Electrochemistry Notes

Balancing Redox Reactions – Half Reaction Method

Acidic Solution

· Balance all elements other than hydrogen and oxygen

· Balance oxygen by adding water

· Balance hydrogen by adding H+ 

· Balance electrons – may need to multiply one of the half reactions by a coefficient

Basic Solution

· Follow all of the Acidic Solution Steps

· Add correct number of OH- to convert all H+ to water

Try this one:                  MnO4 -    +      I-     (      MnO2     +      IO3 -        
Terms to know:

· Reduction

· Oxidation

· Reducing agent

· Oxidizing agent

· Half-reaction

· Galvanic cell

· Cathode

· Anode

· Salt bridge (or porous disc)

· Electromotive force

· Standard Reduction Potentials

· Current

In constructing Galvanic cells, keep in mind the direction of electron flow.  Species undergoing reduction receive electrons from the cathode.  Species undergoing oxidation donate electrons to the anode.  The direction of electron flow is therefore FROM THE ANODE TO THE CATHODE.
You need to be able to:

· Determine the proper cell reaction, and E˚ value, given two half-reactions

· Describe the make up of a galvanic cell involving a given chemical reaction

The electromotive force (emf) of a galvanic cell is a combination of the potentials of two half-reactions.  Potentials are given as reduction potentials.  The absolute standard against which all other half-reactions can be compared is the standard hydrogen electrode.



2H+    +      2e-    (    H2          E˚ =  0.00 V  (exactly, by definition)
This is an arbitrary, but necessary assignment.  Standard means 298 K and 1 atm.
     Things to remember:

· Galvanic cells require E˚cell  >  0 V
· One of the tabulated reduction potentials will have to be reversed to form an oxidation half-reaction in every E˚ calculation

· To determine which reaction is to be reversed, the sum of the oxidation and reduction half-reactions must be > 0 V in a galvanic cell

· When you reverse a reaction E˚ gets the opposite sign

· When you multiply a reaction by a coefficient (for purposes of balancing)  the E˚ is not changed!

· The more positive the E˚ for a half-reaction, the more likely the species is to be reduced.  (It is a stronger oxidizing agent.)

· The more negative the E˚ for a half-reaction, the more likely the species is to be oxidized.  (It is a stronger reducing agent.)
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The oxidizing agent “pulls” electrons through a wire from a reducing agent in the other compartment.  The “pull” or driving force is cell potential (E˚cell) or electromotive force (emf).  The unit of electrical potential is the volt (V). One volt = 1 J/coulomb (1 joule of work per coulomb of charge).  A voltmeter or potentiometer is used to measure cell potential.  The reduction of hydrogen is used as the standard and is assigned a reduction potential of zero.

Line Notation
Line notation is a method of representing electrochemical cells. The general form for line notation is:              anode             cathode

                                            

                                             porous disk or salt bridge

Each side will have a “phase boundary” separating, for example, a solid electrode from ions in solution, such as Cu(s) and Cu2+(aq). Such a boundary is denoted by a single vertical line with the solid phase on the outside. Therefore, for the copper/zinc reactions



Anode (oxidation): Zn(s) → Zn2+(aq)




Cathode (reduction): Cu2+(aq) → Cu(s)

the line notation is

                                       Zn(s)    Zn2+(aq)       Cu2+(aq)    Cu(s)

