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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:

Q1.

Q2.

Q3.

Q4.

Which of the following equations are oxidation—reduction reactions and which are
not? Explain your decisions.
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Zn(s) +2 MI’IOg(s) + HQO(l) — Zn(OH)z(s) + Mn203(s)

HC|(aq) + NaOH(aq) — NaCI(aq) + H20(|)

CHy(g) + 2 Ozg) — COz(g) + 2 H20)

Nais) + Fe203(s) — NazO(s) + Feg)

Ag g + | (aq) = Agls)

HNO%aq) + H3A803(aq) —>NO(g) + H3ASO4(aq) + H20(1)

2Cu (aq) T 4| (aq) — 2 CU|(S) + lz(s)

CaCOsg) + 2H' g — Ca*’ (s + COx) + H20

SO2() + 2H2S(q) — 2H20¢) + 3S¢)

H"(ag) + OH (aqy — H20q

Ca(OH)z(aq) + COg(g) — CaCO3(s) + H O([)

3802() + Cr207" (ag) *+ 2H"(aq) = 3804 (aq) *+ 2Cr**(ag) + H20q
BaO(s) + SOQ( ) — BaSOsﬁs)

SOz(g) + 2NO3 (ag) > SO4™ (ag) + 2NOz)

2NaHCO3(s) — NaQCC)s(s) + COz(g) + H20(|)

2Mggs) + SOz > 2MgO¢) + S

MNOy (ag) + 5F€ (ag) + 8H (@) — M (ag) + 5F&™ (o) + 4H,0

Which of these half-reactions represent oxidation and which reduction? Explain your
reasoning.
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Fe(s) — Fe (a0) +2 e

NI (a)+2e —>Nl (aq)

2 HQO(I) +2e— Hz(g) +2 OH (aq)

Cu 3) — CU2 (a9) +2e

Pb** @aq) 2e — Pb (s)

C|;3(§) +2e —2CI (aq)

Cr (aq) T 3e — Cr(s)

Cr,0;~ (aq) T 14 H* (ag) T 6e — 2 Cr (aq) T 7 HzO(l)

How many electrons are in the following %2 equations
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Al — AP+ 7 e-

Mn04 +8H +?2e- — Mn (aq) T 4 H20(|)
H.0, —2H" +0,+?e-
H,O,+?e- — 2 0OH

Sg+?e- —8S%

NO; +2H"+?e- — NOy + H,0

Identify the reducing agent (reductant) in the following reactions.
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2 Cl’3+ + H,0 + 6 ClO;” — Cr,0/% + 6 ClO,+ 2 H"

Cr,0%” + HCHO — HCOOH + cr

7CN +20H +2 Cu(NH3)4 — 2 Cu(CN)32_ + 8 NH; + CNO™ + H,0
2Li+2HO—2LIOH+ H;

Clo+ 2Kl — 2KCl+1;

SO, + 2H,S — 2H,0 + 3S



Q5.

Q6.

Identify the oxidising agent (oxidant) in the following reactions.
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Write the full oxidation-reduction equation from the following two half-reactions:

Ni + Pb(NOs); — Ni(NO3)z(aq) + Pb(s)
2H,0O — 2H,+ O,

Cr,03 + Al — Cr + Al,O3

FeO + H, — Fe + H,0

MnO,~ + 5Fe?* + 8H" — Mn?* + 5Fe®* + 4H,0

2Cu* + 417 S 2Cul+ 1,

number of e's lost = number of e's gained

Since charge is conserved, one or both ¥z equations may need to be multiplied by an

integer so that number of e s lost = number of s gained.

Like terms such as H" ions and H.O molecules may need to be collected if they appear

on both sides of the equation

CrO - +14H " +6e —2Cr" +7 Hy,0
HCo04 — 2 COs + 2 H"+2e”

Cd—Cd* +2¢”
4H" +NOs +3e” — NO +2 H,0

21 >l +2e
210 +12H'+10e” — L, + 6 H.0

Fe** —Fe® +e”
MnO, +8H" +5¢e  — Mn?" + 4 H,0

C,HsO + H O — C,H,O, + 4 H" +4 ¢
CrO 2 +14H +6e —2Crt+7H,0

Li+H,O - Li"+e”
2H,O+2e — 20H + H>

H,O, +2H " +2e = 2 H,0
HoO, > O +2H " +2¢”

NO; +4 H'+3 e — NO+ 2 H,0
AsO3> + Hp0 — AsO, +2 H +2 e”

