Chemistry 12 Name:
Electrochemistry II Date: N Ot N

Block:
1. Half-Reactions
2. Balancing Redox Reactions
Half-Reactions
O0xideky on
Consider the following reaction: ™ T
Cedox
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eackion
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e Notice that 2 Cu+ ions are reduced for every 1 Zn atom oxidized.
e [tispossible to separate out the reduction and oxidation portions of a redox reaction.

o Half-reactions: an equation representing either an oxidation or a reduction including the
number of electrons lost or gained.
u\Q

Oxidation: Zn = Zn 2+ + 2 e &— reachoN

Reduction: Cu* + e- 2 Cu
ox: datin

Consider the following reaction: Y ‘

5 -1 *l/-z th -1 V-4
[03- + HSO3- > S04 2 + I

rrdudion
Oxidation: Reduction:

HS303 — S0y « 7¢ 10 +5e = T
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Balancing Half-Reactions Steps:

Mo 1 Bolona Fhe mojur o
O 2 Bolona e biyjen otws Yy adding B0
R 3 Baloaee P hydegen atwens by adding H*
e 2 Rolanu the Chorge by adding €~

5. Onack by coleulaing X *

e Most reactions occur in acidic conditions. However, if it is stated that the reaction takes place in
basic.conditions...

® nddd OH T A both sides I nevtmalize H*



Practice: Fmddo\' 4”] - e Qs
. . .. Sy . eactant
Balance the following half-reactions. Also state whether this is an oxidation or a reduction:
—— —————

1. ’Q H'(' + QCIOA,-%CIZ + 8HZO

V(Balance major atoms. V{Balance O’s. \/Balance H’s. (0 Balance charge. (check!)

Ox dation

NI N
“IH)\ Balance major atoms. Balance O’s. /é Balance H’s. Balance charge. (check!)

3. 0 H¥ + NOyr>NHy 4 3H,0

\)Z( Balance major atoms. \;( Balance O’s. \)Z(Balance H’s. 7 Balance charge. (check!)

4, N OH-*' b 20+ 52032-925042- + |o

(basic)
A0 OH -
O Balance major atoms. O BalanceO'’s. O Balance H’s. O Balance charge. (check!)

0 0H™ « 5,05 — 2804 « GH.Q *de”
0xi dation
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‘ Balancing Redox Reactions:

Rules: /S“'G?S
1. Separate e redox rxn iots hal&® rxns

2 Bamra eacn haif eaction (M OH er)
B.V\\J\\iflj eadn hal 0xn o belanee P Fronses oPe”
4.0dd Wl cxns hugethe, Cancalling where  appprate

5. 10 Dasic, add OR- v both sides

Practice:
103‘ + HSO3' 9 504 2- + Iz

e Separate into two half reactions. (Look for common atoms to help you.)

10,/ -1, HS0, ~ So,°

e Balance each halffeaction. (There must be an electron gain in one side and loss on the other!)
te 10y
+ 1 — * O
| X H 0 ] 2 4

Add the balanced half-reactions together, cancelling where appropriate.

10, + HH3; —— 1, « H;0 + 530"+ 3H"




H3As0s4 +Zn > AsH; + Zn 2+

+ § HY + HAsDy — As Hy = T

\ FH' « HyAsOy + H2n — AsH, * Lleoﬂ-qz,ﬁV

FeHPOs3 + Cr2072 9(: HPOF
(ader basic conditi 5

/g/ \LH'\ + CVzOvZ- _AZC‘_B‘\’ 4%2}
@L% + 2Fel\¥04 —QHSPDL\QW_;\L _%@

MY+ O 027+ ZFeRPog — 2¢c* ‘*% + ZHzPOy +2F
$40 om” + |{OH ~
M WO
1
quZQ*Crzbv « 2RelPo, — 2Ce7" + 2 Po, « AFe®" +IloK /




A disproportionation reaction is a redox reaction in which the same species is both reduced and
oxidized. Since there is only one reactant, the reactant must be involved in both the reduction reaction and
the oxidation reaction.

M «AC10, — AU M*/%/
5,/*% ¢ QO > CU +yz/o

(% Clo, — RQ[D3- + C|-

X5 </%H20 *51;.4 T;(HP:IL\ +}?H* +2§(>
= <J%€<+ % +=P, —»HPHQ
L]8H26+ BPy — | 2UP0y" +UHt + ZQFH3

_
- 4

\lZHzD * ZPH — 3HPDHZ‘ + Q;H* + 6PH57
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EXERCISE:

19. Balance the following half-reactions.

a) Ce*=—==Ce¢? h) NaHs === N, (basic solution)

b) L=l i) HO, =*=0, (basic solution)

) Mn>* == MnO, (acidic solution) ) HXeO, == HXeog' (basic solution)

d) O ===H,y0, (acidic solution) k) HCoH30, == CyHsOH (acidic solution)
e) S,05 ===HS0 (acidic solution) ) Cr{OH); ==CrO>" (basic solution)

f) HzAsO4 === HAsO, (acidic solution) m) CHzCHO ===CH5CH> (acidic solution)

g) HsSeOj; === Se (acidic solution)

EXERCISE:

24. Balance the following redox equations.
a) U™ +MnO; —>Mn® +UOZ" (acidic) m) Mn® +HBIO, —>Bi> + MnO] (acidic)
b) Zn +As,03 —> AsHy+2Zn°* (acidic) ~ n) Hy0,+Cr(OH); —>CrO?" (basic)
) Fe*" +0r,05 —>Cr* +Fe® (acidic) ©) Sb,Sy+NO; —>NO,+S02 +5b,0; (acidic)

d) Cl,+S0,—>Cl"+807" (acidic) p) AsyS3+NO; —>NO+S02 +H,eAsO, (acidic)

e) Cu+NO;—> cu®* +NO (acidic) q) FeS+NO, —>NO+ SOf_ +Fe3 (acidic)

f) ¥ +CI0; —>CI +8 (basic) 1) FeHPO, +Cr,07 —>Cr* + HyPO, + Fe™" (acidic)
g) OCI —>CI"+CIO] (basic) s) SNnS,05+MnO; —>Mn”* +S02" +8n™* (acidic)
h) CN +I0; —>I +CNO™ (basic) t) CuS+ HNO5 — Cu(NOg), + NO, + SO,

) Sn% +Hy0s —> Sn** (basic) u) Cag(POg)s+SiOs+C —> P4+ CaSiOg+CO

) Br,—>Br +BrO; (basic) V) KMnO, +H,S + H,S0, —» K,S0, + MnSO, +S

K) HSOj +10,—>1,+S0> (acidic) W) GUF,+NHg —> CugN+NH,F +N,

l) HNOz —> HNO3 +NO




