	5.9 Module 2815 
	Component 05: Gases, Liquids and Solids

	
	LP3.1, LP3.2, LP3.3.


	Content
	In
	Comments

	5.9.1 States of matter
	  
	  

	Content
( Review of appropriate material on inter-particular forces from AS Chemistry – Module 2811: Foundation Chemistry, 5.1.3 Structure and Bonding.
( The characteristics of the three states of matter (the phases).
( The gaseous state.
( Ideal gas behaviour and deviations from it.
( The Ideal Gas Equation and its use in determining a value for relative molecular masses.
	  
	  

	Assessment outcomes
Candidates should be able to:
	  
	  

	(a) describe, using a kinetic-molecular model, the solid, liquid and gaseous states; melting, vaporisation and vapour pressure (see also 5.1.3(k)).
	7.1
	  

	(b) state the basic assumptions of the kinetic theory as applied to an ideal gas.
	8.2
	  

	(c) explain qualitatively, in terms of intermolecular forces (see also 5.1.3(k), (l)) and molecular size,
	  
	  

	
(i) the conditions necessary for a gas to approach ideal behaviour;
	8.2, 8.5
	  

	
(ii) the limitations of ideality at very high pressures and very low temperatures.
	8.5
	  

	(d) state and use the Ideal Gas Equation pV = nRT in calculations, including the determination of the relative molecular mass of a volatile liquid.
	8.3
	  

	5.9.2 Phase diagrams
	  
	  

	Content
( Phase diagrams of: pure compounds; of solid-solid, solid-liquid and liquid-liquid solutions.
( Eutectics.
( Alloys.
	  
	  

	Assessment outcomes
Candidates should be able to:
	  
	  

	(a) understand that phase diagrams are graphical plots of experimentally determined results.
	7.7
	  

	(b) interpret phase diagrams as curves describing the conditions of equilibrium between phases and as regions representing single phases.
	7.7
	  

	(c) predict how phases may alter with changes in temperature or pressure.
	7.7
	  

	(d) sketch the shape of the phase diagram for water and explain the anomalous behaviour of water (see also 5.1.3(m)).
	7.7
	  

	(e) understand and use the term eutectic.
	7.7
	  

	(f) interpret phase diagrams for two-component systems and predict how compositions and phases vary with changes in temperature.
	7.7
	  

	(g) sketch the shape of the phase diagram for mixtures of tin and lead.
	7.7
	  

	(h) state, and explain in simple terms, how the hardness and melting points of common alloys differ from those of pure metals.
	7.7
	  

	(i) sketch the shape of the phase diagram for a two-component system, such as NaCl and water.
	7.7
	  

	(j) sketch the shape of the solubility curve of a salt, such as NaCl in water.
	7.7
	  

	5.9.3 Distribution between phases
	  
	  

	Content
( Review of appropriate material on equilibrium constants from A2 Chemistry – Module 2816 (component 01): Unifying Concepts in Chemistry, 5.11.2 How Far?
( The solubility of gases in liquids; Henry’s Law.
( Partition coefficient; solvent extraction.
	  
	  

	Assessment outcomes
Candidates should be able to:
	  
	  

	(a) describe and explain how the solubility of a gas in a liquid is affected by pressure, temperature and change of chemical state.
	11.3, 11.4
	  

	(b) state Henry’s Law and apply it in simple calculations (see also 5.11.2(c), (d)).
	  
	Henry’s Law follows from Le Chatelier’s principle: it states that the volume of gas dissolved is proportional to the pressure applied.

	(c) state what is meant by a partition coefficient.
	31.1
	  

	(d) calculate a partition coefficient for a system in which the solute is in the same molecular state in the two solutions.
	  
	Kd for a species X partitioned between two immiscible solvents (1 and 2) is Kd = [image: image1.png]




	(e) explain solvent extraction.
	31.1
	  

	5.9.4 Raoult’s Law and distillation
	  
	  

	Content
( Raoult’s Law; its application to liquid-liquid mixtures; positive and negative deviations.
( Boiling point/composition curves; fractional distillation; azeotropic mixtures.
( Steam distillation.
	  
	  

	Assessment outcomes
Candidates should be able to:
	  
	  

	(a) state and apply Raoult’s Law.
	22.2
	  

	(b) explain qualitatively the effect of a non-volatile solute on the vapour pressure of a solvent and the freezing point and boiling point of the solution.
	7.7
	Shows the effect of NaCl on the freezing point of water.A non-volatile solute elevates the boiling point of the solution.

	(c) outline, in qualitative terms, the relationships of boiling point and enthalpy change of vaporisation with intermolecular forces (see also 5.1.3(p)).
	7.2
	  

	(d) interpret the boiling point/composition curves for mixtures of two miscible liquids in terms of

(i) ‘ideal’ behaviour;

(ii) positive or negative deviations from Raoult’s Law, related to intermolecular attractions or bonding.
	22.2
	  

	(e) understand and use the term azeotropic mixture.
	22.2
	  

	(f) explain the limitations on separating two components which form an azeotropic mixture.
	22.2
	  

	(g) describe the principles of fractional distillation of ideal liquid mixtures.
	22.2
	  

	(h) describe a typical laboratory fractionating column.
	22.1
	(photo shows packing as well)

	(i) demonstrate a knowledge and understanding of the packing of fractionating columns and other means of establishing equilibrium at different temperatures between liquid and vapour.
	22.1
	  

	(j) explain the concept of theoretical plates in fractionating columns.
	  
	  

	(k) deduce the number of theoretical plates by graphical means, using given data.
	  
	  

	(l) explain steam distillation of two immiscible liquids.
	28.3
	  

	(m) demonstrate an awareness of the applications of fractional and steam distillation to the separation of the components of liquid mixtures.
( Examples include making distilled water, the distillation of aqueous ethanol, the fractional distillation of crude oil, the steam distillation of natural products, for example: eucalyptus, citrus fruit peel, perfumes from plant material.
	31.1
	photo shows apparatus used


 

