
Chemistry AP: List of Reactions

Combustion of hydrocarbon
hydrocarbon +oxygen →carbon dioxide +water
CH2(g) + O2(g) → CO2(g) + 2H2O
C3H8 + 5O2 →3CO2(g) + 4H2O(l)

2C4H10(l) + 13O2 →8CO2(g) + 10H2O(l)

Combination
2Mg(s) + O2(g) →2MgO(s)

C(s) + O2(g) →CO2(g)

N2 + 3H2(g) →2NH3(g)

CaO(s) + H2O(l) →Ca(OH) 2 (s)

Decomposition
metal carbonate →metal oxide + carbon dioxide
CaCO3(s) →CaO(s) + CO2(g)

2NaN3 →2Na(s) + 3N2(g)

2KClO3(s) →2KCl(s) + 3O2(g)

PbCO3(s) →PbO(s) + CO2(g)

CaCO3(s) + H2O(l) + CO2(aq) →Ca(HCO3) 2(aq)

Ionization of Weak Electrolyte
HC2H3O2 (aq) → H+

(aq) + C2H3O2
-

Ionization of Strong Electrolyte
HCL(aq) → H+

(aq) + Cl-
(aq)

Neutalization
acid + metal hydroxide →water + salt
HCl(aq) + NaOH(aq) →H2O(l) + NaCl(aq)

Metathesis Reactions
AX + BY →AY + BX
AgNO3(aq) + KCl → AgCl(s) + KNO3(aq)

molecular: Mg(NO3) 2(aq) + 2NaOH(aq) →Mg(OH) 2  + 2NaNO3

net ionic: Mg2+
(aq) + 2OH-

(aq) →Mg(OH) 2(s)

Formation of Weak Electrolyte or Nonelectrolyte

water-insoluble hydroxide:
molecular: Mg(OH) 2(s)  + 2HCl(aq) →MgCl2(aq) + 2H2O(l)

net ionic: Mg(OH) 2(s) + 2H+
(aq) →Mg2+

(aq) + 2H2O(l)

Insoluble metal oxides + acid →water + metal compound
molecular: NiO(s) + 2HNO3(aq) → Ni(NO3) 2(aq) + H2O(l)

net ionic: NiO(s) + 2H+
(aq) → Ni2+

(aq) +H2O(l)

Formation of Gas
molecular: 2HCl(aq) + Na2S(aq) → H2S(g) + 2NaCl(aq)

net ionic: 2H+
(aq) + S2-

(aq) → H2S(g)



Carbonates and bicarbonates react to from carbon dioxide gas
H2CO3(aq) →H2O(l) + CO2(g)

molecular: HCl(aq) + NaHCO3(aq) → NaCl(aq) + H2O(l) + CO2(g)

net ionic: 2H+
(aq) + HCO3

-
(aq) → H2O(l) + CO2(g)

Oxidation and Reduction
metal + oxygen gas → metal oxide
2Ca(s) + O2(g) → 2CaO(s)

Cu(s) +Ag+
(aq) → Cu2+ + 2Ag(s)

Ni(s) + 2HCl(aq) → NiCl2 + H2(g)

Cu(s) + 4HNO3(aq) → Cu(NO3) 2 + 2H2O(l) + 2NO2(g)

Oxidation of Metals By Acids and Salts
metal + acid → salt + hydrogen
Mg(s) + 2HCl(aq) → MgCl2(aq) + H2(g)

Fe(s) + H2SO4(aq) → FeSO4(aq) + H2(g)

molecular: Fe(s) + Ni(NO3) 2(aq) → Fe(NO3) 2(aq) + Ni(s)

net ionic: Fe(s) + Ni 2+
(aq) → Fe2+

(aq) + Ni(s)

Metal Oxide (basic oxides)
Metal oxide + water → metal hydroxide
Na2O(s) + H2O(l) → 2NaOH(aq)

CaO(s) + H2O(l) → Ca(OH)2(aq)

Metal oxide + acid → salt + water
MgO(s) + 2HCl(aq) → MgCl2(aq) + H2O(l)

NiO(s) + H2SO4(aq) → NiSO4(aq) + H2O(l)

Nonmetals
Metal + nonmetal → salt
2Al(s) + 3Br2(l) → 2AlBr3(s)

Nonmetal oxide + water → acid
CO2(g) + H2O(l) → H2CO3(aq)

P4H10(s) + 6H2O(l) → 4H3PO4(aq)

Nonmetal oxide + base → salt + water
CO2(g) + 2NaOH(aq) → Na2CO3(aq) + H2O(l)

SO3(g) + 2KOH(aq) → K2SO4(aq) + H2O(l)

Alkali Metals (M = alkali metal)
Metal + hydrogen → hydrides
2M(s) + H2(g) → 2MH(s)

2M(s) + S(s) → M2S(s)

2M(s) + Cl2(g) → 2MCl(s)

M + water → hydrogen gas + alkali metal hydroxides
2M(s) + 2H2O(l) → 2MOH(aq) + H2(g)

lithium + oxygen → lithium oxide
4Li(s) + O2(g) → 2LiO(s)



soluble metal oxides + water → hydroxide
O2-

(aq) + H2O(l) → 2OH-

other alkali metals + oxygen → metal peroxide
2Na(s) + O2(s) → Na2O2(s) (sodium peroxide)

potassium, rubidium, cesium
K(s) + O2(g) → KO2(s) (potassium superoxide)

Alkaline Earth Metals
Mg(s) + Cl2(g) → MgCl2(s)

2Mg(s) + O2(g) → 2MgO(s)

Hydrogen
Active metals + hydrogen → solid metal hydride
2Na(s) + H2(g) → 2NaH(s)

Ca(s) + H2(g) → CaH2(s)

Oxygen Group
2H2O2(aq) → 2H2O(l) + O2(g)

2Na(s) + S(s) → Na2S(s)

S(s) + O2(g) → SO2(g)

Halogens
2Na(s) + F2(g) → 2NaF(s)

2H2O(l) + 2F2(g) → 2HF(aq) + O2(g)

2NaCl(aq) + 2H2O(l) → 2NaOH(aq) + H2(g) + Cl2(g)

Cl2(g) + H2O(l) → HCl(aq) + HOCl(aq)

Hydrogen + halogen → hydrogen halide
H2(g) + X2 → HX(g)
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