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Ch 8.6d Covalent Bonding
A)  Covalent Bonding:

· A covalent bond is formed between two ____________________ elements.

e.g.  diatomic molecules ____________ or covalent compounds_________________
· The 2 non-metallic elements have relatively __________ electronegativity.
· Hence, electrons are  _________________ and covalent bonds are ______________ than ionic bonds.  

B)  Predicting covalent compound formula:

· Combining capacity (ion charge) = # of electrons the element will share

· Use the criss-cross method to predict the compound formula

Example 1:  Carbon and Chlorine





                                                This means…

· Carbon shares __________ electrons

to obtain a closed shell.

· Chlorine shares _________ electron 
to obtain a closed shell.

Example 2: Nitrogen & Hydrogen









This means…


       

· N has ___electrons to share 

· H has ___ electron to share.

C)  Covalent Bonds & Melting Points

· Melting points of covalent compounds are generally _________ than ionic compounds.

· The m.p. for the some common covalently-bonded molecules:

CH4  -182oC, O2  -218oC,  CO2  -57oC.

· The m.p. for the ionic compounds NaF, LiF and KCl are between 600oC.-1000oC.

· Exceptions:  Some covalent compounds such as C (diamond) has high m.p. (3550oC).  
Basic Definitions:  
I) Intramolecular Forces (“intra” means “within”)

· Bonds or forces within the molecules, holds 2 atoms together as a unit.

E.g.

II) Intermolecular Forces (“inter” means “between”)

· Bonds or forces between 2 molecules, hold 2 molecules next to each other.

E.g. 

Explanation:
· During melting, the solid-solid bonds are broken.  The weaker these bonds, the __________  the m.p.; the stronger these bonds, the __________ the m.p.

        Ionic Compound (NaCl)
            vs.
     Covalently-Bonded Solid (I2)
     NaCl (s) + heat ( Na+ (l)+ Cl- (l)


          I2(s) + heat  I2(l)
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Summary:

· The ___________________________(intramolecular/intermolecular) bond is the bond that is broken in chemical reactions.  Examples include ionic and covalent bonds.  Covalent bonds are _______________(weaker/stronger) than ionic bonds.

· The ___________________________(intramolecular/intermolecular) bond is the bond that is broken in melting.  Examples include solid-solid bonds which hold molecules together in lattice networks.  These bonds are ________________(weaker/stronger) in a covalent compound, hence covalent compounds have ______________(lower/higher) melting points.

Summary Table:  Ionic Bonds versus Covalent Bonds

	
	Ionic Bond
	Covalent Bond



	Forms between

which type of elements?
	
	

	Melting point

(relatively high/low)
	
	

	Electronegativities (EN) of the bonding elements
	
	

	Electron transfer or

Electron sharing
	
	


Assignment:  Hebden p.177-179 #68-72
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Forces & Definitions

A)  Intramolecular Forces (“intra” means “within”)

· Forces within the molecules, between the atoms

· E.g. Ionic bonds, covalent bonds

B) Intermolecular Forces (“inter” means “between”)

· Also known as Van der Waals forces
· Hold neutrally-charged molecules next to each other such as in the lattice networks

· 2 Main Types:  London Force & Hydrogen Bonding

I)  London Forces:  (London Dispersion Force)

· Type of intermolecular force (Van der Waals)

· Weak attractive forces which arise as a result of temporary dipolar interactions b/w molecules.

· Present in both covalent and ionic bonding 

· Reason for covalent bonded molecules behaving as solids or liquids (explain the trend in m.p. for covalent solids)

C) Dipole:  

· Partial separation of charge due to unequal sharing of electrons (different EN)

· One end of the molecules is slightly positive over the other end which is slightly negative.

· The least electronegative element is the positive side.

· The more electronegative element is the negative side.

Example 1:  HCl





Example 2:  Water (H2O)

D)  Polarization:  (Cause of London forces b/w atoms)

· The process that creates temporary(short-lived) dipole

· Due to electrons b/w atoms repelling each other.

· Atoms which polarize easily care said to have a high polarizability.

· More negative side is represented by -; more positive side is represented by +

· The partial dipole is short-lived due to the movement of electrons within the atom.

· Partial dipole creates weak interactions b/w atoms.

E.g. 1)  Between 2 Helium atoms




Rules governing strength of London forces:

· The greater the atomic number of an atom, the more electrons there are, the stronger the London forces

· Exists in ionic and covalent compounds.

· Since London forces are the weakest bonding force, they are only important  when they are the only attractive force between the following species:

· A) adjacent noble gas atoms

· B) adjacent covalently-bonded molecules (having full shells after bonding)

Hence, covalent compounds (non-metals) have lower melting points, and their melting points increases down a column.

Q:  What’s the difference between Dipole & Polarization?  

Case 1:  Diatomic Molecules:








· The 2 identical atoms have the same EN, so they share the electrons equally.

· Neither atom wants to donate its electron.

· No PERMANENT dipole, only TEMPORARY dipole if the molecule has a high polarizability!!!

Case 2:  Two different non-metals with different EN.

· Both elements have high EN, so neither element wants to donate their electrons (like a tug-of-war)

· The one with higher EN will attract and hold onto the electrons more strongly, so the one with higher EN will be slightly more negative, the other slightly positive.

· This results in a dipole

Q:  Which of the following compounds will have a (permanent) dipole?  

        O2
, H2O, NH3, BeH2, HCl, Br2 
Summary:  Ionic Bonds versus Covalent Bonds

	
	Ionic Bond
	Covalent Bond



	Forms between:
	Metal & Non-metal
	

	Melting point:
	High
	

	Electronegativities (EN):
	Metal (low EN) & Non-Metal (high EN)
	

	Intramolecular force:
	Transfer of electrons; 

Attraction between + & - ions
	

	Intermolecular force:
	London forces are unimportant in explaining the trend in m.p.
	

	Melting Point: Increases/decreases down a column?
	Trend:  

M.p. decreases down a column

Reason:  

Ionic bond strength decreases w/increasing distance (Rule 3); thus lower m.p. with weaker ionic bond.
	

	Q:  What happens to the strength of the London forces b/w 2 identical atoms going 

       a) down a column?

       b) left to right across the periodic table?




Practice Problem:  Hebden: p. 177-179 #68, 69, 70, 71, 72, p.181 #74-78, p.182 #79-84


















PAGE  
1

