Complete and Net Ionic Equations:

Precipitation Reactions:

Pb(NO3)2(aq)  +  NaI(aq)  (

Step 1:  Write the balanced general reaction including the 


reactants and the products


Pb(NO3)2(aq)  +  2 NaI(aq)  (   PbI2  +  2 NaNO3

Step 2:  Look up the products on your solubility chart and insert the subscripts 

(for solid, and aq for aqueous)  If something is insoluble you use the solid 
subscript, if it is soluble you use the aq subscript)


Pb(NO3)2(aq)  +  2 NaI(aq)  (   PbI2 (s)  +  2 NaNO3 (aq)

Step 3:  Break all reactants and products into ions, (can not 
break up pure liquids, 
solids, or gases)  This is the COMPLETE IONIC EQUATION.  If you have 
polyatomic ions such as nitrate (NO3-) that is an ion, do not break it up further

       Pb2+(aq)  +  2 NO3-(aq)  + 2 Na+(aq)  + 2 I-(aq)  (   PbI2(s)  +  2 Na+(aq)  +  2 NO3-(aq)


Step 4:  Cancel out any spectator ions.  Spectator ions are ions 




that appear in the reactant side and the product side. (they have 




to be exactly the same, you could cancel out NO3- & NO3- but 




not Fe+ & Fe3+, the oxidation # of iron has changed therefore it 




is not the exact same on the reactant side as the product side.


 Pb2+(aq)  +  2 NO3-(aq)  + 2 Na+(aq)  + 2 I-(aq)  (   PbI2(s)  +  2 Na+(aq)  +  2 NO3 -(aq)



Step 5:  Re-write the chemical reaction without the spectator 




ions  This is the NET IONIC EQUATION
Pb2+(aq)  + 2 I-(aq)  (  2 PbI2(s)


Step 6:  Check yourself.  The only chemicals on the reactants side should be what 


makes up the solid product.  In this case PbI2 is the product so only Pb2+ and I- 


should be on the reactant side.

Acid-Base Reactions:


Strong Acid-Strong Base

HCl(aq)  +  NaOH(aq)  (

Step 1:  Write the balanced general reaction including the 


reactants and the products

HCl(aq)  +  NaOH(aq)  (  H2O(l)  +  NaCl(aq)

Step 2:  Break all reactants and products into ions, (can not 
break up pure liquids, 
solids, or gases)  When dealing with acids and bases, strong acids and bases 
dissociate nearly to completion but weak acids and bases DON’T.  This means 
that on the reactant side you can’t break up a weak acid or weak base.  You have 
to be able to recognize the strong and weak acids and bases!!  This is the 
COMPLETE IONIC EQUATION.  

H+(aq)  +  Cl- (aq)  +  Na+(aq)  +  OH-(aq)  (  H2O(l)  +  Na+(aq)  +   Cl- (aq)

Step 3:  Cancel out any spectator ions.  Spectator ions are ions 




that appear in the reactant side and the product side.


H+(aq)  +  Cl- (aq)  +  Na+(aq)  +  OH-(aq)  (  H2O(l)  +  Na+(aq)  +   Cl- (aq)


Step 4:  Re-write the chemical reaction without the spectator 




ions  This is the NET IONIC EQUATION

H+(aq)  +  OH-(aq)  (  H2O(l)
Or

H3O+(aq)  +  OH-(aq)  ( 2 H2O(l)  
preferred 



Step 6:  Check yourself.  The net ionic equation of any STRONG ACID- 



STRONG BASE reaction is   H3O+(aq)  +  OH-(aq)  ( 2 H2O(l)  So, as long as you 


can recognize that you have a strong acid and a strong base for reactants you can 


skip down to the net ionic equation!!


Strong Acid-Weak Base

HCl(aq)  +  NH3 (aq)  (

Step 1:  Write the balanced general reaction including the 


reactants and the products

HCl(aq)  +  NH3(aq)  (  NH4+(aq)  +  Cl- (aq)

Step 2:  Break all reactants and products into ions, (can not 
break up pure liquids, 
solids, or gases)  When dealing with acids and bases, strong acids and bases 
dissociate nearly to completion but weak acids and bases DON’T.  This means 
that on the reactant side you can’t break up a weak acid or weak base.  You have 
to be able to recognize the strong and weak acids and bases!!  This is the 
COMPLETE IONIC EQUATION.  

H+(aq)  +  Cl- (aq)  +  NH3(aq)    (  NH4+ (aq)  +   Cl- (aq)

Step 3:  Cancel out any spectator ions.  Spectator ions are ions 




that appear in the reactant side and the product side.


