H Cell Diagram of lUPAC \I

A. Typesof Half-cells

p. 193

#+ Metal-metal ion half cell

eg.1 Zné€lectrode &
Zn*f(ag) +2¢ S Zn(9) i’
;'_)

Half cell diagram: 200, (ag)
Zn*(ag) |Zn(s) (IUPAC)
e.g.2 Cuédectrode ‘ oy
Cu’(ag) +26 S Cu(9 i r
Half cell diagram: CuSO, ag)

Cu?*(aq) | Cu(s) (IUPAC)

Redny Fanilihrinim (Part 2 2) Pane 1



& Non-metal — non metal ion half cell I

(b)

e.g.1 Hydrogen electrode
2H'(ag) +2¢ S Hi(9)

Half cell diagram:
2H"(aq) [H2(g) |Pi(S) (IUPAC)
OR

H"(aq) [H2(g) |PK(S)

e.g. 2 lodine€ectrode
I,(aq) +2¢ S 21°(aq)

B o0 o I(ag)

Half cell diagram:

o), 21'(aq) |PK(9 (IUPAC)
OR

I(ag), 1(aq) |P(s)

# lon-lon half cell

eg. Fe* - Fe™ dectrode
Fe''(ag) +€ S Fe*'(an)

_F__ei*(aq) and Fe*(aq)

Pt

Half cell diagram:
Fe* (ad), Fe (ag) |P(s) (IUPAC)
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p.195

+ Metal-metal salt half cell
e.g.1 Ag-AgCl eectrode "

-+ Saturated
AgCliag)

Ag : ﬁ‘:
L ﬁ’jl_ AgCl(s)
AgCl(s)+e S Ag(s) + Cl(ag)

Half cell diagram:

AgCI(s), [Ag(s) + Cl(ag)] |Pt(s) (IUPAC)
OR

Cl(ag) |AgCI(9) |Ag(s)
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e.d. 2 Pb-PbCl,(aq) electrode

(b)

J —— Saturated
, PbSO,(aq)
L___:' PbSO,(s)

PbSOLS) +26 S Ph(s) + SO, (aq)

Half cell diagram:
PbSO4(s), [Pb(s) + SO.Z(aq)] |Pt(s) (IUPAC)
OR
SO.” (ag) |PbSO4(9) | Pb(s)

e.g. 3 Calomel electrode
Hg,Cly(s) +2¢ S 2Hg(l) + 2ClI(aq)

Half cell diagram:
Hg,Cla(s), [2Hg(l) + 2CI (ag)] | Pt(s) (IUPAC)
OR

Cl (ag) |HgClx9) |Hg)
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B. Cdl diagrams

£ lon-ion system
e.g.

1 M FeSO,(aq) and
1 M Fe,(S0.):(aq)
(at 25°C)

Pt

Iron (ill) — iron (lI) electrode

Anode Hy(g) S

Voltmeter

Salt bridge

| —<— H,gas
at1atm

Hydrogen electrode

2H"(ag) + 2e

Cathode: Fe¥(ag)+e S Fef'(aq)

T 1 MHCl(ag)

p. 197

Overal: Hy(g) + 2Fe*(ag) 5 2H"(ag) + 2Fe* (ag)

Cell diagram

Pt(s) [ Hx(g, 1am) | 2H"(ag, 1M) l:

OR

Pt(s) | Hx(g, 1am) |H"(ag, 1M) E i
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Fe*(ag, 1M), Fe**(aq, 1M)

Fe’*(ag, IM), Fe**(ag, 1M)

Pt(s) (urac

PI(s)
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p.198

£ Other system
e.g.

Valtmeter

— =—— H, gas
- at 1 atm

1 M MnO, (aq) Salt bridge

+1MH(aq) 1 M HCHaa)

+ 1 M Mn™(ag)

{at 298 K)

Mangenesa(Vil) - Hydrogen electrode
manganasa(ll) electrode
. + -

Anode: H(Q) S 2H"(ag) + 2¢€

Cathode: MnO, (aqg) + 8H'(aq) + 56 S Mn*(ag) + 4H,0(1)
Overall: 5H,(g) + 2MnOy4 (ag) + 6H*(ag) S 2Mn**(aq) + 8H,O(I)

P
| 1 [MnOg(ac) + 8H'(aa)),  [Mn*"(ac) + 4H:0()] |Pt(s) IUPAC

Pt(s) Hy(g, 1 atm) 2H*(ag, 1M)
OR
i
Pi(s) | Ha(g, 1am) H*(ag, IM) | | H'(ag, IM), MnO; (ag, 1M), Mn*(ag, 1M) | Pt(s)

Redny Fanilihrinim (Part 2 2) Pane A



Predicting Cell em.f

)) ] Voltmeter ) (

€ T
Zn fﬁf_ﬁhl

anode

=)

Cu
cathode

Salt bridge

-—Cr K=

1 MZnS0,(aq) 1 M CuS0O,(aq)

Calculate the standard em.f. of the call

0 — O 0
E cell — E cathode — E anode

Cu“(ag) + 26 == Cu(s) E°= +0.34V (cathode)
) Zn*(ag) +2€ ==Zn(s) E°=-0.76V (anode)

0 —_
E el =
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Think about it

Ag'(ag) + e ==Ag(S) ........ (1) E%e=+0.8V
2x(1) 2Ag*(ag) + 26 == 2AQ(S) ...(2) E°e

Calculate the em.f. of the cell
Ag'(ag) + € ==Ag(s) E°=+0.8V (cathode)
-)  Cu**(ag) + 26 == Cu(s) E°= +0.34V (anode)

0 —_
Ecal =

Draw the cell diagram of the above cell.
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Predict the feasibility of redox Rx

Consider the following Rx

A+B==C+D
If E°>0
E°=0
E°<0
Question

Will areaction take place if abar of Ag(s) is placed into
1M of Fe,SO4(an)
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2 3

I cathode I « Fe**(aq) + 20H (aq) .
I O,(g) + 2H,0(l) + 4¢€ | . > Fe(OH)4(s) .
I = 40H" (aq) I . .
————————— ........................
S N Air ’.. o,
Water = » ', / Rust
PFe(OH),  mmmmp F,05()
@ .
/ .
: Ilron
.-' L
/ L
1 / ,: - 4
I Anode I3 2Fe(OH),(9) + %0(g) + (x-2)H,0()
" Fe(s) & Fe**(aq) + 2 I 2 Fe,0; - 3xH,0(9) .
T :
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