SENIOR CHEMISTRY ELECTIVE

"OXIDATION-REDUCTION"

Introductory Problems — Set Number 1

Identify each of the following as either oxidation or reduction :

"(a) Na(s) --> Na* + e (e) H=(g) + 2e --> 2H-

= (g)
(b) F(g) =@ s B (f) Cu="(ag) + Ze -->» Cu?s)
(c) Mg=*(aq) + 2e --> Mgl(s) (g) Fe(s) -—-> Fe=%*(ag) + 2e
(d) 2Cl—(agq) --> Cl=(ag) + 2e (h) Fe=*(aq) —-—-> Fe“*(ag) + e

The equations listed in question 1. can be described as being of what
type?

Why must oxidation and reduction occur together (as paired processes)?

In each of the following oxidation-reduction equations, state :

(i) what is being oxidised

(1i) what is being reduced
(iii) the oxidising agent (oxidant)
(iv) the reducing agent (reductant)
(a) C(s) + O0O=z(g) --> COzx(g)
(b) 2Na(s) + Clz=(g) --> 2NaCl(s)
(c) Pb(s) + Cu=*(ag) --> Pb=*(aq) + Cul(s)
(d) Fe{s) + 2Ag*(ag) --> Fe=*(ag) + 2Ag(s)
(e) 2Fe=*(ag) + I=(aq) --> 2Fe=*(ag) + 2I-(aq)
(f) Ce=*(ag) + FeS*(aq) --> Ce®*(ag) + Fe="(aq)
(g) F=(g) + 2I-(ag) --> 2F~(ag) + I={(aqg)
() Eis) <« #@ARF(ag) =2 We=R(ac) 20 hele)))

5. For each of the following reactions, write the two ionic

half-equations involved in the process, the overall equation, and the
oxidising and reducing agents : :

(a) Zinc reacting with hydrogen ions to produce zinc(II) ions and
hydrogen gas. :

(b) The sulfide’'ion reacting with iodine (Iz) to produce sul fur and
iodide ions. ;

.(c) Silver ions reacting with copper metal to produce silver metal

and copper(lIl) ions. 3
{d) The silver ion oxidising zinc metal.

(e) Fluorine gas reacting with chloride ions to produce chlorine gas
and fluoride ions. :

(f) Iron metal reacting with bromine to produce iron(II) bromide
(containing iron(II) ions and bromide ions)
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SENIOR CHEMISTRY ELECTIVE

YOXIDATION-REDUCTION"

Problems in Balancing Redox Egquations — Set Number 2

SET (A)

i. Balance each of the following ionic half-equations :

(a) I0x~(aq) --—-> 1I-(aqQ) ' (f) C=0a="(aq) --> CO=(g)

{b) NO=—(aq) --> NO=(g) {g) CHaf(g) --> CD=(g)

{(c) I=(aq) ——> I0s"(aq) (th) F—(aq) --—-> F=(g)

{(d) Cl=(g) —> Cl—(aq) (i) S8(s) --> 80z(qg)

(e) H=5(g) -—--> S(g) ) (j) H=0=(1) -——> H=0(1)
SET (B)

1. Balance the following PAIRS of ionic equations, then write the OVERAL
NET IONIC EQUATION.

(a) Mn="(aq) -—-—> MnO.(aq) (d) F=(g) --> F—(aq ~
Fe=*(aq) —-> Fe=*(aq) Br—(aq) —> Br={(aq)

(b) NOs—¢aq) --> NO=(g) {e) Cr=0-2"(aq) -——-> Cr3*(aq)
Cul(s) --> Cu=*(aq) C=H=0H(1) ——> CO0O=(g)

(c) Pb=*(aq) --> Pbis) (f) S0=(g) -—--> 60.="(aq)
S0=(g) ——> 802 (aq) I0=—(aq) ——> I=(aqg)

T
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Answers to Problems in Balancing Redox Equations - Set 2

SET (A)
1. (a) 10, (aq) + EME) @ = T 3H,0(1)

(b) NO,™(aq) + 2H'(aq) + e --> ﬁ02<g) + H,0(1)

(c) Iy(aq) + 6H,0(1) --> 210, (aq) : 120%(aq) + 10e
(@) Cly(g) + . —> 261 (aq)

