Double Displacement
LEARN

· Double displacement and double replacement are synonymous
· A double displacement reaction is a reaction where the cations of two ionic compounds switch places

· General Form: AB + CD 
· A and C are the cations; B and D are the anions

· Because a compound cannot contain like ions (ex. 2 cations), these are the only possible combinations

· Example:  AgNO3 + HCl [image: image1.png]


HNO3 + AgCl
 

      A    B      C D     C   B      A  D
Solubility Rules:
1. Salts containing Group I elements are soluble (Li+, Na+, K+, Cs+, Rb+). 

Exceptions to this rule are rare. Salts containing the ammonium ion (NH4+) are also soluble. 

2. Salts containing nitrate ion (NO3-) are generally soluble. 

3. Salts containing Cl -, Br -, I - are generally soluble. 

Important exceptions to this rule are halide salts of Ag+, Pb2+, and (Hg2)2+. Thus, AgCl, PbBr2, and 
Hg2Cl2 are all insoluble. 

4. Most silver salts are insoluble. AgNO3 and Ag(C2H3O2) are common soluble salts of silver; virtually 
anything else is insoluble. 

5. Most sulfate salts are soluble. 

Important exceptions to this rule include BaSO4, PbSO4, Ag2SO4 and SrSO4 .
 
6. Most hydroxide salts are only slightly soluble. Hydroxide salts of Group I elements are soluble. 
Hydroxide salts of Group II elements (Ca, Sr, and Ba) are slightly soluble. Hydroxide salts of transition 
metals and Al3+ are insoluble. Thus, Fe(OH)3, Al(OH)3, Co(OH)2 are not soluble. 

7. Most sulfides of transition metals are highly insoluble. Thus, CdS, FeS, ZnS, Ag2S are all insoluble. 
Arsenic, antimony, bismuth, and lead sulfides are also insoluble. 

8. Carbonates are frequently insoluble. Group II carbonates (Ca, Sr, and Ba) are insoluble. Some other 
insoluble carbonates include FeCO3 and PbCO3. 

9. Chromates are frequently insoluble. 
Examples: PbCrO4, BaCrO4 

10. Phosphates are frequently insoluble. 
Examples: Ca3(PO4)2, Ag3PO4 

11. Fluorides are frequently insoluble. 
Examples: BaF2, MgF2 PbF2.

Net Ionic Equations:
· Net ionic equations show only the chemical species that are directly participating in a reaction

· When writing the net ionic equation you must be mindful of polyatomic ions, solubility rules, and electrolyte behavior

· To write a net ionic equation, you first must separate all of the aqueous molecules into their monatomic and polyatomic ions; all gases, liquids, and solids are left combined

· Then you cancel the spectator ions (ions that are present on both sides of the equation)

· What is left is your net ionic equation, including all ions and compounds that are directly participating in the reaction

· Example:

· Molecular Equation: 
CaCO3(s) + 2HCl(aq)  CaCl2(aq) + H2O(l) + CO2(g)

· Total Ionic Equation: 
CaCO3(s) + 2H+(aq) + 2Cl-(aq)  Ca2+(aq) + 2Cl-(aq) + H2O(l) + CO2(g)

· Net Ionic Equation: 
CaCO3(s) + 2H+(aq)  Ca2+(aq) + H2O(l) + CO2(g)

APPLY

Complete the following reactions by writing in the correct products or reactants and balance the equation.
1. K3PO4 + HNO3 

2. KNO3 + HCl  __________________________________________________                                   
3. Fe2O3 + HCl  __________________________________________________

4. KOH + H2SO4 

5. KBr + Al2(SO4)3
6. ______________________________________________________________________ PbCl2 + KNO3
7. _______________________________________________ BaSO4 + HCl 
8. _______________________________________________ NaCl + H 2 S 
Balance the equation and give the net ionic equation and state if a precipitate forms.
1. SnCl4 + NaOH Sn(OH)4 + NaCl

______________________________________________________________Precipitate?_____________
2. Cu(NO3)2  +  NaOH Cu(OH)2 + NaNO3
______________________________________________________________Precipitate?_____________
3. Al(NO3)3 + HCl AlCl3 + HNO3 

______________________________________________________________Precipitate?_____________
4. AgNO3 + H2SO4 Ag2SO4 + HNO3

______________________________________________________________Precipitate?_____________
5.
BaCl2 + Na2SO4  BaSO4 + NaCl 

______________________________________________________________Precipitate?_____________
