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' QUESTIONS on Oxidation Reduction Equations

Oxidation involves an increase in oxidation number (state)
Reduction involves a decrease in oxidation number (state)

Set 1:
Qit.

Q2.

Q3.

Q4.

Which of the following equations are oxidation—reduction reactions and which are
not? Explain your decisions.

PDUOZEr AT IOMMUOW>

ZNs) + 2 MnOzs) + H20p — Zn(OH)2s) + MnzOags)

HClg) + NaOHg — NaCliaq) + H20y

CHag) + 2 Oz(g) — CO2(g) + 2 H20q)

Nas) + Fe20s(s) — NazOgs) + Fers)

Ag*ag) + I7ag) — Agls)

HNO3(agy + HaAsOsz(ag) —NO(g) + H3AsO4(aq) + H20¢)

2CU *ag) + 4 I7@g — 2 Cul) + 2

CaCOss) + 2H*aq — Ca*ag + CO2(g) + H20q)

S0z + 2H2S(g) — 2H20¢q) + 35¢s)

H*@aq + OH(ag) — H20q)

Ca(OH)z(aq) + COzg — CalOs) + H20q

380z(g) + Cr2072(ag) + 2H*(aq) — 3804°(ag) + 2Cr¥*(ag) + HaOp)
BaOs) + SOz(g) — BaSOs(s)

SO2(g) + 2NQs"(ag) — SO4?(ag) + 2NO2(g)

2NaHCO3(s) — Na2CQs(s) + COz(g) + H20q,

2Mgis) + SOz2(g) — 2MgOys) + Sis)

MnO4~(aq) + 5Fe?*(ag) + 8H*(aq) — MnZ*ag) + SFe3*@aq + 4Hz20¢)

Which of these half-reactions represent oxidation and which reduction? Explain your
reasoning.
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Few) — Fe?tag +2 e

N§4+(aq) +2e — NE2+(aq)

2 Hz0q + 2 & Hag) + 2 OH ()

Cus) = CUP*aqy + 2 &~

Pb2+(aq) + 26" — Pb(s)

Clogy+2e~— 2 Ci“(aq)

Cr¥*(aq) + 3~ - Crs)

Cro07%-aq) + 14 Htaq) + 6 = — 2 Cri*(ag + 7 H200p

How many electrons are in the following %2 equations

nmmoow>

Al — AP + 2 e—

MnQO4™ + 8 H + 2 e— — Mn?*aq + 4 H20q)
H202 —2H" + 02+ 7e~

H202 + 7?7 e— — 2 0OH"

Sg+?e~ - 85%

NOz“+ 2 H* + ? e—= — NO2 + H20

Identify the reducing agent (reductant) in the following reactions.

nmoow

2 Cr¥* + H20 + 6 ClQa~ — Crz207% + 6 ClO2 + 2 H*

Cr2072~ + HCHO — HCOQOH + Crd+

7 CN- + 2 OH- + 2 Cu(NH3)42* — 2 Cu(CN)s?~ + 8 NHz + CNO~ + H20
2 Li +2 H20 —» 2 LiOH + Hz

Ch+2KI—2KCl+12

S0z + 2H28S — 2H20 + 35S



Q5.

Q6.

Q7.

Identify the oxidising agent (oxidant) in the following reactions.
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Ni + Pb(NO3)2 — Ni{NOs)z2(aqg) + Pb(s)
2H20 — 2Hz2 + O2

Cr203 + Al — Cr + Al2O3

FeO + H2 — Fe + H20

MnO4~ + BFe?* + 8H* —» Mn2* + 5Fe3+ + 4H:0

2Cu* + 41 — 2CuUl+ l2

Write the full oxidation-reduction equation from the following two half-reactions:

number of e-s lost = number of

e~s gained

Since charge is conserved, one or both ¥2 equations may need to be multiplied by an
integer so that number of e~s lost = number of e~s gained.
Like terms such as H* ions and H20 molecules may need to be collected if they appear

