
Patterns of Chemical Reaction


Just as there are patterns in the way elements bond and the types of compounds they make, there are patterns in the way chemical bonds are rearranged in a reaction.   These patterns make it easier to predict the outcome of a chemical reaction.


Below are 5 useful reaction patterns.  Look at the examples given for each type.  Clues for identifying these patterns include the kind of substances involved (ionic or molecular), whether certain elements (like O2 ) are always present, or if the complexity of the molecules goes up or down.

1.  Synthesis (‘building up’– fewer product molecules or more complex product molecules)


2 Na + Cl2 ( 2 NaCl

6 CO2 + 6 H2O  (  C6H12O6 + 6 O2
 
(this one is called photosynthesis!)


2 Li + Br2 ( 2 LiBr
2.  Decomposition (‘breaking down’– fewer product molecules or more complex reactant molecules)


2 NaCl ( 2 Na + Cl2

C6H12O6 + 6 O2 (  6 CO2 + 6 H2O  


2 LiBr ( 2 Li + Br2  

NOTE:  What is the relationship between synthesis and decomposition reactions?

3.  Single Displacement (one element replaces another in a compound)


2 Fe + 3 CuCl2 (  3 Cu + 2 FeCl3  

(Fe displaces Cu: is this familiar?)


2 Na + 2 HOH (or H2O) (  H2  +  2 NaOH
(Na displaces H – metal replacement)


Ni  +  2 HCl  (  H2  +  NiCl2  

(Ni displaces H – metal replacement)


2 F2  +  2 H2O (  O2  +  4 HF

(F displaces O – nonmetal replacement)

4. Double Displacement (between aqueous ionic compounds: ions trade partners; one product is insoluble in water and precipitates)


CaCl2(aq) + 2AgNO3(aq)  (  Ca(NO3)2(aq) + 2AgCl(s)   (Ca, Ag trade; AgCl precipitates)


Na2SO4(aq) + BaCl2(aq) (  2 NaCl(aq)  + BaSO4(s)        (Na, Ba trade;  BaSO4 precipitates)


Pb(NO3)2(aq) + LiOH(aq) (  Pb(OH)2(s) + LiNO3(aq)   (Pb, Li trade;  Pb(OH)2 precipitates)

5. Combustion (combines with oxygen; most or all products contain oxygen; releases energy to environment)


CH4 + O2 ( CO2 + H2O  + energy

(burning natural gas)


C3H8 + O2 ( CO2 + H2O  + energy

(burning propane)


Mg  + O2 ( MgO  + energy


(can be classified as combustion and synthesis)


Fe  + O2 ( Fe2O3  + energy 


(can be classified as combustion and synthesis)

ASSIGNMENT:

Examine the reactions from Balancing Equations Wks 2.  Identify which of these patterns applies to each reaction on both pages (except pg1, #11, 12, 17, and 20, which don’t fit the patterns above).  Write the pattern name in the margin next to each reaction. 
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