) with sodium hydroxide: 

[image: image2.wmf]HBr + NaOH ---> NaBr + H2O


General Rules of Solubility

· Any substance that can form 0.1 M or more concentrated is soluble. Any substance that fails to reach 0.1 M is defined to be insoluble.
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Solubility rules that apply to water solution: 

(1) All alkali metal (lithium, sodium, potassium, rubidium, and cesium) and ammonium compounds are soluble.
(2) All acetate, perchlorate, chlorate, and nitrate compounds are soluble.
(3) Silver, lead, and mercury(I) compounds are insoluble.
(4) Chlorides, bromides, and iodides are soluble
(5) Carbonates, hydroxides, oxides, phosphates, silicates, and sulfides are insoluble. 

(6) Sulfates are soluble except for calcium and barium. 

· These rules are to be applied in the order given. For example, PbSO4 is insoluble because rule 3 comes before rule 6. In like manner, AgCl is insoluble because rule 3 (the smaller) takes precedence over rule 4 (the larger).
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