(e) Hy,S(g) --> S(s) + 2H'(ag) + 2e

(£) C2042-(aq) ;->' 2€0,(g) + 2e

() CH,(g) + 2H,0(1) --> CO4(g) +, 8H'(aq) + 8e
(h) 2F(aq) —> Fy(g) + 2e

@I e o) E S0l ()R i) e

(i) H0,(1) + 2H'(aq) + 2e --> H0(1) + H,0(1)

SET (B) :
2+ ; - +
(a) Mn"(aq) + 4H20(1) —-—> MnO4 (aq) + 8H (aq) + 5e

@ EC i (ag) Bl s 2 A

Mot + AE,0 + SRt Mn0,” + &H' 2

2 + 5SFe

]

() ( NO,~ + PHTRE e NO,(g) + H,0 ) X2

Cu -—> Cu2+ + 2e

M0y" + 4HT 4 Cu --> 2NO, + 28,0 + CuZt



2+

(B2 SR T
SO S 1 ¥ RS S 2 e s
2 2 4
Pb2t 4+ SO, + 2H0 —=> Pb + SO.2° + 4nt
2 2 4
(@
2B = Br2 + 2e
F2 + 2Br -—-> 2F + §r2
2- +. - 3+
(&) ( Crp0, " + 148" + .62 —> 2> 4+ 7O ) ¥ 2
+
CJHsOH + 3,0 —> 200, + 126" + 1ze
2- + 3+
00,7 + 16H' + CHOH --> 200, + 4Cr>" + 110
(£) (S0, + 20,0 —> 50,2 + 4H' + 2¢ ) ¥ 5
- +
20,7 + 120 + 106 —> I, + 6H0
SSONSEAE HH e, SO TRt DBV B2 R T
2 2 3 4 2



REDOX EQUATIONS

Determine the unit oxidation numbers (oxidation states) of the elements mentioned in the
following: .

Nin NO;, NH,, NH;, NO, N0, NO,, N,0,, N0y NO;, NO;, N,.
S LS S0, BLE0L, S5, FES, BLE0), Se, Sk SE5T &S

Gin' co,; Cacz,_ CHOWHEHO N I OH, M CHEI P ES M E M E O H(‘.g})g@
CHnEHE O N CON DI amend M CSH A ONE R CEICCE N CHH N G

Fe in Metallic iron, ferrous oxide, ferric oxide, Fe,0,, Fe,(S0,);.

Mn in KMno,, MnO;, MnO,, MnSO,, Mn(OH),, K,MnO,, Mn**

Boron in B,0;", H,BO,, B,H,.

i gL, @ik, @l F4eny, (Ehle), BEElE), CoR, Ciles,

OFin O OWNH O, oW N_azoz.

Crin Cr,0,7, CrO; ,Cr,0,, Chromite anions

State whether the following reactions involve redox or not and, if so, which substance is oxidized
and which reduced.

(a) Zn + Fe** - Zn** + Fe

(b) 2Na + 2H,0 - 2Na' + 20H™ + H,

(©) NH,C1 (Solid) = NH, (Gas) + HCl (Gas)

(d) NH4NOB (Solid) = N0 (Gas) + 2H,0 (Gas)
Now have another look at it!!

(e) CuOSENH N CUNNITC)

® 2 MO E b HIO SN G >E Mi i RS @ - S C)

(8 2 H OO GRS O:

- (h) OICLT & ZRF % €7 = BLO & @

) 2OHMEERCIE S G @

@) BET s AEE o GEeh ¢ 2



(k) 2KmnoO, + 5H,C,0, + 3H,S0, - K,SO, + 2MnSO, + 10CO, + 8 H,0

o) Na,CO, + 2H' - 2Na' + HO + CO,

(m) HC,0; + CH" -» H,0 + C,0;

() NI Gl S ZTa R I 7T GITNE R I
(0) (INHY PRGOS G O LN AR A @)

() C @RS IS O M ER NS IND C il S oS G O LR I C),
@ 2HISH NSO M2 ORESS |-

Give ionic half equations (partial equations) for:
(a) the oxidation of ferrous ions to ferric ions,
b) the reduction of nitric acid to nitric oxide,

(©) the oxidation of hydrogen peroxide to oxygen,

(d) the reduction of hydrogen peroxide to water,

(e) the oxidation of oxalic acid H,C,0, to carbon dioxide,

® the reduction of potassium permanganate to manganous sulphate,

(2) the reduction of potassium permanganate to manganese dioxide.
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