Balancing Equations

1) For each of the following equations, identify [a] the element which was oxidized, [b] the
element which was reduced, [c] the oxidizing agent, and [d] the reducing agent.

a. 27ZnS+ 302 — 2 Zn0O + 2 SO,

b. 2 Fe+3Cl; — 2 FeCl3

c. 3 NaNOs + 2Fe — 3 NaNO; + Fe;03

d. 3Cu+8H* +2NO0O3; — 3 Cu?t+2NO + 4H,0
e. 4MnO;+30;+4 OH™ — 4 MnO;+2 H;0

2) Balance the following redox reaction equations using the oxidation number method.

a. Cu + H* + SO0 — Cu**+ SO+  H0

b. Ag+ H*+  NO;—  Ag*+  NO+_  HO
. I~+ Cr,02+  H*—  Cr'+ I+ H>O
d.  Cr,02+  Fe?*+ H*—  Cr*+  Fe’*+  H0

ee  Fe’*+  MnO;+  H*—  Fe*+  Mn?*+  HO

f. B0+  MnO,+  H*—  Bi*+  MnO; +  HO
g. C+ H,S0,—~  CO,+  SO,+  H0

h.  MnO;+  S*+  H,0— _ MnO,+ _ SO*+ _ OH-

i. _ HNOs+ HI — NO + I, + H>O

jo _ Cr03 -+  NH3+  HO—  NO3+_  OH +_  Cr3*
k. KI + H,S0, —  HoS+  HO+ I+ K>SO4
.. KMnO,+  HClL— _ MnCl,+  Cl+  HO+_  KCI

3) Write a balanced equation for each of the following half-reactions, and state whether it
represents oxidation or reduction.

NO3 — NHJ (acidic)

Ag03 — AgO (basic)

AsHs — H3AsOs3 (acidic)

N>O — NH3O0H™ (acidic)

Cr02~ — Cr(OH); (basic)

f. Br, — BrOj(acidic)
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4)

5)

Balance the following redox equations:

a.
b.
C.
d.
e.

f.

Cl03 + NoHs — NO + CI™

MnOj; + C,0%™— MnO; + CO3(basic)
Sb + NO3 — Sb20s + NO (acidic)

[PO4 — I + 105 + H,POy (basic)
Cr,0% + C,0%~ — Cr3*+ CO,(acidic)

As — AsH; + H,AsO} (basic)

Balance the following redox reaction equations

H__
)

3

4)

S

6)

H3PO4+_KOH_)_K3P04+_HZO
K+ BO3;—_ KO+ B

HCl+ NaOH—  NaCl+  H,0

~Na+_  NaNO3;—  NaO+ N

C+ Sg — CS2

Na + 02— Na,O

7)

Ny + 0, — N20s5

8 ___

9

H3POs+  Mg(OH), —» = Mg3(PO4)2+  H2O

NaOH+  HCO; —  NaCOs+  HxO

10) KOH+  HBr—  KBr+  HO

11)

~_Na+_ Ox—_ NaO

12)  AlI(OH); +_ HxCOs —_ AL(CO3)s+  H2O

13)

14)

15

16)

Al + Sg — AlS3

_ GCs+ N2—  CssN

Mg+ Ch—_ MgCh

Rb+  RbNO3;—  Rb,O+  N»
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18)

19
20)
2
2)
23)
24)
25)
26)
27)
28)
29)
300
31)
32)
3)
34)

35

CéHe+ Or—  CO2+  H20

N+ Hy— NH3

CioHz+_ O0—_ CO2+__ H0

Al(OH);+ HBr—  AlBrs+  HxO
CH;CH.CHCH3;+ 02— CO+ _ H20O
CiHs+  Or—  COx+ __ H0

Li+  AlICL— _ LiCl+ Al

CHe+_  O2—_ CO2+__ HO

NH:OH+  HsPOs—  (NHa):POs+  H:O
Rb+ P—  Rb3P

CHs+_ Or—_ CO2+_ HO

Al(OH); +  HaSOs—  Al(SOs);+  HO
Na+_  Clo—  NaCl

Rb+  Sg—  Rb:S

HiPOs+  Ca(OH) —  Cas(POsh+  H:0
NH;+  HCl—  NH4CI

Li+ HO—  LiOH+ H»

Ca3(PO4)+  SiO+ C—  CaSiOs3+  CO+

NH3;+ O, — Ny + H>O

36) FeS:+  O2— _ FexOs+_ SO»

37

C+ SO,— CS:+  CO
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6) For each of the following, separate the skeletal (unbalanced) equation into two half reactions.
For each half reaction, balance the elements (mass balance), and then add electrons to the
right or left side to make a net charge balance. Identify which half reaction is the oxidation
and which is the reduction. Then, multiply each half reaction by an appropriate factor so that

the two multiplied half reactions add together to make a balanced redox equation.

a. Hg2*+5,0% — Hg+ S,0%"
b. Al+Cr3*t— ARt +Cr?*

c. AT +IT >Au+D

7) Use the ion-electron method to complete and balance the following skeletal redox equations,
occurring in either acidic or basic aqueous solution, as indicated. Identify the oxidation and
reduction half reactions in each case.

a. Inacid, Cu+ NO3 — Cu* + NyO4

b. Inacid, XeOs3 + BrO3 — Xe + BrO,

c. Inacid, MnO; + CH3;0H — Mn*" + HCO,H
d. Inacid, Cr,03 +1, — Cr’" + 103

e. Inbase, PhOH,+ ClO~™ — PbO2+ Cl™

f.  Inbase, SO2+ Mn0O; —S0Z~ + MnO

8) Balance the following redox reactions in an acidic solution.
a. Fe?*ag) + MnO; @) — Fe**ag + Mn* ()
b. Cr,057+ @g) + Clag) — Cr¥*@g) + Clag)
C. Mn* g + ClO3 (ag) — MnOzs + ClO2g)

d. Cry0% @) + Fe?*ag) — Cr¥ag + Fe¥ ()

Vajira Seneviratne - IMS- 2026 Chemistry English Medium




