IB Chemistry bonding                        

4.4.AS2. Explanation of the physical properties of covalent compounds (volatility, electrical conductivity and solubility) in terms of their structure and intermolecular forces.
4.5 AS2 Explanation of trends in melting points of metals.
4.1 AS2 Explanation of the physical properties of ionic compounds (volatility, electrical conductivity and solubility) in terms of their structure.
Metals

1. The table below shows the ionic radius and melting point for the group 1 metals. 

	alkali metal
	ionic radius (nm)
	melting point ((C)

	Li
	0.060
	180.0

	Na
	0.095
	97.8

	K
	0.133
	63.7

	Rb
	0.148
	38.9

	Cs
	0.169
	28.7


(a) What is a metallic bond?

(b) What trend does the table show between ionic radius and melting point?  Explain the trend.

(c) Which variable that could also affect melting point has been kept constant in this table? 
2. The table shows the charge of the positive metal ion in the lattice of three period 3 metals.

	alkali metal
	ionic charge
	boiling point (K)

	Na
	+1
	1156

	Mg
	+2
	1380

	Al
	+3
	2740


​
What effect does the ionic charge have on the boiling point?
Giant ionic substances

1. Go to the bonding page on the IB chemistry wiki. Watch the animation “dissolving an ionic solid and ethanol” and answer the following questions:

(a) What type of solvent is water (think about what type of molecule it is)?

(b) Why do most ionic substances dissolve in water? You must refer to both negative and positive ions in your answer.

(c) Give an example of a non-polar solvent?

(d) Why do ionic substances not dissolve in non-polar solvents?

2. The table below gives cation and anion radius and ionic charges about four different ionic substances as well as their melting points.  Use the data to explain the order of the melting points of the ionic compounds.

	compound
	cation radius

(nm)
	anion radius (nm)
	cation charge
	anion charge
	melting point ((C)

	NaCl
	0.10
	0.18
	+1
	-1
	801

	NaF
	0.10
	0.13
	+1
	-1
	993

	MgF2
	0.07
	0.13
	+2
	-1
	1261

	MgO
	0.07
	0.14
	+2
	-2
	2852


Simple molecular substances

Watch the same animation “dissolving an ionic solid and methanol” but this time click on the CH3OH button and answer the following questions.
(a) What other forces of attraction, apart from dipole-dipole, acts between the methanol molecules?

(b) Explain why methanol dissolves in water.  
(c) Explain why iodine does not dissolve in water.
