Chemistry AP: List of Reactions

Combustion of hydrocarbon

hydrocarbon +oxygen - carbon dioxide +water
CHag + Ozg — COyg) + 2H20

CsHg + 50, - 3CO;yq + 4H,0,

2C4H1qgy + 130, - 8COyg + 10H,0,

Combination

2Mgy + Oz —~2MgQOy

Ci9 + Ozg — COxg)

N3 + 3Hz — 2NHzg

CaO(S) + H20(|) — Ca(OH) 2(9

Decomposition
metal carbonate — metal oxide + carbon dioxide
CaC03(s) - CaO(S) + COz(g)

2NaN; - ZNB(S) + 3N2(g)

2KClOyg —2KClig + 30

PbCOg — PO + COy

CaC03(S) + H20(|) + COZ(aq) — Ca(H COg) 2(a0)

lonization of Weak Electrolyte
HC,H30; (2 — H' (g + Co:H30,

lonization of Strong Electrolyte
HCL () ~ H'@) + Cl'e

Neutalization
acid + metal hydroxide — water + salt
HCl(aq) + NaOH(aq) - H20(|) + NaCI(aq)

M etathesis Reactions
AX +BY - AY +BX
AgNO3(3q) +KCl - AgCl(S) + KNOg(aq)

molecular: Mg(N03) 2(aq) + 2Na.OH(aq) — Mg(OH) > +2NaNO;
net ionic: Mgz+(3q) + ZOH_(aq) - Mg(OH) 29

Formation of Weak Electrolyte or Nonelectrolyte

water-insoluble hydroxide:
molecular: Mg(OH) 29 T 2HCI (ag) — MgClz(aq) + 2H20(|)
net ionic: Mg(OH) 29t 2H+(aq) - M92+(3q) + 2H20(|)

Insoluble metal oxides + acid — water + metal compound
molecular: NiO(S) + 2HN03(aq) . NI(NO3) 2ag) t H20(|)
net ionic: NiO(S) + 2H+(3q) . Ni2+(aq) +H20(|)

Formation of Gas
molecular: 2HCl (g + Na2Sg — H2Sg) + 2NaCl (4
netionic: 2H" oy + S (a — H2Sg



Carbonates and bicarbonatesreact to from carbon dioxide gas
H2COs3(eq) — H20¢) + COy)

molecular: HCl(aq) + Na|'|C03(aq) - NaCl @) T H20(|) + COz(g)
net ionic: 2H+(aq) + HCO3_(aq) — H20(|) + COz(g)

Oxidation and Reduction
metal + oxygen gas — metal oxide
an(s) + OZ(g) - anO(s)

CU(S) +Ag+(aq) - CU2+ + ZAQ(S)
Nig + 2HCl (s — NiCl; + Hyg
CU(S) + 4HN03(aq) — CU(NOg) 2+ 2H20(|) + 2N02(g)

Oxidation of Metals By Acids and Salts
metal + acid — salt + hydrogen

Mg + 2HCl () - MgClae) + Hzg

Fewy + HaSOu) — FESOua + Hzg)

molecular: Feg + Ni(NOs) zag — FE(NO3) o) + Nigy
net ionic: Feg + Ni () — FE™ o + Nigg

Metal Oxide (basic oxides)

Metal oxide + water » metal hydroxide
NEbO(S) + H20(|) — 2NaOH(aq)

CaO(S) + H20(|) — Ca(OH)z(aq)

Metal oxide + acid — salt + water
MgOy + 2HCl(ag) ~ MgClyeg + H2Oy)
NlO(S) + st()4(aq) — NlSO4(aq) + H20(|)

Nonmetals
Metal + nonmetal - salt
2A|(5) + 3Br2(|) — 2A|Br3(5)

Nonmetal oxide + water — acid
COzg + H20q) — HoCOg¢a)
PsHiog + 6H20() — 4H3POu g

Nonmetal oxide + base — salt + water
COz(g) + 2NaOH(aq) — NBQC03(3q) + H20(|)
S()g(g) + ZKOH(aq) — KZS()4(aq) + H20(|)

Alkali Metals (M = alkali metal)
Metal + hydrogen — hydrides
2M 0] + H2(g) - 2M H(S)

M@ + S - M2Sy

2M(g + Clyg - 2MClg

M + water — hydrogen gas + alkali metal hydroxides
2M(g + 2H,0g) — 2MOH ) + Hy)

lithium + oxygen - lithium oxide
4Li(s) + OZ(g) - 2Li0(s)



soluble metal oxides + water — hydroxide
O (@ + H20() — 20H

other alkali metals + oxygen — metal peroxide
2Nag + Oyg — NaOy (sodium peroxide)

potassium, rubidium, cesium
Kg + Ozg — KOsy (potassium superoxide)

Alkaline Earth M etals
Mg(s) + Clz(g) — MgClz(s)
2Mgg + Oy —~ 2MgO(

Hydrogen

Active metals + hydrogen — solid metal hydride
2Ngg + Hyg — 2NaH(g

Cag + Hag — CaHyy

Oxygen Group

2H0zg) — 2H20) + Oy
2Nag + §9 ~ NaSy

S9 + Ozg — SOz

Halogens
2Na(s) + Fz(g) — 2NaF(S)
2H20(|) + 2F2(g) — 2HF(3q) + Og(g)

2NaCl(zg) + 2H;0() ~ 2NaOH(ag) + Hyg + Clog)
Clagg + Hz0g) — HCl( + HOCl oy

Hydrogen + halogen — hydrogen halide
Hag + X2 - HX(g
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