
Types of Chemical Reactions 

Types of Reactions

Synthesis
A + B → C

1. Metal + non-metal → 
binary ionic compound
   - M + + X - → MX
   - 2Na(s) + Cl2 (g) → 2NaCl(s0

2. Non-metal + non-metal → 
covalent molecular compound 
   - X + Y → XY
   - P4 (g) + 5O2 (g) → 2P2O5 (g)

3. Metal oxide + water → base 
(pH over 7)
   - MO + H2O → MOH 
   -  Na2O(s) + H2O(l) → 
2NaOH(aq)

4. Non-metal oxide + water → 
acidic solution 
   - XO + H2O → HXO(aq)
   -  CO2 (g) + H2O(l) → H2CO3 (aq)

Decomposition
AB → A + B

1. Metal oxide → metal + oxygen 
gas
   - MO(s) → M(s) 

+ + O2(g)
 -

   - 2VO5(s) → 4V(s) + 5O2 (g)

3. Metal carbonate → metal 
oxide + carbon dioxide gas 
   - MCO3 (s) → MO(s) + CO2 (g)
   - Na2CO3(s) → Na2O(s) + CO2 (g)

4. Metal hydroxide → metal oxide 
+ water
  - MOH → MO + H2O
  - Ba(OH)2 (s) → BaO(s) + H2O(l)

5. Hydrate → ionic compound + 
water
   - MX • H2O → MX + H2O
   - MgSO4(s) • 7H2O(l) → MgSO4((s) 
+ 7H2O(l)

Single 
Displacement 

AB + C → AC + B

1. A more reactive 
metal displaces a less 
reactive metal in a 
solution 
   - Zn(s) + CuSO4 → 
ZnSO4 (aq) + Cu(s)
   - Consult Activity            
gg Series of Metals!!

2. A more reactive 
halogen displaces a less 
reactive halogen 
   - Cl2(g) + 2NaBr(aq) → 
2NaCl(aq) + Br2 (g)
   - Consult Activity 
Series of Halogens!! 

1. Precipitate Reactions
   - we can use the solubility   d 
rules to predict which
Tt product will become a   d Tt 
precipitate 
   - Na2SO4 (aq) + BaCl2 (aq) → 
2NaCl(aq)  + BaSO4 (s)

Double Displacement 
AB + CD → AD + CB

3. Acid + base → salt + water 
   - HX(aq) + MOH(aq) → MX(aq) + H2O(l)
   - HCl(aq) + NaOH(aq) → NaCl(aq) + H2O(l)

4. Acid + metal carbonate → carbon 
dioxide gas + water + salt 
  -  MCO3 (s) + HX → H2O(l) + CO2 (g) + 
MX(s)
  -  CaCO3 (s) + 2HCl(aq) → H2O(l) + CO2 (g) 
+ CaCl2 (aq)

2. Metal nitrate → metal nitrite + 
oxygen gas 
  - MNO3 (s) → MNO2 (s) + O2 (g)
  - 2KNO3 (s) → 2KNO2 (s) + O2 (g)

5. Metal oxide + acid → salt + water 
   - MO(s) + HX(aq) → MX(aq) + H2O(l)
   - MgO(s) + 2HCl(aq) → MgCl2(aq) +  H2O(l)

Complete combustion 
occurs in the presence of 
excess oxygen gas. 
   - products: carbon dioxide 
+ water
  - C3H8(g) + 5O2 (g) → 3CO2 

(g) + 4H2O(l)

Combustion

Incomplete combustion 
occurs when there is 
insufficient oxygen gas
   - products: carbon 
dioxide, carbon 
monoxide, carbon (soot), 
and water 
   - 4CH4 (g) + O2 (g) → 
8H2O(l) + 2CO(g) + 2C(s)

NOTE: formulas with M, X, and Y 
simply show the general formula of 
the reaction. 

2. Acid + metal →  salt + hydrogen gas 
   - HX(aq) + M(s) → MX(aq) + H2 (g)
   - H2SO4 (aq) + Zn(s) → ZnSO4 (aq) + H2 (g)