on both sides of the equation

CroO7% +14H*" +6 e > 2Cr* + 7 H20
HoC20O4 «» 2CO2 + 2 HY+ 2 &~

Cd - Cd®* +2 e
4 HY+NO3+3e — NO+2H0

2Im 2+ 2e
2103+ 12 H*+ 10 e — lo + 6 H20O

Fe?* — Fe3 + e~
MnOs4~ + 8 H* + 5 e~ — Mn?* + 4 H20

C2oHsO + H20 — CoHaO2 + 4 H + 4 &~
Cre07%+ 14 H"+6 e~ — 2 Cr* + 7 H20

i+~ Lit+ e
2H0+2e— 20H" + H2

HeO2 + 2 H* + 2 e=—— 2 H20
H:0z2 — O+ 2 H*+2 e~

NOs+4 H*+ 3 e—— NO+ 2 H20
AsO3%+ H20 — AsQ43-+ 2 H*+ 2 -

2MnO2+ 2 H*+ 2 e=— Mn20s + H20
Zn— Znt 4+ 2 e-

Balance each of the following ionic half-equations

A.

m O O w

1037 (aq) — l2(ag) F.
NOs™(aqy — NOz(g) G.
l2(aq) — 1037 (aq) H.
Cla(g) — Cl(ag) l.

H2S(g) — S¢s) J.

C204% (aq) — COxzg)
CHa(g) — GOz
F@g) = Fa(g)

S(s) — SO2(g)

H202p — H20¢



- Q8.

Qo.

Balance the following pairs of ionic equations and then write the overall net ionic equation.

A. MnZ*tag) — MNO4~(aq) D.

Fe3*(aq) — Fe?*(aq)

B. NQO3™@aq) — NOz(q) E.

Cus) — CU*(aq)

C. Pb®*aq — Pbs) F.

SO2(g) — SO42(ag)

Balance the following equations

Al + Cu?* — Cu + AP+

MnO4~ + NO2~ — NOs~ + Mn?*

Ag + NOs~ — Ag* + NO

Zn + NO3z~ — Zn? + NHq*

Cr2072~ + CoHaO — C2H4O2 + Cr3*
H2C204 + MnQs~ — COz + Mn?*

A+ - > Au+l

T e M muU 0o ® »

NQ2 + Hz — 2NHz + 4H20

Cr2072- + NOz~ - Cr®* 4+ NOsa~

J. I3~ + S203%~ — I + S4062-

Fag) — Fag)
Br(ag — Bragag

Cr2072_{aq) — Cr3+(aq)
C2HsOHp — COz(g)

S04 (aq) — H2S(g)
l2(ag) — |08 (aqg)

K. CH3CH>0H + Cr2072~ — CH3COzH + Cr3t

L. S0z + Cr207%- — 8042+ Cr3*
MnO4~+ H202 — Mn?* +02
-+ OClIF— 2+ Cl-

P +Cu? — Cu + H2POs
S0z + 2H28 — 2H20 + 3S

Pb + PbO2 + S04~ — PbSO4
Cré* + ClI- — Cr + Clz(g)

Cu + NQg~ — Cu?* + NO2
Cr207% + Cl- — Cr¥* + Cl2

MNO4~ + |~ — Iz + Mn2*

< & A » 3 O T O 2 =

Cr* + ClO3~ — Cr072- + CIO2



Mn2t + BiOs~ — MnQs- + Bi®t

wW

X. ClOs=+ Cl- — Clz2 + CIO2

Y MnO4~ + S203% — S406%~ + Mn2*
Z

PHsz + 1z — H3POz + I
AA. NO2 — NOs  + NO
AB. I"+103 = |2

Q10. For each of the following reactions, write the two ionic half-equations involved in the process,
the overall equation, the oxidizing agent (oxidant) and the reducing agent (reductant),

Zinc reacting with hydrogen ions to produce zinc ions and hydrogen gas.

The sulfide ion reacting with iodine to produce sulfur and iodide ions.

Silver ions reacting with copper metal to produce silver metal and copper ions.
The silver ion oxidizing zinc metal. ()
Fluorine gas reacting with chloride ions to produce chlorine gas and fluoride ions. -~
[ron metal reacting with bromine to produce iron{ll} ions and bromide ions.
Hydrogen ions reacting with magnesium metal.

lodide ions reacting with iron{lI) ions fo give iodine and iron(ll) ions.
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Answers;

Qi.

Q2.

Q3.
Q4.
Q5.
Q6.

Q7.

Qas.

