DRAWING MOLECULAR SHAPES





Drawing molecular shapes are easy if you remember the following rules.





1	The atom by itself is the central atom.


2	Carbon is always the central atom and it has 4 bonds.


		An exception is Carbon Monoxide CO  which is :C ( O:


3	Hydrogen is always on the outside with a single bond.


4	The group VII elements (halogens) always have a single bond.


5	Outside atoms always will have a filled outer shell


		The central atom can be electron deficient or have an expanded octet.





To apply the rules and actually draw the shapes follow the steps below.





1	Determine the central atom.  It will be the atom by itself.  For example, in SF6  the sulfur is 	the central atom.





2	Draw in the valence electrons around the central atom.  You can determine the number of 	valence electrons around any atom 	by checking out which column the element is in on the 	periodic chart and seeing what the Roman Numeral is at the top of the column.  This will be 	the number of valence electrons  around that element.	





3	Observe the number of valence electrons in the outside atoms and place them around 	the 	central atom so that they borrow the proper number of electrons from the central  atom 	to get 	a filled outer shell.   For example,  in PF3   Phosphorus is the central atom with 5 valence 	electrons.   The fluorine is written on the outside and since each fluorine  has 7 valence 	electrons as well, each fluorine atom needs 1 more to get a filled outer shell.  


Remember that the outside atoms need a filled outer shell.  





4	Check out the number of effective pairs and check the shape.  In the PF3  molecule 	above. The  three fluorine atoms take 3 of the 5 valence electrons around the phosphorus 	and that  leaves 2 electrons extra around the phosphorus (one lone pair).  Therefore the 	shape is one with 3 bonding pairs and one lone pair and is  pyramidal.





5	Verify the answer by checking the # of valence electrons and looking for the octet rule.





Sometimes when there are multiple bonds there is a good shortcut to determine the number of bonds around the central atom.  It is written in the box below.


�


Number of bonds = ( # of atoms in the molecule times 8) - ( # of valence electrons)


							2


However, you have to be careful with this formula because it  doesn’t work when the central atom is electron deficient or has an expanded octet.





It also doesn’t work with Hydrogen since Hydrogen only has 2 electrons in its outer shell.





Another good way to draw structures is to draw a framework with just the central atoms and the outside atoms with no bonds.   You must assume that there is a minimum of a single bond around the central atom between each outside atom.  After you draw in the single bonds, add the necessary number of electrons to the outside electrons.   Count the number of valence electrons to see if the numbers agree and if they don’t then you have to add a multiple bond.  


