Cell voltage

Write the overall cell equation and determine the cell voltage for the following:
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e.g.
Br2   +   
2e​-


2Br - 


E°       =  1.04V
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Pb


Pb2++ 2e-

E°       =  0.13V
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Br2    +   
Pb


2Br- + Pb2+

E°  
=   1.17V


A.
Cu2+  +
2e-


Cu


E°
 =


Fe




Fe2+ + 2e-

E°
 =











E°
 =


B.
2Ag+   +
2e-


2Ag


Sn




Sn2+  +  2e-

____________________________________

______________


____________________________________

______________

C.
Ca


Ca2+   +   2e-

Ni2+   +   2e-

Ni


____________________________________

_______________


____________________________________

_______________

D.
K


K+  +  e-

Ag+  +   e-

Ag


____________________________________

_______________


____________________________________

_______________

E.
3Fe3+    +    3e-

3Fe2+


Al


Al3+   +   3e-

____________________________________

_______________


____________________________________

_______________

F.
Pb2+   +   2e-


Pb


2Na



2Na+   +  2e-

____________________________________

________________


____________________________________

________________

G. 
Zn



Zn2+   +   2e-

Sn4+  +   2e-


Sn2+

___________________________________

_________________


___________________________________

_________________

Determine the cell voltage for the following:

e.g.
Sn   +   Cu2+


Cu   +   Sn2+​    



Sn

Sn2+   +         2e-


E°   =  0.14V


Cu2+   +   2e-

Cu




E°   =  0.34V


_________________________________

_____________


Cu2+   +   Sn

Cu  +   Sn2+



E°   =  0.48V


_________________________________

_____________

A.
Ni   +   Pb2+


Pb   +   Ni2+
B
K   +   Ag+


K+    +   Ag

C
Mg   +   Sn2+


Mg2+   +   Sn

D
Zn2+   +   Ca


Zn   +   Ca2+
E
Al3+    +   3Na

3Na+   +   Al

The half cell with the more positive E° (reduction potential) will be reduced.

In each of the following:

· determine what is oxidized and what is reduced.

· write the half equations for each

· write the overall cell equation

· determine the cell voltage

· label diagram  
-
+ve and =-ve electrode

-
anode and cathode

-
direction of e- flow

-
what’s deposited and what’s “eaten” away.

Example





The E°of Zn is more positive than





E° of Mg therefore Zn reduced







        Mg oxidized



Zn2+   +   2e-        
Zn

E°  =   -0.76V



Mg


Mg2+  +  2e-
E°  =    2.38V



______________________________________



Mg  +  Zn2+

Zn  +  Mg2+
E° = +  1.62V

-    -    -    -    -    -    --    -    -    -    -    -    --    -    -    -    -    -    --    -    -    -    -    -    -


A






B


C






D

If the cell voltage is positive the reaction is spontaneous as written.

If the cell voltage is negative the reaction is nonspontaneous as written.

Determine if the following reactions are spontaneous or not (calculate the E° cell)

e.g.
Sn4+   +   Pb   
Sn2+   +   Pb2+

Sn4+   +   2e-

Sn2+


E°   =   0.15



    Pb

Pb2+   +   2e-

E°   =   0.13









____









 0.28








therefore reaction is spontaneous

A.
Ag+   +   Na


Ag   +   Na+
B.
Mg2+   +   Ni


Ni2+   +   Mg

C.
Sn   +   Fe2+  


Sn2+   +   Fe

cell





cell
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