C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 15)

~ Suggested Solution ~

1.
Half cells in an electrochemical cell must be separated only if the oxidizing agent and / or reducing agent can migrate to the other half cell.

In the lead-acid accumulator, PbO2 is used as the oxidizing agent, Pb is used as the reducing agent.  PbSO4 is product of both oxidation and reduction.

All of them are solids and they do not migrate from one half cell to the other.  

Therefore, the half cells do not need to be in separate vessels and neither a porous partition nor a salt bridge is necessary.

2.
(a)
CH3OH(l) + H2O(l) ( CO2(g) + 6H+(aq) + 6e-


--------
(1)



O2(g) + 4H+(aq) + 4e- ( 2H2O(l)




--------
(2)



(1) ( 2 + (2) ( 3



2CH3OH(l) + 2H2O(l) + 3O2(g) + 12H+(aq) ( 2CO2(g) + 12H+(aq) + 6H2O(l)

(
2CH3OH(l) + 3O2(g) ( 2CO2(g) + 4H2O(l)

(b)
carbon
( Calculate the O.N. of C in methanol:
x + 3(1) + (-2) + 1 = 0,  x = -2







 O.N. of C in carbon dioxide = +4 )


(c)
When 1 mol of methanol is oxidized in the reaction, 6 mol of e- are released,



(
amount of electricity produced
= 6 ( 96500 C












= 579000 C 

3.
(a)
VO2+(aq) + V2+(aq) + 2H+(aq) ( VO2+(aq) + V3+(aq) + H2O(l)


(b)
Ecell  = +1.00 – (-0.26) = +1.26V


(c)



(d)
All of the oxidizing agent and / or the reducing agent have been used in the reaction.


(e)
The external circuit is disconnected first, and a DC voltage is applied to the Pt electrodes.  The negative terminal of the DC source should be connected to the V2+ / V3+ half cell while the positive terminal should be connected to the VO2+ / VO2+ half cell.
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