Yes, Zn and Mn change oxidation state
Yes, C and O change oxidation state

No, no change in oxidation state

Yes, Cu?* and |- change oxidation state
Yes, S and S change oxidation state

No, no change in oxidation state

No, no change in oxidation state

No, no change in oxidation state

Yes, Mn and Fe2+ change oxidation state

pogx—EmMOR

Oxidation: electrons on the right hand side
Oxidation, increase in oxidation state
Beduction, decrease in oxidation state
Reduction, decrease in oxidation siate
Reduction, decrease in oxidation state
Je~ B. he- C. 2e-
HCHO C. CN-

Cr.o;

Cri+ B.

Pb2+ B H(H0) C.

6M* + 517 + [O3~ — 3lz + 3H20

2Li 4+ 2H20 — 2LICH + Mz
2Hz02 — 2H20 + O3

TIS@MMOUOBE P P P OMOP

Zn + 2MnO:z + 2H* = Mnz0s + H20 + Znz+

2103aq) + 12H*ag) + 10e~ lataq) + 6H20q)
NOa"(ag) + 2H%aq) + & NOaig; + HzOp
lataqy + 6H2O@ — 21057 (aq) + 12H*(aq) + 10e~
Clag) + 2~ ~r 2Cl(aq)

HZS(Q) ~3 Sig) + 2H*eq) + 2€~

02042‘(aq) — 2002 + 2&~

CHag) + 2H20 — CO2(g) + 8H%jaq + Be~
2F(aq) — Falg) + 2e-

Sis) + 2H20p — SOz(g) + 4H aq) + €
HeOzp) + 2H* gy + 28~ — 2H20yq

c-zZpmmouowmr

Mn2+ + 4Hz0 — MnQOq« + 8H* + Se~
Fed+ 4+ g~ — Fe?r 1x5

>

No, no change in oxidation state

Yes, Na and Fe change oxidation state
Yes, N and As change oxidation state
No, no change in oxidation state

No, no change in oxidation state

Yes, S and Cr change oxidation state
Yes, S and N change oxidation state
Yes, Mg and S change oxidation state

VErCINOw

Reduction; electrons on the left hand side

Reduction, decrease in oxidation state
Oxidation, increase in oxidation state

Reduction, decrease in oxidation state
Reduction, decrease in oxidation state

2e E. 16e~ F. 1e-

O U Imow

Li E. Ky F S(H25)

D. FeO E. MnGs- F. Cué+

Cr2072- 4 8M* + 3H20204 — 2Cr** + 7H:20 + 6C02
3Cd + 8H* + 2NOz~ — 3Cd2* + 2NO + 4H:0

MnQ4~ + 8H* + 5Fe2+ — Mn2* + 4H20 + 5Fe®*
2Cre072- + 16H* + 3C2He0 — 4C3* + 3C2H402 + 11H0

2NQOa~ + 2H*+ 3As0a% — 2NO + H2O + 3AsQ48-

Mn2+ + 4Hz0 + 5Fe® — MnQOs~ + 8H* + 5Fe2+

B. NO3~+ 2H* + e~— NO2 + H20 1x2
Cu®* + 2e- — Cu
2NOz + 4+ + Cu2t — 2NOz + 2H0 + Cu

C. Pb? + 2e~ — Phb
S0z + 2H2QO — §042- + 4H* + 2e-
Pb2+ + SOz + 2Ha0 - S042- + 4H* + Pb

B. Fa+2e- — 2F-
2Br — Brz + 2e-
Fz + 2Br-— 2F-+ Brz

E. Cre072- + 14H* + 6e~ — 2013+ + 7THO
CaHsOH + 3H20 — 2C02 + 12H* + 12e-

1x2

2007+ 16H* + CaHsOH w» 4Cr3+ + 11H20 +2C0z collect like terms (H=0 and H*)

F. 8042+ 10H* + Be~ — HzS + 4H:0 x5
l2 + BH20 — 2103~ + 12H*+ 10e~ (x4
58042+ 4z + 2H* + 4Hz0 — 5H:S + 8103~

collect like terms (H20 and H¥)



Qs.

