Chemistry 11

Name: _____________________ Blk: ____

Ch 9.3b notes

Date: __________________

Ch 9.3b  Melting Point

I)  Melting Point & Polarity

Melting and boiling involves the breaking of intermolecular forces.  London Forces are the main determinant for the melting (& boiling) temperatures of covalently-bonded molecules.  In addition to London Forces, polar molecules have dipole-dipole forces.

· Draw the Lewis Structures and determine the molecular shapes for the following species.

· Compare the boiling temperatures of the following molecules.  What do you notice?

	Molecule & Molecular Shape
	Boiling Point
	# of e-
	Polar or Non-Polar?
	Intermolecular Forces (LD/DD)

	N2 (l)


	-196oC
	
	
	

	O2 (l)


	-183oC
	
	
	

	NO (l) 


	-152oC
	
	
	

	ICl (l)


	97oC
	
	
	

	Br2(l)


	59oC
	
	
	


Discussion:

1. As the number of ___________ increase, London Forces also increase, thereby increasing the melting point (m.p.) and boiling point (b.p.) of the species.  

2. According to this rule, predict the order of b.p. for the species:  N2, O2, NO, ICI and Br2 from the lowest to the highest b.p.

3. According to the data above, NO has fewer number of electrons than O2, but it has a higher b.p.  Explain.

4. ICl and Br2 have the same number of electrons.  Explain why ICl has a higher b.p.

II)  Hydrogen Bonding (H-bonding)
· A special type of dipole-dipole force when 

· Electropositive _______________ attracts electronegative _____________________
· Results in a strong dipole – dipole force called _______________________________
· This attraction holds adjacent molecules close together

Examples:  NH3, H2O, HF, alcohol (as in CH3-OH),  DNA molecules

***H-bonding requires H & at least one of N, O or F in the molecules!!!
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CheMystery

Example 1:  Water

Q:  If ice doesn’t float on liquid water, would marine life survive?
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Why is frozen water is less dense than liquid water?  

Why does ice exist as a crystal?

Example 2:  DNA Molecules

Q:  Between which pairs of atoms do H-bonds form?


a) Adenine and Thymine












































































































































b) Guanine & Cytosine








Summary: 


When comparing molecules with the same/similar number of electrons, polar molecules have higher melting and boiling points due to added strength of dipole-dipole attraction and London forces.  Non-polar molecules have only London forces.  Similarly, since hydrogen-bonding is the strongest dipole-dipole force, molecules in which hydrogen-bonds exists, would have a higher melting points compared to molecules with similar number of electrons.





Hydrogen bonds are formed when a molecule contains one or more of the following bonds:  


N-H, O-H, and F-H.





Comparing Forces:


	covalent bonds >> ionic bonds >> dipole-diplole force = London forces.


                                                                                     (E.g. H-bond)





Assignment:  Hebden p. 199-204 #11-16
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