Module 2815 Trends and Patterns


Colour Chemistry
Solutions of transition metals and their compounds are coloured because they absorb specific frequencies or wavelengths of electromagnetic radiation in the visible spectrum.

Remember how the d-orbitals are not all of equal energy?
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The solution will appear to be the complementary colour to that which is absorbed. If blue and green are absorbed, the solution appears red.

Spectrophotometer


A spectrophotometer measures the decrease in intensity of visible emr passing through a sample. The bigger the decrease in intensity, the higher the concentration is.

Colorimeter






A colorimeter works in a similar way, a coloured filter can be selected to increase the sensitivity. For a red solution, a blue filter would be used.

To find the coordination number of a compound, the aqueous ion and ligand are mixed in different ratios, the strongest absorbency occurs when all of the ions have formed complexes.
So why do the d-orbitals split?


Redox reactions

We have already seen that redox reactions occur with the period 3 elements. Transition elements also exhibit redox behaviour in their reactions.

Definitions;

Oxidation is the loss of electrons

Reduction is gaining electrons

An oxidising agent must therefore gain electrons
A reducing agent loses electrons.

There is a special way of writing equations for redox reactions. The reaction is broken down into half equations, the idea is that you can better keep track of the electrons and ensure your equation is properly balanced if you separate out the reduction and the oxidation reactions.

For example; 2 Fe2+(aq) + Cl2 (g) 
   
2 Fe3+(aq) + 2Cl-(aq)
can be written as two separate “half-equations”, one showing reduction and the other oxidation.

Fe2+(aq)
Fe3+(aq) + e-
Cl2 (aq) + 2e-  

2Cl-(aq) 
Once you have the same number of electrons in both equations, the equation is balanced and can be put back together;

2Fe2+(aq)
 2Fe3+(aq) + 2e-
Cl2 (aq) + 2e-  

2Cl-(aq)
2Fe2+(aq) + Cl2 (aq) + 2e-  
2Fe3+(aq) + 2e- + 2Cl-(aq)
The half equations for the reaction of Iron(II) with permanganate are as follows;

MnO4-(aq) + 5e- + 8H+(aq) 

Mn2+(aq) + 4H2O(l)

Fe2+(aq)
Fe3+ + e-
Balance the equations and put them back together to give the full equation.
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Compare these representations of d-orbitals to the positions of ligands in an octahedral complex.








