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What are we going to learn today?

Oxidation – Reduction Chemistry
Voltaic and Electrolytic Cells

Quantifying the Voltage
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1.  The following is a sketch of a voltaic cell.  
In which direction will the sulfate anions flow? 

a)Toward the anode
b)Toward the cathode
c)Depends, could go either 
way to balance charge  

2.Is it possible for the “counter
ions” to flow through the 
External wire to balance the 
charge?

a)Yes
b)No

Quiz:  Clicker Question 1 & 2
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Battery/Potato Clock/Electrochemical Cell

What do these things have in common?
a) convert chemical energy to electrical energy
b) measurable voltage
c) capable of going “dead”
d) all of the above

Poll:  Clicker Question 3
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What happened with the potato?
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Zn H+
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IF:
Zn   Zn2+ + 2e- E° = 0.76V

THEN:  

Zn2+ + 2e-
 Zn   E° = ?

A  .-0.76 V
B  .0.76 V
C  .0 V
D.  it can’t be measured

Poll:  Clicker Question 4
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Given that:    Fe2+ + 2e-
 Fe    E° =   -0.44 V

Zn2+ + 2e-
 Zn      E° =  -0.76  V  

which is easier to oxidize? 

A.  Zn
B.  Fe
C.  Zn2+

D.  Fe2+

Poll:  Clicker Question 5
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Given that:    Fe2+ + 2e-
 Fe    E° =   -0.44 V

Zn2+ + 2e-
 Zn      E° =  -0.76  V  

which is easier to oxidize? 

A.  Zn
B.  Fe
C.  Zn2+

D.  Fe2+

Poll:  Clicker Question 5
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Standard ½ reactions are listed as REDUCTION ½ 
reactions

HOW CAN YOU CALCULATE THE STANDARD 
POTENTIAL OF AN ELECTROCHEMICAL CELL? 

Use the tabulated reduction potentials for each ½ 
reaction…

THE # OF ELECTRONS DOES NOT MATTER

E°(cell) = E° (cathode) - E° (anode) 
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Write a cell reaction for a cell diagram

Write the chemical equation for the reaction corresponding to the cell: 

<Pt(s)|H2(g)|H+(aq)||Co3+(aq),Co2+(aq)|Pt(s)>

a) Pt + H2 + H+
 Co3+ + Co2+ + Pt

b) H2 + H+
 Co3+ + Co2+

c) H2 + Co3+
 2H+ + Co2+

d) 2H+ + Co3+
 H2 + Co2+

e) H2 + 2Co3+
 H+ + 2Co2+

Poll:  Clicker Question 6

Principles of Chemistry II                                                        © Vanden Bout

Write a cell reaction for a cell diagram

Write the chemical equation for the reaction corresponding to the cell: 

<Pt(s)|H2(g)|H+(aq)||Co3+(aq),Co2+(aq)|Pt(s)>

Given that Co3+ + 1e-
 Co2+ 1.82 V; calculate the 

standard cell potential, E°

a) Not enough information

b) - 1.82 V

c) + 1.82 

Poll:  Clicker Question 7
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Two “kinds” of electrochemical cells

Galvanic (Voltaic):  Reaction is spontaneous we 
can use these to make a battery

Electrolytic:  Reaction is not spontaneous we have 
to input work to get these reactions to proceed
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Electrolytic Cells• Reaction is driven in 

a nonspontaneous 

direction by using an 

electric current.

• Anode is site of 

oxidation but labeled 

with “+”, and cathode 

is site of reduction but 

labeled with a “-”.

• Over potential is the 

extra emf over the 

emf of the cell that is 

needed to push the 

reaction in a 

nonspontaneous 

direction.
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Example of Electrolytic Cell

Consider the electrolysis of aqueous 

copper(II)bromide.  The observations are: one 

electrode becomes coated with copper metal, and 

the color of the solution around the electrode fades; 

around the other electrode the solution turns 

brown, as the bromine is formed and some O2

bubbles are formed.

Design the cell, label electrodes, flow of e-, and ½ reactions.
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ACTIVITY QUESTION 1:  
A)YES
B) NO

Poll:  Clicker Question 8
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ACTIVITY QUESTION 2.  
A)Cu & Sc
B) Cu & Pb
C) Cu & Cr
D)Pb & Sc

Poll:  Clicker Question 9
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ACTIVITY QUESTION 3: which 
will serve as anode and cathode, 
respectively:

A) Cu & Sc
B) Sc & Cu
C) Cu2+ & Cr3+

D) Pb & Sc3+

E) Sc & Cu2+

Poll:  Clicker Question 10
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ACTIVITY QUESTION 4, E°(cell) :

A) + .34 V
B) - 2.1 V
C) + 1.7 V
D) - 2.44 V
E) + 2.44 V

Poll:  Clicker Question11
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QUESTION 5, short hand cell notation:

A) <Sc(s)|Sc3+(aq)||Cu2+(aq)|Cu(s)>

B) <Sc(s)|Sc3+(aq)||Cu(s)|Cu2+ (aq)>

A) <Sc3+(aq)|Sc(s)||Cu2+(aq)|Cu(s)>

Poll:  Clicker Question12
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ACTIVITY QUESTION 6, overall balanced 
equation:

A) Sc + Cu2+  Sc3+ + Cu

B) 2Sc + 3Cu2+  2Sc3+ + 3Cu

C) 3Sc + 2Cu2+  3Sc3+ + 2Cu + 5e-

Poll:  Clicker Question13
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QUESTION 7, Applied potential must be 
at least:

A) 2.44 V

B) -2.44 V

C) 4.88 V

Poll:  Clicker Question14
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QUESTION 8: ½ Reactions at Anode & Cathode:

A) anode:  Cu2+ + 2e-
 Cu

cathode:  Sc3+ + 3e-
 Sc

B)  anode:  Cu2+ + 2e-
 Cu

cathode:  Sc  Sc3+ + 3e-

C) anode:  Cu  Cu2+ + 2e-

cathode:  Sc3+ + 3e-
 Sc

Poll:  Clicker Question14
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QUESTION 8: ½ Reactions at Anode & Cathode:

A) anode:  Cu2+ + 2e-
 Cu

cathode:  Sc3+ + 3e-
 Sc

B)  anode:  Cu2+ + 2e-
 Cu

cathode:  Sc  Sc3+ + 3e-

C) anode:  Cu  Cu2+ + 2e-

cathode:  Sc3+ + 3e-
 Sc

Poll:  Clicker Question14
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What did we learn today?

Construct an electrochemical cell diagram, including 
identifying the anode, cathode, direction of electron 
flow, sign of the electrodes, direction of ion flow in salt 
bridge, from a redox reaction or from short hand cell 
notation.

Describe the standard hydrogen electrode and state it’s 
function.

Apply standard reduction potential data to calculate the 
standard cell potential for an electrochemical cell and 
from the sign of the potential predict if the cell is voltaic 
or electrolytic.
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