2MnOs+ 2 H'+2e — Mn,Os + H,O
Zn—>Zn*+2¢e

C\ )
]



Q7.

r\

Balance the following equations
Al +Cu* — Cu + AP*
MnO,4” + NO;  — NO3~ + Mn**
Ag + NO3™ — Ag' + NO
Zn + NOs™ — Zn®* + NH,"
Cr207%” + C,H40 — CoH40, + Cr*
H2C204 + MnO4~ — CO, + Mn**
AU + 1" > Au + 1

NO, + Ho — 2NH3 + 4H,0

Ir & m m m O O W »

Cr,072 + NOy™ — Cr¥* + NO3~

|3— + 82032_ — |+ 84062_

—

CH3CH>0OH + Cr,07%~ — CH3CO,H + Cr3*
S0, + Cr0,% — SO~ + Crt

[

MnO, ™+ H,0, — Mn?* +O;
I"+0OCIT - I, +CI’

P +Cu® — Cu + H.PO,
SO, + 2H,S — 2H,0 + 3S

Pb + PbO, + SO4*” — PbSO,
Cr** + CI” — Cr + Clyg

Cu + NO; — Cu* + NO,
Cr,0; +ClI" = Cr* + Cl
MnO4 + 1" = I, + Mn®*

Cr** + ClOs” — Cr,07% + CIO;
Mn® + BiOs~ — MnO4 + Bi®*
ClOs"+CIT —Cl, + CIO,
MnO,” + S;05° — $40¢° + Mn*

PHz + I, — HsPO, + I7

NO; — NO; + NO

N X X 2 < ¢ 4 » 3 0T O z 2 K

I+ 103 — |,



Answers:

Q1.

Q2.

Q3.
Q4.
Q5.
Q6.

Q7.
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Oxidation: electrons on the right hand side

>
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Yes, Zn and Mn change oxidation state
Yes, C and O change oxidation state
No, no change in oxidation state

Yes, Cu®* and I” change oxidation state
Yes, S and S change oxidation state
No, no change in oxidation state

No, no change in oxidation state

Yes, Mg and S change oxidation state

poreImow

Oxidation, increase in oxidation state

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

3e” B. 5e” C. 2e

o o IMow

cr¥r  B. HCHO C. CN~

Pb**  B. HH0) C. Cqop D
Cr07% + 8H" + 3H,C204 - 2Cr3* + 7H,0 + 6CO;
3Cd + 8H" + 2NO3™ — 3Cd** + 2NO + 4H.0

6H" + 51"+ 105~ —, 312+ 3H,0

MnO4 +8H +Fe —Mn**+4H o+5Fe3“
201,072 + 16H* + 3C;Hs0 — 4Cr"
2Li + 2H,0 — 2LiOH + H;

2H200 — 2 HzO + 02

2NOs + 2H" + 3As03 — 2NO+ H20 + 3AsO4
Zn + 2MnO2 + 2H" — Mn,Os + H20 + zn*

Al— AP +3e” 1x2
Cu® +2e” —Cu ]x3
2Al + 3Cu?* — 2AI°* + 3Cu

MnO4 + 8H" + 5™ — Mn®* +4H0 1x2
NO2~ + H20 — NOs~ +2H" +2¢” x5
2MnO4~ + 6H" + 5NO2” — 2Mn?* + 5NO3s™ + 3H,0

Ag — Ag’ +e
NOs +4H" +3e—>NO+2H20
3Ag + NO;™ + 4H" — 3Ag" + NO + 2H,0

1x3

Zn—+Zn2++2e 1x2
NOs + 6H* + 46— NH4* +3H,0
2Zn + NO3™ + 6H" — 2Zn?" + NH4" +3H,0

Cr207%" + 14H" + 6e™ — 2Cr*" + 7TH.0
C2H4O + Hzo — CzH402 + 2H + Zej X 3
CI‘207 + 8H + 3C2H40 — ZCI‘ 3CoH402 + 4H,0

21 > 1 +2¢” 1x3
Au®* +3e — Au 1x2
2AU" + 617 — 2Au+ 3l2

MnO; + 8H" + 5™ — an* + 4H,0 1x 2
HoC204 — 2C02 +2H" +2¢” 1x5
2MnO4~ + 6H* + 5H,C204 — 2Mn?* + 8H,0 + 10CO;

