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Determining polarity of covalent molecules

Polarity in a chemical bond is based on the difference in electronegativity between the two elements. If the differences in EN is 0.4 or less, than the bond is nonpolar covalent. If the difference is greater than 0.4 EN up to 1.7 EN difference, the bond is polar covalent. Above 1.7 EN difference is an ionic bond. Ex. C- H bond is 2.5-2.1 = 0.4 which equals nonpolar bond.
Element EN #’s:  H – 2.1, C- 2.5, N- 3.0, O- 3.5, F- 4.0, Cl- 3.0, S- 2.5
Molecules can be either polar or nonpolar. If bonds are nonpolar, than the molecule is nonpolar. If bonds are polar, molecules can still be nonpolar if the charge distribution throughout the molecule is symmetrical. A molecule's symmetry depends on its shape, that is, the positions in space of the atoms making up the molecule. Some possible shapes are linear, bent, pyramidal, tetrahedral or irregular tetrahedral.
Purpose: Build three-dimensional models of some simple covalent molecules. Predict their shapes and polarities from knowledge of bonds and molecule polarity rules.

Materials:   Molecular Model packets, containing:

2
Large Green styrofoam balls  
Use as the central atoms
6-8
small white styrofoam balls
Use as the outside atoms (H’s  or halogens, F, Cl, Br, I)

numerous toothpicks


Use as the bonds between atoms

Construct models from the following molecules: 
Record your observations below

ON ALL POLAR MOLECULES SHOW THE VSEPR DIAGRAM (ie DOTS)

	Name
	Formula & 

total valence electrons
	Lewis Dot 
Diagram

(dots & lines)


	Shape 
linear, bent, pyramidal, tetrahedral or irregular tetrahedral
	Molecule

Polarity

(P or NP)

	Hydrogen


	H2

total e- =
	
	
	

	Water
	H2O

total e- =

	
	
	

	Methane


	CH4

total e- =
	
	
	

	Chlorine
	Cl2

total e- =

	
	
	

	Ammonia


	NH3

total e- =
	
	
	

	Ethylene


	C2H2

total e- =
	
	
	

	Dichloromethane


	CH2Cl2

total e- =
	
	
	

	Nitrogen


	N2

total e- =
	
	
	

	Carbon dioxide


	CO2

total e- =
	
	
	

	Methanol


	CH3OH

total e- =
	
	
	

	Hydrogen Peroxide


	H2O2

total e- =
	
	
	

	Oxygen
	O2

total e- =

	
	
	

	Hydrogen sulfide


	H2S

total e- =
	
	
	


Conclusions and Questions:

1. Which molecules were nonpolar because all bonds were nonpolar (the same)?

2. Which molecules had polar covalent bonds but were nonpolar because of symmetry (shape)?

3. Which three shapes appeared to produce polar molecules?

4. Which two shapes appeared to produce nonpolar molecules?

5. Explain how soap has both a polar and nonpolar portion that cleans oil and water soluble substances?

Reference:  Lab Book Exp. # 28

