Unit 7 4.3a

Lab 
All matter is held together by force. The force between atoms within a molecule is a chemical or intramolecular force. The force between molecules is a physical or intermolecular force. We learned about intramolecular forces and the energy it took to overcome these forces, earlier in our chemical studies. Now we will focus on intermolecular forces. 
Relative strength of Intermolecular Forces: 

· Intermolecular forces (dispersion forces, dipole-dipole interactions and hydrogen bonds) are much weaker than intramolecular forces (covalent bonds, ionic bonds or metallic bonds)
· Dispersion forces are the weakest intermolecular force (one hundredth-one thousandth the strength of a covalent bond),

momentary dipoles occurring due to uneven electron distributions in neighboring molecules as they approach one another 

the weak residual attraction of the nuclei in one molecule for the electrons in a neighboring molecule. 

· The more electrons that are present in the molecule, the stronger the dispersion forces will be. 

· Dispersion forces are the only type of intermolecular force operating between non-polar molecules, for example, dispersion forces operate between hydrogen (H2) molecules, chlorine (Cl2) molecules, carbon dioxide (CO2) molecules, dinitrogen tetroxide (N2O4) molecules and methane (CH4) molecules. 

· Dipole-dipole interactions

· 
are stronger intermolecular forces than dispersion forces that
· occur between molecules that have permanent net dipoles (polar molecules), for example, dipole-dipole interactions occur between SCl2 molecules, PCl3 molecules and CH3Cl molecules. 


· If the permanent net dipole within the polar molecules results from a covalent bond between a hydrogen atom and either fluorine, oxygen or nitrogen, the resulting intermolecular force is referred to as a hydrogen bond. 

· The partial positive charge on one molecule is electrostatically attracted to the partial negative charge on a neighboring molecule. 

· Hydrogen bonds are the strongest intermolecular force (about one-tenth the strength of a covalent bond). 
· occur between molecules that have a permanent net dipole resulting from hydrogen being covalently bonded to either fluorine, oxygen or nitrogen. For example, hydrogen bonds operate between water (H2O) molecules, ammonia (NH3) molecules, hydrogen fluoride (HF) molecules, hydrogen peroxide (H2O2) molecules, etc… 

· are a stronger intermolecular force than either dispersion forces or dipole-dipole interactions since the hydrogen nucleus is extremely small and positively charged and fluorine, oxygen and nitrogen being very electronegative so that the electron on the hydrogen atom is strongly attracted to the fluorine, oxygen or nitrogen atom, leaving a highly localized positive charge on the hydrogen atom and highly negative localized charge on the fluorine, oxygen or nitrogen atom. This means the electrostatic attraction between these molecules will be greater than for the polar molecules that do not have hydrogen covalently bonded to either fluorine, oxygen or nitrogen
Materials: 
Illustrative boards for each group (3 persons per group) 


markers

100 ml Beaker of Ice


100 ml of water



1 bottle of pop (represents gas, which is actually dissolved in liquid)


 (All are at room temperature)

Procedure

1. Place all 3 containers in front of the class.  
2. Review information above.

3. Review molecular movement in each phase.

4. Pick up beaker of ice and ask class to complete the ice portion and chart on handout.

5. Pick up beaker of water and repeat step 4.

6. Pick up bottle and pop shake it and remove top.  Students should hear has being released, repeat step 4.
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