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More Preparative Organic Chemistry 
This booklet deals with purification of the organic product 
after completion of the main reaction.
Crystallisation
The easiest method, and most commonly used, is crystallisation or 
recrystallisation if performed more than once.  Here the impure 
compound is dissolved in the MINIMUM QUANTITY of HOT 
SOLVENT.  The solution is FILTERED HOT to removed insoluble 
impurities. Then COOLED IN AN ICE BATH.  The pure compound 
crystallises from the solvent and is separated by suction-filtration. 
The crystals of the compound are often washed with more pure 
solvent.  The compound is often ‘dried at the pump’ this means sucking 
air though the sample for several minutes further or they are 
collected and placed in a desiccator or oven. The procedure is routinely 
done at least twice.  The scheme below shows a typical crystallisation 
procedure    

This means suction is 
used to increase
the rate of filtration



Suction Filtration

Filter Paper

Buchner Funnel

seal

Buchner Flask

Suction from 
vacuum pump

Alternatively, a Hirsch funnel can be used. This has a 
permanent porous glass sinter in the base. 



Solvent Extraction
Solvent extraction is often used for acidic or basic 
compounds.  Here the impure compound is dissolved in an 
organic solvent.  The mixture can be filtered if necessary.  
For acidic compounds, aqueous sodium hydroxide is added.  
Two layers form which are then well-mixed.  The acid 
compound reacts with the base to form a salt which is then 
dissolved in the aqueous solution.  The organic layer - which 
contains the impurities - is discarded.  You then acidify and 
extract into a new layer of organic solvent.  For basic 
compounds you use an acid first then base. The procedure can 
be repeated several times although you lose quite a lot of 
product.  This is explained on the next page.

The SEPARATING FUNNEL used to separate the aqueous and 
organic layers is shown below.



Partition Coefficient or Distribution Ratio
This is an example of a equilibrium system. 

If you have a system containing two immiscible solvents in close
contact with each other, e.g. hydrocarbon and water and a solute
that is at least partially soluble in both solvents.  The solute will 
distribute itself between the two solvents such that the ratio of 
the concentrations is a constant.

Expressed mathematically this gives:

Kd = 

The two common examples are:
the distribution of iodine (look this up in your laboratory book)
the distribution of butandioic acid (see Chemistry in Context)

It is important you notice that it is the ratio of concentration
and not masses.  So, the partition coefficient is INDEPENDENT 
of the volume of solvent and mass of solute.  

In calculations take care that you ensure that the total number 
of moles of solute does not change! 
CHECK THAT THE NUMBER OF MOLES IN THE ORGANIC 
PHASE + THE NUMBER OF MOLES IN THE AQUEOUS PHASE = 
THE NUMBER OF MOLES YOU STARTED WITH 
- Sounds obvious to me!

The partition coefficient is constant if:
the temperature is constant - just like any other equilibrium
the solvents are immiscible and do not interact or react
the solute does not react, associate or dissociate in the solvents.     

[X(aq)]

[X(org)]



Fractional Distillation

Simple distillation is only suitable for the separation of 
compounds that have at least 80°C difference in boiling point.  
Therefore, it is not used a great deal.  
Fractional distillation, however, can do much better.  The 
efficiency of the separation depends on the packing in the 
fractionating column and its length.  The operator carefully 
monitors the head temperature and collects different boiling 
point fractions by rotating the receiving flasks. 



Assessing Purity
MELTING POINT

If you know what substance it is you intend to prepare (and you 
mostly do) you can check the melting point of that substance 
with tabulated values.  Agreement is a good sign that the 
reaction has worked! and the product obtained is what you 
intended.  However, this way of identifying a product of a 
reaction only works if the product is very pure and dry.  The 
picture below shows two typical melting point determination 
apparatus.     

The sample is loaded in a thin glass capillary tube and placed in the 
apparatus.  The sample is closely observed through the magnifying 
lens or viewer while the temperature is slowly increased.  The 
melting point range is between the temperature the first liquid 
appears and the last solid melts.  If the sample is pure and dry this 
can be only 1°C. 



For example in a 
kinetics experiment



Thin Layer Chromatography TLC

TLC is a very important way of assessing purity in some 
branches of chemistry.  The diagram below a a typical set-up.  

Filter paper 
soaked in solvent

When the solvent is within  1cm of the top. The plate is 
removed and dried.  The solute spots are observed under UV 
light or made visible using a chemical indicator.  The size and 
shape of the spot is important and the experiment must be 
repeated if not close to spherical.  The Rf value is calculated 
see notes on paper chromatography) and compared with 
values obtained for the pure known compound.


