Chemistry 12 Name: 0 e
Electrochemistry IV Date: NS‘ N

Block:
1. The Electrochemical Cell
2. Standard Cell Potentials

The Electrochemical Cell

[l
e Portable source of electricity in which electricity is produced by a SPONTANedYR  redox
reaction within the cell

e Alsoreferredtoasa V b\*A\ C cellor @G‘VN\\ C cell.

e Oxidation half-reaction and the reductlon half-reaction are separated.

e Electrons can only travel from the reducing agent to the oxidizing agent when the two are

connected through an CX)feﬂ\A\ C\ (e ‘“-k .
Basic Components:
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oxidation half-reaction: reduction half-reaction:
Zn(s) — Zn**(aq) + 2e” Cu?*(aq) +2e~ — Cu(s)
(e POS\ 3 (N\M"C (\2 ol 3

Electrons flow from the Q (\ 0 M to the Cﬁf k! \ 0 ‘kL
e Cathode:

o The site of rC ‘*U C\;\M\ .

o The metal_9 Q| NS mass.
o Ifthe metal 1S being coated by a different ion, then we call it

e Anode: | OX\ 6\0\%\“[\ |

o The site of
o The metal \QﬁCS mass.
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e Salt Bridge: .
o Consists of SPQQ*NNr AR
o Cations flow towards the Ca"' h“&_o._ and anions flow towards the ANno ou_,




Standard Cell Potentials

When electrons flow throughout a system, a voltage, or electrical potential is produced. This can be
measured by comparing the difference in electrical potential between two half-cells.

e  Write the half-reaction the way it occurs and then add the half-cell potentials together.

e A half-cell potential doesn’t change when its half reaction is multiplied by an integer.

Example: oxX red X 08 Wishes then
' RAY oA A\ RA R’ & spork. 0N
Determine the voltage of a standard cell consisting of'a Ni | Ni2+ half cell and an I | I- half cell.

e  Write the oxidation half-cell reaction and its oxidation potential. e ‘P‘i ffeo{
NI — N */2@—/_ E°- 326V
e  Write the reduction half reaction and its reduction potential.
1, ‘% =17 E®= + 0BV

e Add the reduction potential to the oxidation potential.

Ni o+ I, — N+ 2T ]E‘ftmf 0.8V

If the standard cell potential (E°) is positive for a redox reaction, the reaction is expected to be
spontaneous.

Draw an electrochemical cell for the above reaction:
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Practice:

Determine the standard cell potential of each of the following combinations of half-cells. Show the
oxidation and reduction half-reactions as well as the overall redox reaction occurring in each cell. Draw the
electrochemical cell and the movement of electrons.

1. iZ+ and an Sn |(Sn2+
oA Ra \OA
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2. Cu and a Al 3+
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— We Must have sz* 4% > Pb(s) sn (edvchon oo
3. Design an electrochemical cell for lead-plating. (eo:\‘nwu_)
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EQ‘H'G\ = - 0.3V 43 04V = M

Calculate the SRP for the following reactions:

a) Ag+ Nizr > Ag++ Ni
RA Ok

E'ral = (-0.80v) + (-0.20v) = - 106V

b) Ag+Ni-> Ag + Niz+
0A RA

E iotel = (+o.&w\ + (+0.2LV3 =+|.0bV

c) Sn+ A3+ Al + Sn2+
RA OA

E%m = (+01uv) + (-1 6v) = - 152V

d) F,+Cu 9&—+ Cu2+
o RA

Eoagtal = (#2.87V) * (-0.3uv) = +253V

e) F.+Mg-> Mg +F-
0A RA

E *iotal = (+2.87V)* (+237v) = +5.24V
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