Redox Chemistry AS 90696 Describe oxidation - reduction processes

Electrochemical Cells

How much do you understand?

The following electrochemical cell was set up.
E°=0.00Y E" =237

hydrogen gas —# —

- ~

hyydrogen ion '\i_: :5— Mmagnesium ion
=

N

Mark on the diagram the following parts

1) The direction of the electron flow

2) The anode

3) The cathode

4) The half cell in which oxidation is taking place
5) The half cell in which reduction is taking place.
6) Calculate the reading on the Voltmeter.

7) Explain why the Voltmeter must have a very high resistance (what
would happen if it did not?)

8) Explain why the salt bridge is needed. What care must be taken when
choosing a suitable electrolyte to include in the salt bridge.

9) Write the 2 balanced ion-electron half equations for the reaction
taking place in each cell.

10) Combine the 2 balanced ion-electron half equations from Q9 to make
an equation for the overall chemical redox reaction taking place in the
cell.
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Answers
1)-5)

(1) Electron flow

&
<

E*=000% B*=-23rW

hydrogen gas =& —.

e ""-«,’
hydrogen ion { ___:5— Magnesium ian
Pt d ‘ A\
(4) Oxidation

(5) Reduction in in this half cell
this half cell

(3) cathode

(2) anode
6) Eo cell = EO reduction half cell = Eo oxidation half cell
So E? .= 0.00V - 2.37V = - 2.37V

7) A high resistance means a very small current flow. If the resistance is low
then a higher current would flow from anode to cathode and the reading on
the voltmeter would drop.

8) The salt bridge allows the movement of ions into the 2 half cells to
maintain the electrical neutrality of the solution. In the cell where oxidation
occurs the concentration of the positive aqueous ion increases making the
solution more positive. In the cell where reduction occurs the concentration
of the positive aqueous ion decreases making the solutionmore negative.

9) at the cathode 2H' +2e — H> (10) at the gnode Mg - Mg** + 2e

10) overall equation 2H" + Mg = Mg” + H;
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More questions. For each of the following electrochemical cells, calculate
the overall standard cell potential and draw an electrochemical cell diagram
using TUPAC notation.

1)
E"=-076"% -[ @ E"=2487%
‘“: — fluorine gas
- “x\’
Zinc ion 6:___ :5— fluoride ion
Zn — ‘ U_ Pt
Cell diagram : ||
2)
E"=1.19% -[ @ E"=1.51"%
>
iodate ion, iodine { permanganate ion,
[ ‘ manganese (I ion
Pt o Pt
Cell diagram : ||
3)
E"=-07G6Y -[ @ E" =0.50%
] [T
Tinc: ion {___ ___:5 gilver ion
In — ‘ — A
Cell diagram : ||
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For questions 1) - 3) on the previous page write balanced ion-electron half
equations for the redox half reactions taking place in each beaker.

Then combine the balanced half equations to give the overall equation for
the reaction taking place in the electrochemical cell.

1) Anode half equation
Cathode half equation

Overall balanced equation

2)  Anode half equation
Cathode half equation

Overall balanced equation

3)  Anode half equation
Cathode half equation

Overall balanced equation
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