Chemistry 11

Unit 6 Chemical Reactions

'Le14 S I AW Word Equations

1. Write the chemical equations and balance each of the following word equations.

a)

b)

g)

Aluminum metal reacts with iron (ll) oxide powder to produce aluminum oxide solid and
iron metal.

Aluminum sulphate solution and calcium hydroxide solution produce a precipitate of
aluminum hydroxide and solid calcium sulphate.

Ammonia gas (NH3) plus oxygen gas yields nitrogen monoxide gas plus water vapour.

Calcium hydroxide solution and carbon dioxide gas yields solid calcium carbonate and
liquid water.

Agqueous iron (lll) chloride and sodium carbonate solution yields agueous sodium chloride
and a precipitate of iron (lll) carbonate.

Solid iron (l1l) oxide and carbon monoxide gas yields iron metal and carbon dioxide gas.

Magnesium carbonate solution plus aqueous hydrochloric acid (HCI) yields magnesium
chloride solution plus liquid water and carbon dioxide gas.

Silicon dioxide solid plus aqueous hydrofluoric acid (HF) yields solid silicon tetrafluoride plus
liquid water.

Aqgueous sodium hydroxide and carbon dioxide gas yields sodium carbonate solution and
liquid water.
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2. Balance the following chemical equations.
a) ___Al+___ NaOH —»> ___ NazAlO;+___ H,
b) _ CipHpOp+_ 0, > _ CO,+_ H,0
c) ___ Cas(PO4),+ __ H,SO, > __ CaSO,+ __ H3PO,
d __ FeOCr,0s+__ K,CO3+__ 0, > _ K),CrO4+__ CO,+__ Fe,0;3
e) __ Cu+__ HNO;3; > __ Cu(NO3),+___ NO+__ H,O
f) _ SiFyg+___ NaOHpq = __ NasSiOg5 + __ NaFq +__ H0y
g) __ NaB,O0;,+_  HCl+ __ H,0 > __ NaCl+__ H3BO;
h) __MnO,+__ K)CO3+_ 0, > KMnO,+___ CO,
i) __ KMnO,+__ _HCl - __ KCl+___ MnCl,+ __ H,O+__ Cl
i) _ NiOs+___ _Fe+__ H,0 > __ Ni(OH),+___ Fe(OH),
k) _ Si+_ NaOH — __ NasSi0O,+____H,
) ___Cu+__ _HNO3; —» ___ Cu(NOs3),+ __ NO+__ H),O
m) _ FeCl,+  KNOs;+___ HCl > __ FeClz3+___ NO+__ H,0O+_ _ KCl
n) ___ KMnOs+__ HBr > __ MnBr,+___ Br,+___ KBr+___ H,0
o) __ KCr,O;+__ HCl—> ___ KCl+__ CrCls+___ _H,0+___ Cl,
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G SVETER G 18 S I AR Writing and Balancing Equations

1. Write the chemical equations and balance each of the following word equations.

a) Aluminum metal reacts with iron (ll) oxide powder to produce aluminum oxide solid and
iron metal.

2Al(s) + 3FeO(s) — Al,Os(s) + 3Fe(s)

b)  Aluminum sulphate solution and calcium hydroxide solution produce a precipitate of
aluminum hydroxide and solid calcium sulphate.

Al(SO,)s(aq) + 3Ca(OH),(aqg) —> 2AI(OH)s(s) + 3CaSOy(s)
c) Ammonia gas (NH3) plus oxygen gas yields nitrogen (ll) oxide gas plus water vapour.
4NHs(g) + 50,(g) — 4NO(g) + 6H,0(g)

d)  Calcium hydroxide solution and carbon dioxide gas yields solid calcium carbonate and liquid
water.

Ca(OH),(aqg) + CO,(g) — CaCOs(s) + H,0(l)

e) Agqueous iron (lll) chloride and sodium carbonate solution yields aqueous sodium chloride
and a precipitate of iron (lll) carbonate.

2FeCls(aq) + 3Na,COs(aq) — 6NaCl(aq) + Fe,(CO3)s(s)
f) Solid iron (l1l) oxide and carbon monoxide gas yields iron metal and carbon dioxide gas.
Fe,0s(s) + 3CO(g) — 2Fe(s) + 3CO,(g)

g) Magnesium carbonate solution plus aqueous hydrochloric acid (HCI) yields magnesium
chloride solution plus liquid water and carbon dioxide gas.

MgCOs(aq) + 2HCl(aq) — MgCl,(aq) + H,O(l) + CO,(g)

h)  Silicon dioxide solid plus aqueous hydrofluoric acid (HF) yields solid silicon tetrafluoride plus
liquid water.

SiOy(s) + 4HF(aq) — SiF4(s) + 2H,0(l)

i) Aqgueous sodium hydroxide and carbon dioxide gas yields sodium carbonate solution and
liquid water.

2NaOH(aq) + CO,(g) — Na,COs(aq) + H,O(l)
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2. Balance the following chemical equations.
a) 2 Al+ 6 NaOH — 2 NasAlO; + 3 H,
b) 1 CypHy,04,+12 0, —» 12 CO, + 11 H,0
c) 1 Ca3(POy); + 3 H,SO, — 3 CaSO, + 2 HsPO,
d) 4 FeOCr,03 + 8 K;CO3+ 7 O; = 8 KyCrO4 + 8 CO, + 2 Fe,05
e) 3 Cu+8HNO; - 3Cu(NO3),+2NO+4H,0
f)  1SiFys+8NaOHq — 1 NasSiOy + 4 NaFq + 4 H,0()
g) 1 Na,B,0,+ 2 HClI+5H,0 — 2 NaCl + 4 H;BO;
h) 4 MnO, + 2 K,CO3+3 0, =& 4 KMnQO,4 + 2 CO,
i) 2 KMnO, + 16 HCl — 2 KCl+ 2 MnCl, + 8 H,0 + 5 Cl,
i) 1Ni,0;+1Fe+3H,0 — 2 Ni(OH), + 1 Fe(OH),
k) 1Si+4 NaOH — 1 Na,SiO,+ 2 H,
) 3 Cu+8HNO; — 3 Cu(NOs3), +2NO +4 H,0
m) 3 FeCl,+1KNO;+4HClI — 3FeCl;+1NO+2H,0+1KCl
n) 2 KMnO,;+ 16 HBr —» 2 MnBr, + 5 Br, + 2 KBr + 8 H,0
0) 1 K,Cry,07+ 14 HCl — 2 KCl+ 2 CrCl;+ 7 H,0 + 3 Cl,
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