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Molecular Polarity Lab Exercise
Introduction:
There are several ways that atoms can bond together.  One way is by sharing electrons in the outer shell.  This is referred to as covalent bonding.
In a covalent bond, there can be an uneven sharing of electrons.  The atom which captures the electron most often obtains a partial negative charge (δ-), while the atom which loses the electron gains a partial positive charge (δ+).  Thus, the bond has “δ+” and a “δ-“ side.  In the whole molecule, if all the negative charges are on one side and the positive charges are on the other, the molecule is said to be polar.  This is known as an asymmetrical charge distribution, and is characteristic of polar molecules.  If there is an even distribution of charges, called a symmetrical distribution, then it is nonpolar.

Polar and nonpolar molecules react very differently.  The existence of polar and nonpolar molecules explains everything from the operation of a cell membrane to why oil and water do not mix.  It is therefore very important to be able to determine the polarity of a molecule.

Determining the polarity is fairly simple.  In this experiment, we will build many compounds using three dimensional models.  Once we are able to draw the molecules, we can assign partial positive and partial negative charges to all the sides of the bonds.  (The atom with the higher electronegativity will get the partial negative charge.)  If we can draw a straight line through the molecule and separate it into a positive and a negative side, then it is polar.  If the line cannot be drawn, then it is nonpolar.

Purpose – The purpose of this experiment is to determine the polarity of molecules based on their shape.
Procedure: 
1. Using the data chart, build the indicated molecules

a. Take the appropriate number and type of atom for each molecule.

i. H -  Yellow

ii. N – Blue

iii. C – Black

iv. O, S – Red

v. F, Cl, Br – Green, purple, orange
b. Connect them together using the wood sticks, all holes must be filled.

i. Use springs if you need to do a double or triple bond

2. Write out electron dot structures for each molecule.
3. Determine if a bond has a δ+ and δ-. (if it helps)
4. Determine the molecular polarity for each molecule.
Data 
	Molecule
	# valence electrons
	Bond Type
	Electron dot structure
	Molecular

Polarity

	H2
	
	
	
	

	F2
	
	
	
	

	Cl2
	
	
	
	

	O2
	
	
	
	

	N2
	
	
	
	

	HCl
	
	
	
	

	HBr
	
	
	
	

	Molecule
	# valence electrons
	Bond Type
	Electron dot structure
	Molecular

Polarity

	H2O
	
	
	
	

	H2S
	
	
	
	

	NH3
	
	
	
	

	CH4
	
	
	
	

	CCl4
	
	
	
	

	CO2
	
	
	
	


Questions:

1. How do you determine which atom obtains a (δ+) or a (δ–) charge in a polar bond? (Be specific!) 
________________________________________________________________________

2. Describe polar and nonpolar molecules using the terms “asymmetrical charge distribution” and “symmetrical charge distribution”. 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

3. Is it possible to have nonpolar molecule with polar bonds? Explain including an example molecule from this lab. 
________________________________________________________________________
________________________________________________________________________

