Name: ____________________

Chapter 6: Covalent Bonding Review

1. Summarize the differences and similarities between ionic and covalent bonds (role of electrons, structure, conductivity, melting point, solubility, state of matter):

Ionic: There is a transfer of electrons based on a large difference in electronegativity between the bonding atoms.  The structure is a crystal lattice, with positive and negative ions arranged to maximize the attraction of the positive and negative ions, and minimize the repulsions between like charges.  The crystal lattice arrangement of ions is very stable, so it is difficult to break apart the bonds, meaning melting and boiling points are high.  Ionic compounds do not conduct as solids because there is no movement of the ions (except vibrations), but as liquid or when dissolved in water ionic compounds conduct because of the charged ions.  Ionic compounds tend to be solids at room temperature and dissolve in water.

Covalent: Covalent compounds share electrons.  Polar covalent compounds share electrons equally (meaning there is a slight difference in electronegativities between the two bonding atoms) and nonpolar covalent compounds share electrons equally (meaning there is little difference between electronegativities between the two bonding atoms so the electron cloud is relatively equal).  Covalent compounds have the structure of individual molecules, with the shape being predicted by VSEPR theory so that electron repulsions are minimized by the maximum possible bond angle based on the number of bonding atoms and lone pair electrons.  Individual molecules are then further organized based on the weak attractions of intermolecular forces (dispersion, dipole, hydrogen bonding) between neighboring molecules.  Since there is no crystal lattice, covalent compounds more readily melt and boil at lower temperatures, because the intermolecular forces between molecules are not as strong as bonds (intramolecular forces) within the crystal lattice structure of ionic compounds.  Covalent compounds do not conduct electricity in any state and tend to be liquids, gases, or soft solids at room temperature.  Lastly, solubility of covalent compounds depends on if the molecules are polar or nonpolar.  Polarity of an individual bond is determined by determining the dipole by calculating electronegativity differences of the atoms in the bond.  For overall molecules, polarity is determined based on the dipoles, but the overall shape must be considered too.  Overall molecules are polar if there are lone pairs on the central atom or if there is an asymmetrical arrangement around the central atom.  To determine solubility, the rule is “like dissolves like” so polar molecules dissolve in polar solvents and nonpolar molecules will dissolve in nonpolar solvents.  Water is polar and hexane is nonpolar, so polar covalent molecules will be soluble in water and nonpolar covalent molecules will NOT be soluble in water but would be soluble in the nonpolar hexane solvent.
2. Identify each compound as ionic (I) or covalent (C) and write the formula: 

a. Diphosphorous pentoxide

I or C

P2O5
b. Copper (II) sulfate


I or C

CuSO4
c. Carbon tetrachloride

I or C

CCl4
d. Ammonium nitrate


I or C

NH4NO3
3. Identify each compound as ionic (I) or covalent (C) and name each compound: 

a. KOH

I or C
potassium hydroxide
b. SiO2

I or C
silicon dioxide 
c. SO3

I or C
sulfur trioxide
d. MgSO4
I or C
magnesium sulfate
4. Classify the bond character using electronegativity differences:
a. O-H
 3.5-2.1 = 1.4

polar covalent
b. Li-F
 4.0 – 1.0 = 3.0
ionic
c. S-Cl
 3.0 – 2.5 = 0.5
polar covalent
d. N-O
 3.5 – 3.0 = 0.5
polar covalent
5. Intermolecular Forces:

a. List the IMFs present in water molecules (
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)
Hydrogen Bonding, Dipole-Dipole,London Dispersion Forces 

b. List the IMFs present in hydrogen sulfide molecules (
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)
Dipole-Dipole, London Dispersion Forces

c. Hydrogen sulfide (
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) is found in the atmosphere and is responsible for tarnishing silver, how do intermolecular forces explain why water is a liquid and hydrogen sulfide is a gas?
Water has hydrogen bonding as its strongest IMF, whereas hydrogen sulfide only has dipole-dipole as its IMF.  So, that greater attraction of water moleucles (hydrogen bonds) causes water to be a liquid, whereas the weaker attraction (dipole-dipole) between hydrogen sulfide molecules causes it to remain a gas.  

6. Complete the VSEPR table: 

	
	Lewis Dot Structure
	Shape
	Bond Angles
	Ball and Stick model
	Polar or Nonpolar?

Dissolves in water or hexane?
	Identify the intermolecular forces present

	CH2F2
	[image: image4.png]



	Tetrahedral
	109.5
	[image: image5.png]



	Polar, would dissolve in water
	Dipole-Dipole, dispersion
(NOT hydrogen bonding because H is not directly bonded to F)

	PCl3
	[image: image6.jpg]



	Trigonal pyramidal
	<109.5
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	Polar (lone pairs), would dissolve in water
	Dipole-Dipole, dispersion

	CH4
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	Tetrahedral
	109.5
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	Non-polar, would dissolve in hexane
	Dispersion only

	H2CS
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(with S instead of O)
	Trigonal Planar
	120
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	Polar, would dissolve in water
	Dispersion

	SO42-
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	Tetrahedral
	109.5
	[image: image13.png]



	Non-polar, would dissolve in hexane
	Dipole-Dipole, dispersion
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