Reading Chemical Notation

Formulae:

At level 1, the formulae should at first be spelt out e.g. H2O becomes 'upper case H subscript 2 upper case O'. After a few repetitions, we move on to how we would speak them, for example H2O is read as ‘aitch two oh’. That is case, subscripts and superscripts are ignored. At higher levels all formulae can be read as spoken with a few exceptions. Where there is possible confusion the relevant part of the formula should be spelt out in full. For example for Co(CO)6 it is necessary to distinguish Co from CO and so the case should be given. Brackets should be read as this makes formulae such as Ba(NO3)2 clearer (bee ay open bracket en oh three close bracket two). 

Equations:

The formulae in equations should be read as described above. States [(s), (l), (g), (aq)] should be read as, for example, open bracket ess close bracket. There is no need to specify the case. 

Balanced equations are usually written with an = in the middle. To distinguish this from other cases read as equals. 

If the direction of the reaction is important this is often indicated by an arrow â For the first few such equations describe this as an arrow pointing to the right. Then read as goes to. To emphasise that an reaction is an equilibrium, two half arrows (one pointing to the right and one to the left) replace =. Describe the arrows on the first few equations and then read as ‘in equilibrium with’.

Thermodynamic quantities:

H, S and G.  Initially give the case, but after a few repetitions drop this. There is a special Chem Times 2 font symbol ¿ which is used to denote the standard state. This is a circle with a horizontal line through and appears as a superscript. At first this should be described and later on read as ‘standard’. 
Lewis structures:

These consist of element symbols surrounded by dots and/or crosses. Read the element symbols as for formulae and describe how many dots and crosses there are and where they are (above, below, to the right or to the left of the symbol).

Organic structures:

Structures where all the bonds are shown should be described in full e. g. 
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A chain of 4 C connected by horizontal lines. There are 4 lines attached to each C, one pointing up, one pointing down, one to the left and one to the right. At the end of each line there is an H except for the downward line from the second C from the left. This has a C at the end and there are three lines from this C with H at the end. After a few examples line can be replaced by single bond and the element symbol by the name of the element. 
A benzene ring 
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Could initially be described as six C’s arranged in a hexagon with alternate single and double bonds between them. Note that the ring can be drawn as here with the parallel sides vertical or with the parallel sides horizontal. Attached to each C is a single bond to H. Later it will be printed thus 
    [image: image3.emf]   and should be described as a hexagon with extra lines along alternate sides the first few times but then as a benzene ring. (There are implicitly carbon atoms, C, at each apex). You may also find this representation 
[image: image4.emf] which can be read as a hexagon with a dotted circle inside and later a benzene ring showing delocalised bonding.  If bonds are attached to the hexagon, number the carbon atoms from the top and going clockwise, describe what is attached to each carbon or use the clock face with carbon 1 at 12 o’clock, carbon 2 at 2 o’clock, carbon 3 at 4 o’clock, carbon 4 at 6 o’clock, carbon 5 at 8 o’clock and carbon 6 at 10 o’clock. 
Abbreviated structures
Groups of atoms such as CH3 should be read as in formula, e.g.

CH3-CH-CH2-CH2-CH3

            ׀
       CH3
read as c h 3 c h  c h 2  c  h 2 c h 3 with a single bond from the c h to c h 3.
3-D representations

If the 3-D structure is important, a convention is adopted whereby bonds in the plane of the paper are drawn as normal lines, bonds coming out of the paper as wedges and bonds going behind the paper as dashed lines. This will be explained in the text when it first occurs.

 For example one form of CHClFBr 
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Read as c with single bonds to h (pointing to the left and up) and f (pointing to the left and down), a dashed single bond to Cl and a wedge to Br.

Higher levels
It is useful to identify the longest chain of connected carbon atoms as names of organic compounds are based on this. For example geraniol 
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could be read as ‘ a chain of 8 carbon atoms. Numbering the atoms from the left, there is an OH group attached to carbon 1, and methyl groups attached to each of carbons 3 and 7. There are double bonds between carbons 2 and 3 and carbons 6 and 7.
As students are more familiar with structures, group names could be used

e.g.

CH3 - methyl

C2H5   - ethyl

Ph or C6H5  - phenyl

[image: image7.emf]-  cyclohexyl. 

If there is a considerable gap since the name has been used, describe in full as a reminder.
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