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I LIKE YOUR SHAPE

Introduction:  

A bonds polarity depends on the electronegativity difference between its atoms.  But the polarity of the molecule also depends on the shape of the molecule.  In molecules that are symmetrical the charges are evenly distributed and even though a molecule might have polar bonds it acts like it is non-polar.  Asymmetrical molecules with polar bonds will act polar.  In this lab you will build models and determine the polarity of the molecules bonds and the polarity of the molecules.

Procedure:
1)  Using Table S calculate the electronegativity difference for the given bond in your molecule.

2)  Based on the electronegativity difference state if the bond is polar or non-polar.  If it is a polar bond label each atom with the correct δ + or δ –
3)  Describe the shape of the drawn molecule as symmetrical or asymmetrical.

4)  Based on the bond type and molecular shape state the molecule’s polarity as either polar or non-polar.

Data Table:
1)  Methane - - CH4
 Bond C―H

Electronegativity difference:

Bond type:

Molecule shape:

Molecule polarity:

2)  Ammonia - - NH3

Bond  N―H

Electronegativity difference:

Bond type:

Molecule shape:

Molecule polarity:

3)  Chlorine - -  Cl2
 Bond Cl―Cl

Electronegativity difference:

Bond type:

Molecule shape:

Molecule polarity:

4)  Dihydrogen-monoxide - - H2O

 Bond  O―H

Electronegativity difference:

Bond type:

Molecule shape:

Molecule polarity:

5)  Oxygen - - O2
 Bond O ―O

Electronegativity difference:

Bond type:

Molecule shape:

Molecule polarity:

6)  Hydrogen Chloride - -  HCl

 Bond Cl ―H

Electronegativity difference:

Bond type:

Molecule shape:

Molecule polarity:

7)  Ethanol - - C2H5OH

 Bond C―O

Electronegativity difference:

Bond type:

Molecule shape:

Molecule polarity:

8)  Carbon Dioxide - - CO2
 Bond C―O

Electronegativity difference:

Bond type:

Molecule shape:

Molecule polarity:

9)  Ethane - - C2H6
 Bond C―H

Electronegativity difference:

Bond type:

Molecule shape:

Molecule polarity:

10)  Ethene - - C2H4
 Bond C―H

Electronegativity difference:

Bond type:

Molecule shape:

Molecule polarity:

11)  Ethyne - - C2H2
 Bond C―H

Electronegativity difference:

Bond type:

Molecule shape:

Molecule polarity:

12)  Carbon Tetrachloride - - CCl4
.


 Bond C―Cl

Electronegativity difference:

Bond type:

Molecule shape:

Molecule polarity:

13)   Hydrogen Cyanide – HCN

  Bond:  C-- N

Electronegativity difference:

Bond type:

Molecule shape:

Molecule polarity:

Reflection:

Describe how a molecule with polar bonds can act non-polar.

Questions:

1) Which molecules were non-polar due to bond type?  Why?

2) Which molecules were non-polar due to shape?  Why?

3) Base on this lab would you think CF4 molecule was polar or non-polar?  Why?

4) What shape is a molecule of Methane?

5) Which molecule do you think is more polar ammonia or water?  Why?

6)  Why do you think a water molecule is bent and not linear?

7)  Which formula represents a polar molecule?  Why?
(1) Br2 
(2) CO2 
(3) CH4
(4) NH3
8)  The chemical bond between which two atoms is most polar? Why?
(1) C–N 
(2) H–H
(3) S–Cl

(4) Si–O
9)   Do non-polar molecules attract each other?  Explain your answer.
10)   Do polar molecules attract each other?  Explain your answer.