Al APR* + 3¢~ ]x2
Cuzt + 2e~— Cu }1x 3
2A} + 3Cu? — 2AP3* 4+ 3Cu

MnO4~ + 8H* + Se- — Mn2t + 4H0 | x 2
NOz + H20 — NOz- + 2H*+ 2e~  ]x5
2MnO4~ + BH* + S5NQO2~ — 2Mn?+ + BNOa- + 3H0

Ag — Agt+e- 1x3
NQOg~+ 4H* + 3e~— NO 4+ 2H:z0
3Ag + NOs- + 4H* — 3Ag* + NO + 2H0

Zn — Zn2v 4 Pe- 1x4
NQOs+ 10H* + 8e=— NH4* +3H:0
47n + NO3s~ + 10H* — 4Zn2+ + NH4* +3Hz0

Cr2072-+ 14H* + 6e- — 2013 + 7H20
CaHaO + HeO — C2HaOz + 2H* + 22 x 3

Crz072- + 8H* + 3CzH:O — 2Cr3+* + 3C2H40:2 + 4HoO

MnQa- + 8H* + Be- — Mn2+ + 4H,0 [ x 2
HaC204 — 2C0z + 2H* + 2e- 1x5

2MnOa~ + BH* + 5H2C204 ~» 2Mn?* 4+ 8Hz0 + 10CO:

2I-— 2 + 2e 1x3
AU 4+ 3e- — Al [x 2
2AU3* + 617~ 2A0+ 32

2NO2 + 14H* + 14e"— 2NH3 + 4H:z0
HzO + Ho— Ha0 + 2H* + 2e ] X7
2NO2 + 7Hz— 2NHa + 11H0

Cra072- + 14H+* + Be~ — 2013 + TH0
NOz + HaO — NOz~ + 2H*+ 2e~  1x3
Cre072- 4+ 8H* + 3NOz~ — 201%™ + 4H20 + 3NO3-

la= + 2e e 3|
283032~ — 854062 + 2e-
l3= + 282032 — 31~ + 54062

Cra07%- + 14H* + Be~ — 2Cr3* + 7H20 1x2
CHaCHzOH + HzO — CHaCOH + 4H* + 4e- ] x 3

check that the charges are balanced

collect like terms (H20 and H*)

check that the charges are balanced

check that the charges are balanced

collect like terms (H20 and H*)

collect like terms (H20 and H*)

check that the charges are balanced

collect like terms (H20 and H+)

collect like terms (H=O and H+)

check that the charges are balanced

2012072 + 16H* + 3CHaCH20H — 4Cr3+ + 3CH3COzH + 11H20

Cr2072- + 14H* + Be- — 2Cr3+ 4+ 7H20
S0z + 2H20— 8042 + 4H* + 2¢7 ] x8
3502 + Cra07% + 2H* — 2Cr3* + HaO + 38042

MnQas- + 8H* + Be~ — Mn2* + 4HO [ x 2
H20z2 — Oz + 2H* + 2e- 1x5
2MnO4 + 6H* + 5H202 — 2Mn2+ + 8H20 + 50:

21w [2 + 2e~
OCl- + 2H* + 2e- — ClI" + Hz0
OCl- + 2H+ 4+ 21- = Cl- + HaO + iz

Cu?+ + 2e- — Cu 1x5
P + 4H20 — HoPO4s + 6H* + 52~ [ x2
2P + 8H20 + 5Cu?*+ — 2HzP04 + 12H* + 5Cu

S50z + 4Hr +4e~ w» § 4+ 2H:20
H2S — S + 2H* + 2e- 1x2
S0z + 2HzS — 2Hz0 + 39

Pb + 8042~ — PbS04 + 2+
PhOz + 8042~ + 4H* 4+ 28~ — PS04+ 2H:0
Pb + PbO2 + 28042~ + 4H* — 2PbSOs + 2H0

Cr¥*+ 3e-— Cr ]x2
2CI w» Clz + 28~ 1x3
2Cr3 4+ 6CI- — 2Cr + 3Clz

Cu — Cu?* + 2e-
NO3z~+ 2H* + e-— NOz + Hz0 1x2
Cu + 2NO3z~ + 4H* — Cu2t + 2NOz + 2H0

collect like terms (H20 and H¥)

collect the Ht ions

check that the charges are balanced

check that the charges are balanced

collect the H* ions and the S atoms

collect the PbS04

check that the charges are balanced

check that the charges are balanced




Qt0.

AA.

AB.