H+(aq)  +  Cl- (aq)  +  NH3(aq)   (  NH4+ (aq)  +   Cl- (aq)


Step 4:  Re-write the chemical reaction without the spectator 




ions  This is the NET IONIC EQUATION

H+(aq)  +   NH3(aq)   (  NH4+ (aq)
Or

H3O+(aq)  +  NH3(aq)   (  NH4+ (aq)  +  H2O(l)  
preferred


Step 6:  Check yourself.  The net ionic equation of any STRONG ACID- 



WEAK BASE reaction is   hydronium + weak base (  conjugate acid + water


Weak Acid-Strong Base

HF(aq)  +  NaOH (aq)  (

Step 1:  Write the balanced general reaction including the 


reactants and the products

HF(aq)  +  NaOH(aq)  ( H2O(l)  +  NaF (aq)

Step 2:  Break all reactants and products into ions, (can not 
break up pure liquids, 
solids, or gases)  When dealing with acids and bases, strong acids and bases 
dissociate nearly to completion but weak acids and bases DON’T.  This means 
that on the reactant side you can’t break up a weak acid or weak base.  You have 
to be able to recognize the strong and weak acids and bases!!  This is the 
COMPLETE IONIC EQUATION.  

HF(aq)  +  Na+ (aq)  +  OH-(aq)    (  H2O (l)  +  Na+(aq) +   F- (aq)

Step 3:  Cancel out any spectator ions.  Spectator ions are ions 



that appear in the reactant side and the product side.


HF(aq)  +  Na+ (aq)  +  OH-(aq)    (  H2O (l)  +  Na+(aq) +   F- (aq)


Step 4:  Re-write the chemical reaction without the spectator 




ions  This is the NET IONIC EQUATION

HF(aq)  +  OH-(aq)    (  H2O (l)  +  F- (aq)


Step 6:  Check yourself.  The net ionic equation of any WEAK ACID- 



STRONG BASE reaction is   Weak acid + hydroxide (  conjugate base + water


Weak Acid-Weak Base

HF(aq)  +  NH3 (aq)  (

Step 1:  Write the balanced general reaction including the 


reactants and the products

HF(aq)  +  NH3(aq)  ( NH4+ (aq)  +  F- (aq)

Step 2:  Break all reactants and products into ions, (can not 
break up pure liquids, 
solids, or gases)  When dealing with acids and bases, strong acids and bases 
dissociate nearly to completion but weak acids and bases DON’T.  This means 
that on the reactant side you can’t break up a weak acid or weak base.  You have 
to be able to recognize the strong and weak acids and bases!!  This is the 
COMPLETE IONIC EQUATION.  

HF(aq)  +  NH3(aq)  ( NH4+ (aq)  +  F- (aq)

Step 3:  Cancel out any spectator ions.  Spectator ions are ions 



that appear in the reactant side and the product side.

HF(aq)  +  NH3(aq)  ( NH4+ (aq)  +  F- (aq)


Step 4:  Re-write the chemical reaction without the spectator 




ions  This is the NET IONIC EQUATION

HF(aq)  +  NH3(aq)  ( NH4+ (aq)  +  F- (aq)


Step 6:  Check yourself.  The net ionic equation of any WEAK ACID- 



WEAK BASE reaction is   Weak acid + Weak base (  conjugate base + 



conjugate acid

Redox Reactions:

Fe(s)  +  CuSO4(aq)  ( 


Step 1:  Write the balanced general reaction including the 


reactants and the products

Fe(s)  +  CuSO4(aq)  ( FeSO4(aq)  +  Cu(s)

Step 2:  Break all reactants and products into ions, (can not 
break up pure liquids, 
solids, or gases)  This is the COMPLETE IONIC EQUATION.  If you have 
polyatomic ions such as nitrate (NO3-) that is an ion, do not break it up further

       Fe0(s)  +  Cu2+(aq)  +  SO42- (aq)  ( Fe2+(aq)  +   SO42- (aq)  +  Cu0 (s)


Step 4:  Cancel out any spectator ions.  Spectator ions are ions that appear in the 


reactant side and the product side. (they have to be exactly the same, you could 


cancel out NO3- & NO3- but not Fe+ & Fe3+, the oxidation # of iron has changed 


therefore it is not the exact same on the reactant side as the product side.

 
Fe0(s)  +  Cu2+(aq)  +  SO42- (aq)  ( Fe2+(aq)  +   SO42- (aq)  +  Cu0 (s)


Step 5:  Re-write the chemical reaction without the spectator 




ions  This is the NET IONIC EQUATION
Fe0(s)  +  Cu2+(aq)  ( Fe2+(aq)  +   Cu0 (s)


Step 6:  Check yourself.  The only chemicals that appear in the net ionic equation 


have been oxidized or reduced.
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