Cra07" + 14H" + 6e™ — 2Cr*" + 7Hz0

NOz + Ho0 — NO3~ +2H +2e  ]x3
Cr207%" + 8H" + 3NO2” — 2Cr®* + 4H,0 + 3NO3s™
s + 28 — 3
23203 — S40s +2e
Is~ +2$203 -3+ 3406
Cr2077" + 14H" + 6e” — 2Cr° +7HO 1x2

CHsC gOH + HgO — CH3COoH + 4H" +4e™ ] x 3
2Cr07

MnO4™ + 8H" + 5™ — Mn?* + 4H,0 ] x 2
H202—>02+2H +2e” 1x
2MnO4~ + 6H" + 5H,02 — 2Mn?* + 8H20 +50,

+ 3C2H402 + 11H20

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
No, no change i in oxidation state

Yes, Mn and Fe?* change oxidation state

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”
Li E. I"(Kl) F. S(H2S)
FeO E. MnQs F. cu**

-

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")
check that the charges are balanced
collect like terms (H20 and H")
collect like terms (H20 and H")

check that the charges are balanced

+ 16H" + 3CHsCH20H — 4Cr® + 3CHsCO2H + 11H,0

collect the H" ions



20 =51+ 2¢”
OCI" + 2H* + 2™ — CI” + H,0

OCI +2H " +2IT - CIT + H0 + I, check that the charges are balanced
Cu®*+2¢" > Cu 1x5

P +4H0 — HoPQs +BH +5¢”  [x2

2P + 8H20 + 5Cu*" — 2H,PO4” + 12H" + 5Cu check that the charges are balanced
SO, +4H" +4e” — S + 2H,0

HoS — S+ 2H" + 2¢” 1x2

SO, + 2H2S — 2H,0 + 38 collect the H* ions and the S atoms

Pb + SO42” — PbSO, + 2e™*
PbO, + 8042 + 4H +2e” — PbSO4 + 2H,0

Pb + PbO2 + 2804% + 4H" — 2PbSO4 + 2H,0 collect the PbSO4

Cr**+3e” —Cr 1x2

2CIT > Cly + 2e” 1x3

2Cr* + 6CI” — 2Cr + 3Ch check that the charges are balanced

Cu— Cu** +2¢”
NOs + 2H" + e"— NO, + Hx0 1x2
Cu + 2NOs™ + 4H" — Cu®* + 2NO; + 2H,0 check that the charges are balanced

2CI" > Clp + 2¢” 1x3
Cr2072"+ 14H" + 6™ — 2Cr*" + 7H,0
Cr207%" + 14H* + 6CI — 2Cr*" + 7H,0 + 3Cl; check that the charges are balanced

21 S 1y +2e” 1x5
MnO4 + 8H" + 5™ — Mn®" + 4H,0 ] x 2
2MnOg4” + 16H" + 101" — 2Mn?* + 8H,0 + 51, check that the charges are balanced

2Cr% + TH,0 — Cr;07% + 14H" + 6e”
ClOg_ +2H + e — ClO2 + Ho0 ]x86
2Cr*" + Ho0 + 6CI0s” — Cr07% + 6CI0, + 2H* collect like terms (H20 and H")

BiOs™ + 6H' + 5™ — Bi* + 3H,0
Mn?* + 4H,0 — MnO,~ + 8H' + 5~

Mn®* + Ho0 + BiOs™ — MnO4™ + 2H" + Bi® check that the charges are balanced
ClOs™ +2H"+ e™ — ClOy + H0 1x2

2CI - Ch + 2~

2CI05™ + 4H" + 2CI” — 2CI0, + 2H,0 + Cly check that the charges are balanced
25,05 — S406° + 2¢” 1x5

MnO4 + 8H" + 5e” — Mn** + 4H,0 ] x 2
2MnO4 + 16H" + 108,052 — 2Mn?* + 8H,0 + 584062

PHs + 2H,0 — HsPOy™ + 4H" + 3e™ 1x 2
lo+2e” — 2I” 1x3
2PHs + 4H,0 + 3l — 2HsPO,™ + 8H™ +81° check that the charges are balanced

NO, + H20—>N03'+2H++e- 1x2
NO2+ 2H" + 2™ — NO + H,0

3NO; + HoO — 2NO3™ + NO + 2H* collect like terms (H20 and H)

21 > o+ 2e 1x5

2105 + 12H* + 10e™ — I, + 6H0

2103™ + 12H" + 10" — 5ly + 12+ 6H20 collect the I, molecules

2103 + 12H"+ 101" - 612 + 6H0 ] + 2 to get the smallest coefficients

Q3™ + 6H" + 5" — 3, + 3H0 check that the charges are balanced
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