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Chemical Equations & Reactions

I. Chemical Equations

· chemical reactions are described by chemical equations

· Fe2O3  +  2Al  (  2Fe  +  Al2O3
 reactants           products 

· In equations, matter must be conserved:  you should have the same # of atoms of each element on either side of equation

· balance the equation:

CH4(g)  +  O2(g)  (  CO2(g)  +  H2O(g)    

· Never change a subscript to balance an equation – only change coefficients!!

Symbols Used In Chemical Equations

	Symbol
	Meaning

	 
	reacts to yield

	 
	reversible reaction

	 
	reactant or product is a solid

	 
	alternative to (s);  used to indicate that a 

	 
	     precipitate has formed from a solution

	 
	reactant or product is a liquid

	 
	reactant or product is an aqueous solution

	 
	reactant or product is a gas

	 
	alternative to (g);  used to indicate product is

	 
	     given off as a gas

	 
	reactants are heated

	 
	pressure at which the reaction is carried out

	 
	pressure is greater than 1 atm

	 
	temperature at which the reaction is carried out

	 
	formula of the catalyst used to alter reaction rate


· a reversible reaction can go in either direction;  the products can re-form the reactants

· ex:  CH4(g)  +  2O2(g)             CO2(g)  +  2H2O(g)
· chemical equations tell us 3 important things:

(for each of the following, use:   H2(g)  +  Cl2(g)  (  2HCl(g))

1) amounts of reactants and products

1 H2 molecule reacts with 1 Cl2 molecule (  2 molecules HCl

1 mole H2  reacts with 1 mole Cl2  (  2 moles HCl

2) ratios of reactants and products

1 mol H2 : 1 mol Cl2 : 2 mol HCl

indicates relative, not absolute amounts (in moles or grams)

3) reversible reactions

you can interpret it just the same forward or reverse

· Before doing any stoichiometry with chemical equations, make sure that they’re balanced

· you must have the same number of each atom on the reactant and product sides of the equation

· Balance the following equations:

KClO3(s)   (    KCl(s)  +    O2(g) 
            Pb(NO3)2(aq)  +     KI(aq)   (    PbI2(s)  +    KNO3(aq) 

       Al(OH)3(aq)   +   HCl(g)   (   AlCl3(aq)   +   H2O(l)          

       C5H12(g)  +    O2(g)   (    CO2(g)  +    H2O(g) 
           

       HNO3(aq)  +    Mg(OH)2(aq)   (    Mg(NO3)2(g)  +    H2O(g)
II. Types of Chemical Reactions

· 5 types of chemical reactions:

· synthesis, decomposition, single replacement, double replacement, combustion

1) Synthesis reactions 

· 2 or more substances combine to form one new compound

A + B ( AB
· ex:  2Mg(s)  +  O2(g)  (  2MgO(s)   

· ex:  iron (II)(s)  +  oxygen(g)  (  iron (II) oxide(s)  

( 2Fe(s)  +  O2g)  (  2FeO(s) )

· calcium oxide(s)  +  water(g  (  calcium hydroxide(aq)     

( CaO(s)  +  H2O(g  (  Ca(OH)2(s) )

2) Decomposition reactions

· one compound breaks down into 2 or more simpler substances
AB ( A + B
· ex:  2KClO3(s)   (    2KCl(s)  +  3O2(g)  

· ex:  Ca(OH)2(s)   (  CaO(s)  +  H2O(g) 

3) Single–replacement reactions

· one element replaces a similar element in a compound

A + BC ( B + AC

      or

A + BC ( C + AB
· ex:  Zn(s)  +  2HCl(aq)   (   ZnCl2(aq)  +  H2(g)  

· ex:  Cl2(g)  +  2KBr(aq)   (   2KCl(aq)  +  Br2(l)  

4) Double–replacement reactions

· the ions of 2 compounds change places in aqueous solution to form 2 new compounds

· remember to keep oppositely charged ions together ( +  –        +  – )

AB + CD ( AD + BC
· ex:   Pb(NO3)2(aq)  +  2KI(aq)   (   PbI2(s)  +  2KNO3(aq)
· ex:   FeS(s)  +  2HCl(aq)   (   H2S(g)  +  FeCl2(aq)  

5) Combustion reactions

· a hydrocarbon combines with oxygen, releasing lots of energy as heat & light

· hydrocarbons – compounds made up of carbon & hydrogen

  CxHy  +  __O2  (  __CO2  +  __H2O  

· ex:  2C4H10(g)  +  13O2(g)   (   8CO2(g)  +  10H2O(g) 

· pentane(g)  +  oxygen(g)   (   carbon dioxide(g)  +  water vapor(g)
( C5H12(g)  +  8O2(g)   (   5CO2(g)  +  6H2O(g) )

Activity Series

· used in single replacement reactions only!!

· a higher up element will replace an element lower down on the activity series

