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Experiment Ten:
Electrochemistry
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**Oxidation: loss of e’s > i sl 5 jlud ;: faus] Electrons ( &'s ):
**Reduction: Gain of e’s 2 «lig asl) qluas) @ J) 54 ‘ i S ' \

**Oxidizing Agent: substance that is “Reduced”.
JIFA) Al Giaa oA lall) gl Balal) ga 1S sal) Jalad)

**Reducing Agent: substance that is “Oxidized”.
sl Al Gaax o M) bl g Balal) g 1 Al Jalad)
**A galvanic cell exists when the oxidation and reduction steps in the
reaction takes place, so that electrons transfer from the reducing
agent to the oxidizing agent.
Jale (e g sy SRS Euay ¢ Jolnl) (B J) A1 5 BamsY) &igas dis (€5 Ayilila 4041
DALY AAN -y g B gea |, 2 gal) Jalad) ) J) AN

Key Voltmeter

= @ f'
o e A e- Cathode (Cu)
| |
.1 < Salt bridge ' +//
<)
[~ ~ 1~ ~
Migration of ions|
: | /from salt bridgi' il
Beaker (1) W / : Beaker (2)
fi> e
A A s
02M | ESH Zn® 20701 M
Zn —> Zn?** + 2e Cu?* + 2e—> Cu

(Oxidation) (Reduction)



The redox of substances and transfer of e's can be represented by

Galvanic cell.
**The component of Galvanic Cell:

1) Substances to be Oxidized & Reduced:
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-The Reduction occurs for the half cell that has higher “POSITIVE”
value of °, then Oxidation will be for the other half cell.

Half Cell RXN E%¢V)
Cut* oy + 2" —= Cu @y 10.34
Zn*t @) T 2€ === Zn ¢y -0.76
5° cu™/Cu > ¥° Zn**/Zzn
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- According to the values of }° for.every half-cell, one can detect the

strength of Reduction.
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1 2+ - —— 1
Cu gy T2 —— Cu

Zn (s) ~— Zn (aq) +2€

Reducing Half
(Cathode)

+0.34

+).76 oOxidation Half
(Anode)

Cu* @ T Zn == Cu ¢y + 2112+(an +1.10

>°: Voltage of the half-cell of the standard conditions:

( 1atm,25°C,1M )

- The Oxidizing Agent is Cu™ & The Reducing Agent is Zn)




E° (V) This half-cell is used to measure
the voltage of the other half cell of
2H*+ 2e- —= Haz g ZERO | ions, which are ordered in a Table.

Half Cell RXN
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- According to the previous galvanic cell, the order of decrease of
ability to be Reduced: Cu™ > H* > zZn*?

2) Electrodes: 4l <l ady)
*Cathode: electrode of which Reduction occurs (+ve electrode)
*Anode: electrode of which Oxidation occurs ( -ve electrode)

3) Salt Bridge: U-tube that is filled with standard. electrolyte soln. such
as KClI OR KNOs .
And the purpose of Salt Bridge.is: Compensation the transfer of
ions.

4) Voltmeter: _isailsdl)
The Oxidation-Reduction Rxns cause the transfer of e’s which can be
detected by Voltmeter.

Y°cell >0 : Rxn is spontaneous in the written direction.
Y°cell <0: Rxnis NOT spontaneous in the written direction.

Flow of e’s : <l g i<l S| 48

Beaker (1) = Beaker (2)

Anode - Cathode

Reducing Agent - Oxidizing Agent

electrode that is “Oxidized” - electrode that is “Reduced”



**The Galvanic Cell can be represented by line cell:

salt bridge

anode cathode
e R

& N ~ N
Zn (s) | Zn2+(o2m)|| Cu?*(o.1m)| Cu (s)

T 1 I I

anode anode cathode cathode
electrode electrolyte electrolyte electrode

Cell reactions separated by || that represents the salt
bridge with ANODE on left, CATHODE on right.

Electrodes appear at the outsides
Reaction electrolytes in inner section

Phases (phys. States) separated with |
Concentrations shown in ()
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** 5 cell at conditions rather than the standard conditions can be

calculated by Nernst Equation : agliia) g LS CBNER) L o g S,

o RT n: moles of e’s
Ece” — Lcell — nF In Q F: Faraday’s Costant = 96500 C/mol e’s
R =8.314 J/mol.k
00592V SR
Lol . log Q € at Temperature =

n



Q: The product of the molar concentration
of reactions, if there was a gas so we use
the partial pressure of that gas.
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Ex: Hy (0.25 atm) | H* (0.02 M) | | Cu*? (0.05 M) | Cu Find Ycell:

SOL: >°Cu*®/Cu=0.34,5°H"/H,=0, SO: Y°cell = 0+0.34 = 0.34
Cu®*@q+ 26 = Cus)  Hz)— 2H%@q) + 2€

Cu?*(aq) + H2(g) = Cu(s)+ 2H(aq)
U U U U

Jadly A2 Jadly A2 Jadly Ay a8 Jadly Aaaia
2
0.0592 [B*] 0.0592 [0.02]2
E..n =E.; — log ———=0.34 - log ————=10.384V
cell cell n b Py, [Cu+2] 2 5 0.25 [0.05]
:z\a.g.n <Uaadla

**Concentration Cell: The two half cells contain the same soln. but with different
concentration. J:8/_al ddlida Jullaall o<l g 3atall (udi Jasgall g druaall ¢ o< Auilita 4t R

and 3°=ZERO, AtT=25C": ...Axdiall G
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Consider a galvanic cell based on the reaction

3+
Al* oq

The half-reactions are -

/ .o
A" + 3e — Al E°=-1.66V /'3"'1'3"'*""
Mg* + 2e —> Mg E°=-237V— | sl ae g clie

) + Mgy — Al + Mg* —
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Q1: Among the following, which element can reduce X (+0.16 v ):

1) Cu™ (0.34 v) Hint:
2) A3 (1.66 V) ; J‘md‘fa‘ 25 (ke Q‘Jléﬁ}%
v oSl g ey g2 g 03¢y pals (Alhe) J)gudy
3) Pb™ (-0.13v) st gl 5L (usady (oY Adgadd ) FAY) g 2o 68 (e Ll
4) Zn*? (-0.76v) X" (-0.16 v)
Answer is: 4 0.16- (s J2Y) JI Y)Y agg 2 i Olde (W8I J) AV 24 dlag) 2y




Q2: Among the following, the weakest Oxidizing Agent is:

> Cu* (+0.34v)
> Al™® (+0.66 v)

> Pb*? (-0.13 v)

> Zn** (-0.76 v)

1) Cu*? (+0.34 v)
2) Al (-0.66 V)
3) Pb*? (-0.13 v)
4) Zn** (-0.76 v)

5) Cr*? (-1.45v) = Cr**(-1.45 V)

Answer is: 5
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Q3: In the concentration cell which of the following statements is NOT

correct:
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1) Electrons will flow from the lower concentration to the higher one.

2) The Anode is the lower concentration electrode.

3) The standard potentialis ONE.

Hint: The standard potential is ZERO.

4) The two half cells contain the same solution that differ in the

concentrations only.

5) The Cathode is'the higher concentration electrode.

Answer is: 3

THEEND A A




