TOPIC 13:  Comparing PERIODICITY in oxides and chlorides across period 3:
13.1.1 Explain the physical states (under standard conditions) and electrical conductivity (in the molten state) of the 

           chlorides and oxides of the elements in period 3 in terms of their bonding and structure.

13.1.2 Describe the reactions of chlorine and the chlorides referred to in 13.1.1 with water.
Use the internet (find websites on the chemistry wiki) or textbooks to complete the tasks below.

Oxides
1. Formulae of the oxides
a. Write the formula for the oxides formed by the period 3 elements except Ar. For P, S and Cl there is more than one  oxide so only include the two most common oxides. 
b. For each formula above, write down the highest oxidation state for the period 3 element; oxygen’s oxidation state will always be – 2.
2. Melting, boiling points and electrical conductivity of the oxides
a. State how melting and boiling point of the oxides change as you go across period 3 and indicate the state of each oxide at room temperature.  Explain the trend using ideas about structure and bonding (hopefully you remember some of this from IGCSE!!!). 
b. Indicate the conductivity of the molten oxides. Explain the conductivity using ideas about structure and bonding; remember for a substance to conduct it must have mobile charged particles.
3. Reaction with water, acids and alkalis
      Use the following information to complete the table.  
· Metal oxides react with water to form alkali solutions.
· Aluminium oxide does not dissolve in water but reacts with both acids and alkalis to form a salt (a chloride with the acid and an aluminate with an alkali) and water.
· Silicon dioxide does not dissolve in water but can act as an acid to react with an alkali to form a salt (a silicate) and water.

· Non-metal oxides react with water to form acidic solutions.

	 balanced symbol equation of reaction
	pH of product
	acid or base or neutral?

	Na2O (s)    +   H2O (l)         ((

	
	

	MgO (s)    +   H2O (l)         ((

	
	

	Al2O3 (s)    +   HCl (ag)         ((

	
	

	Al2O3 (s)    +   NaOH (aq)         ((

	
	

	SiO2 (s)    +   NaOH (aq)         ((

	
	

	P4O10 (g)    +   H2O (l)         ((

	
	

	SO3 (g)    +   H2O (l)         ((

	
	

	Cl2O (g)    +   H2O (l)         ((

	
	


Chlorides


1.  Complete the table below.
	element
	Na
	Mg
	Al
	Si
	P
	Cl

	formula of chloride formed
	
	
	
	
	
	

	oxidation state of period 3 element in chloride
	
	
	
	
	
	

	empirical ratio between period 3 element and chlorine (period 3 element : O)
	
	
	
	
	
	

	state at room temperature
	
	
	
	
	
	

	bonding


	
	
	
	
	
	

	structure


	
	
	
	
	
	

	electrical conductivity when molten
	
	
	
	
	
	


2. Complete the following equations for the reaction with water for some of the chlorides. Aluminium and silicon chloride form an acid and a hydroxide. Whilst phosphorus chloride and chlorine form 2 different acids. Suggest a pH for the product solution.

	
	pH of product solution

	AlCl3 (s)    +   H2O (l)         ((

	

	SiCl4 (g)    +   H2O (l)         ((

	

	PCl5 (g)    +   H2O (l)         ((

	

	Cl2 (g)    +   H2O (l)         ((

	


Analysis

Compare the trends (differences and similarities) in properties between chlorides and oxides as you go across in period 3. Use a table.  
