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What are we going to learn today?

Oxidation – Reduction Chemistry
Voltaic and Electrolytic Cells

Tracking the movement of electrons
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The oxidation numbers on the C in the following 
oxides, CO, CO2 and CO3

2- are:  

QUIZ:  Clicker Question 1

A) -2, -4, -6
B) +2, +4, +6
C) -2, +4, -8
D) +2, +4, +4
E) 0, 0, -2
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In the following redox reaction, what is serving 
as the oxidizing agent?

QUIZ :  Clicker Question 2

2H2S (g) + SO2(g)  3S (s) + 2H2O (l)

A)H2S
B)SO2

C)S
D)H2O
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Sometimes it is NOT EASY to make ½ reactions

Na(s)   +   H2O (l)     NaOH (aq)   +    H2 (g)

For this you must remember/assign oxidation #’s
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Last class we noticed 
electrons will move from 
higher energy to lower
energy 

Electrons moved from Al to Cu2+

Electrons moved from Cu to Ag+
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To make a battery or a fuel cell, you need the electrons to 
flow “externally”.

Al Cu2+
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Take a look at an electrochemical cell demo

Conventional Representation:
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Oxidation  Zn  -> Zn2+ + 2 e- Reduction  Cu2+ + 2e- -> Cu 
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Assuming sulfate is your counter ion, 
which way does it move in the salt 
bridge?

A.  Moving into Cathode compartment
B.   Moving into Anode compartment
C.  Equal back and forth

Poll:  Clicker Question 3
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In our demo cell - What is 
serving as the cathode?

A.  The Cu strip
B.  The Zn strip
C.  neither

Poll: Clicker Question 4
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What is your major?

A. Engineering
B. Biology
C. Chemistry
D. Other

Poll: Clicker Question 5
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While setting up next demo

Watch this video snippet……

http://www.learner.org/resources/series26.html?pop=yes&pid=76
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Macroscopic Look Conversion of Chemical 
Energy to Electrical Energy -

Electrochemistry
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Macroscopic Look Conversion of Chemical 
Energy to Electrical Energy -

Electrochemistry
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Battery/Potato Clock/Electrochemical Cell

What do these things have in common?
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Potato Clock

Competition 

Biology vs Chemistry vs Engineering vs Others

1.  get potato clock to work 
2.  explain why/how it works

- where the energy comes from to power 
the clock?
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Potato Clock

EXPLANATION?
Oxidation ½ reaction

Reduction ½ reaction

2 potatoes vs. 1 potato?
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Use the chart to explain the
Potato clock:

Movement of electrons and 
What is acting as anode and 
What is acting as a cathode.
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||    =  “salt bridge”  this divides the cell into to halves
|      =  show the different compounds of each 1/2 reaction

<Zn|Zn2+||Cu2+|Cu>

if we knew the concentrations of the ions
<Zn|Zn2+(1 M) ||Cu2+(10-3 M) |Cu>

Variety of Electrochemical Cells
pair different oxidation/reduction reactions for different reasons

rather than draw a picture – short hand notation  
convention: oxidation ½ reaction is always written on left
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ANOTHER EXAMPLE:  Electrochemical Cell in which:
Ag goes to Ag+
Fe3+ goes to Fe2+

< Ag | Ag+ || Fe3+ | Fe2+ > 
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ANOTHER EXAMPLE:  Potato Clock Cell?

<               |              ||             |            |           > 

What goes in the blanks?

A)Zn, Zn2+, Cu2+,Cu, extra needs to be deleted
B)Zn2+, Zn, Cu, Cu2+, extra needs to be deleted
C)Zn, Zn2+, H+, H2, Cu
D)Zn, Zn2+, Cu2+, Cu, H+, H2

E)Zn, Zn2+, H2, H+ , Cu
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<Zn|Zn2+||Cu2+|Cu>

ONE CELL TWO CELLS
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Electromotive force : emf’s :  voltage:
What’s pushing what’s pulling ?

“Activity Series” – easier or harder to oxidize?
“Reduction Potential” – easier or harder to reduce?

Standardized – Reduction Potentials
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Write a cell reaction for a cell diagram

1. Write the equation for the electrode on the right of the cell as a 

reduction ½-reaction.

2. Write the equation for the electrode on the left of the cell diagram as 

an oxidation ½-reaction.

3. Multiply one or both equations by a factor if necessary to balance the 

electron transfer then add the two ½-reactions together.

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

Pt(s)|      

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

Then, referring to table, calculate the standard cell potential, E.
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Learning Outcomes

Recognize degrees of reactivity based on an activity series table or a 
standard reduction potential table.

Apply standard reduction potential data to determine the relative 
strength of oxidizing/reducing agents.

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.
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