Shapes of molecules and molecular ions

1. Draw Lewis structure.

2. Count number of electron domains around the central atom.         

An electron domain = 

· a non-bonding pair of electrons

· a single covalent (= 1 bonding pair) bond

· a multiple covalent bond (=2/3 bonding pairs of electrons) 

3. Check how many of the negative charge centres are non-bonding pairs there around the central atom and then use the chart below.

	Number of charge centers
	Electron domain geometry 

	Number of non-bonding pairs around central atom
	Shape of molecule/molecular ion – molecular geometry
	Bond angles

(in ()
	Examples



	2
	Linear
	0
	Linear
	180
	BeCl2, CO2, HCN, C2H2, BeF2, NO2+

	3
	Trigonal planar
	0


	Trigonal planar
	120
	BF3, BCl3, C2H4, CO32-, NO3-, CH3+  

	
	
	1


	Bent
	Less than 120
	O3, SO2 (both are 117)


	4


	Tetrahedral
	0
	Tetrahedral
	109.5


	CH4

	
	
	1
	Trigonal pyramidal
	107


	NH3, CH3-

	
	
	2
	Bent
	104.5


	H2O

	5


	Trigonal bipyramidal
	0
	Trigonal bipyramidal


	90/120
	PCl5

	
	
	1
	Tetrahedron


	177/118/88
	SF4

	
	
	2
	T-shaped


	Less than 90
	ClF3 

(<Cl-F-Cl =87)

	
	
	3
	Linear


	180
	XeF2, I3-

	6


	Octahedral
	0
	Octahedral


	90 
	SF6

	
	
	1
	Square pyramidal
	90 between atoms in plane but ( 90 between 4 atoms in plane and atom out of plane (lone pair)
	BrF5



	
	
	2
	Square planar
	90
	XeF4


Important terms:

· Electron pair geometry = how all electron pairs/negative charge centres (bonding and non-bonding pairs) are distributed around the central atom; this is not necessarily the shape of the molecule/molecular ion. 
· Shape of the molecule/molecular ion or molecular geometry= how the atoms are arranged in the molecule or ion.  To determine the shape only consider the bonding pairs are considered. 