2CI — Clz + 2e-

1x3

Crz072- + 14H+* + 6~ — 2Cr3* + 7H:0
Crz072- + 14H* + BCl-— 2Cr3*+ + 7H20 + 3Cl2

2= — 2 + 28~

1x5

MnQa + 8H* + Be~ — Mn?+ + 4H20 ] x 2
2MnQOa~ + 16H* + 101 ~» 2Mn2+ + 8H20 + 5l2

2Cr3+ 4 7H20 — Cr2072~ + 14H* + Be-
ClOz + 2H*+ e~ — ClO2 + H:z0O ]x6
2013 + Ha0 + BCIOa~ — Cra072- + 6CI0z + 2H*

BiOs~ + 6H* + 2e- - Bi®* + 3H:0
Mn2+ + 4H20 ~r MNQO4— + BH* + Se-
Mn2+ + Hz0 + BiOsz~ — MnQ4- + 2H* + Bi2+

ClOs + 2H*+ e~ — ClOz + Hz0 Jx2

2CI- — Cla + 2e~

20103~ + 4H* + 2CI- ~» 2Cl02 + 2H20 + Cl2

25:03% — 84062~ + 28~

1x5

MnO4- + 8H+ + 56~ — Mn2* + 4H0 1 x 2
IMNO4~ + 18H* + 10520:2— 2Mn2+ + 8Hz0 + 554062~

PHa + 2MH20 — HaPOgz~ + 4H* + 3~ [ x 2

2 + 2e~— 21~

1x3

2PHs + 4H20 + 3l2 «s 2H2POe" + 8H* + 61

NOz+ Hz0 — NOz~ + 2H* + e~ ]x2
NOz 4+ 2H* + 2e-— NO + H20
3NOz + H20 — 2NO3z~ + NO + 2H+

2l-— Iz + 2e~

1x5

2105 + 12H* + 10~ —» |2 + 6H:20
2103~ + 12H* + 101 = 5l2 + Iz + 6FH20
2103 + 12H* 4 101~ — Bl2 + 6H:C ]
[Qa- + BH*+ 51~ — 3z + 3H:0

Zn - Zn2t + 2e-
2H* + 2e-— Hz
Zn + 2H* — Zn?* + He

8% 5 S5+ 2¢
l2 + 28~ — 21
52- 42— 8+ 2I

Cu — Cu?* + 2e-
2Ag* + 2e~— 2Ag
Cu + 2Ag+ — Cu2* + 2Ag

Zn — Zn? + 2e-
2Ag* + 26— 2Ag
Zn+ 2AgT — Zn? + 2Ag

2CI- — Clz + 2e-
Fa + 2e-— 2F-
2CF « Fa2 — Cla + 2F~

Fe - Fe?* + 26
Brz + 2e-— 2Br
Fe + Brz — Fe2+ + 2Br

Mg — Mg?* + 2e-
2H* + 26— He
Mg + 2H* — Mg2* + Hz

2l-— |2 + 2e~
Fe3t + e~ — Fe?
2Fe? + 2I-— 2Fe?t + 2

oxidation Y2 equation
reduction % equation
overall equation

oxidation Y2 equation
reduction Y2 equation
overali equation

oxidation 2 equation
reduction ¥ equation
overall equation

oxidation %2 equation
reduction %2 equation
overall equation

oxidation % equation
reduction ¥ equation
overall equation

oxidation Y2 equation
reduction ¥ equation
overall equation

oxidation Y2 equation
reduction ¥ equation
overall equation

oxidation 2 equation
reduction %2 equation
overall equation

check that the charges are balanced

check that the charges are balanced

collect like terms {H20 and H+)

check that the charges are balanced

check that the charges are balanced

check that the charges are balanced

collect like terms {H20 and H*)

collect the le molecules
+ 2 to get the smallest coefficients
check that the charges are balanced

Zn: reducing agent (reductant)
H+: oxidizing agent (oxidant)
e reducing agent (reductant)
[2: oxidizing agent (oxidant)
Cu; reducing agent (reductant)

Ag;: oxidizing agent (oxidant)

Zn: reducing agent (reductant)
AgH: oxidizing agent (oxidant)

Cl: reducing agent (reductant)
Fa: oxidizing agent {oxidant)
Fe: reducing agent (reductant)
Bra: oxidizing agent (oxidant)
Mg: reducing agent (reductant)
e oxidizing agent (oxidant)

I~ reducing agent (reductant)
Fe3:  oxidising agent (oxidant)
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