Assignment 1: Sorting for Recycling
	Assignment 1: Sorting for Recycling

	Learning Outcome  1:  Be able to investigate chemical substances with different types of bonding

	Scenario: You are working as a technician for a company that recycles old batteries. You have been asked to investigate ways to test for various types of substances used in batteries so they can be processed appropriately. 

	Assessment Method: Presentation of a report that shows how properties of substances can be used to identify the type of bonding present.

	Criteria Covered: P1, M1, D1

	Topic and suggested assignments/activities and/assessment
	Pass
	Merit
	Distinction

	Formal teaching: different bonding types for chemical substances

Practical work

Assignment 1: Sorting for Recycling (P1, M1, D1).
	P1 Carry out experiments to identify compounds with different bonding types

To achieve P1, learners should carry out practical work which allows them to identify the bonding type in substances as ionic, covalent or metallic on the basis of the properties of the substances.
Task:
Carry out a practical investigation that identifies various substances used in batteries as being ionic, covalent or metallic based on their properties.
.

	M1 Describe the properties of chemical substances with different types of bonds

To achieve M1, learners should be able to describe the characteristic properties of ionic, covalent and metallic substances.
Task:

Complete a report that describes the properties of ionic, covalent and metallic substances that are used in batteries.

	D1 Explain why chemical substances with different bonds have different properties
To achieve D1, learners should explain what features of the types of bonding give the substances their properties, e.g. the presence of delocalised electrons allows metals to conduct electricity or that sodium chloride has a very high melting point because the ions are held together by strong electrostatic interactions.
Task:
An explanation of how the bonding of the various components in a battery affects its properties.



	Unit Content
	
	
	

	Bonding: ionic, covalent, dative covalent, metallic bonding; practically identify ionic and covalent compounds; dot and cross diagrams; electron shell diagrams; properties and applications of ionic and covalent compounds, e.g. group 1 salts, methane, carbon dioxide; covalent substances, e.g. diamond 

graphite, oxygen, chlorine.
	
	
	

	Delivery Amplification
	
	
	

	In learning outcome 1 learners need to know the importance of the various types of bonding and how this affects the properties of the chemical. Learners should, where possible use interactive, e-learning material to study ionic, covalent and metallic bonding. Learners should draw diagrams to show their understanding of the types of bonding. It is appropriate to carry out practical work, measuring electrical conductivity, solubility, melting point and boiling point in order to learn behaviour, characteristic of ionic, covalent and metallic compounds. A model-making investigation can also be carried out by learners to show the shapes of ionic, covalent and metallically bonded chemicals.
	
	
	


Delivery and Assessment Guidance
Note: Although a sample worksheet is provided this is meant to be indicative of the type of tasks that can be carried out by learners for assessment purposes and there are many other alternative ways of gathering evidence, for example project work, poster work, PowerPoint presentations, DVD’s etc.. These decisions will have to be made by individual centres, taking into account local needs and resources.

It is important that students have knowledge of the types of bonding mentioned in the unit content along with the characteristic properties of each. This makes the Merit (M1) the most logical place to start the assignment although this might not be appropriate for all learners. 

To achieve M1 students will need to describe the characteristic properties of ionic, covalent and metallic substances and this should be possible using the second part of Worksheet U4 1.1 which uses various components of cells and batteries to fit in with the scenario. Any other scenario could be treated in a similar way.
Once the Merit task is completed (if it is decided to do the Merit before the Pass) then students can carry out the investigation described in the first part of the worksheet. This will then help to provide evidence for P1.The substances suggested are chosen to both cover the three types of bonding (or four types including the dative covalent bonding present in the ammonium ion) as well as match the scenario:

· Copper and Zinc as electrode.

· Magnesium Sulphate (or Epsom Salts) which is used as an additive on some lead acid batteries.

· Ammonium Chloride used in the electrolyte of zinc-carbon batteries

· Paraffin wax – used as an insulator in some older type batteries and use in the manufacture of some rechargeable lithium lithium batteries (http://www.nano.org.uk/news/805/).

The tests can be carried and recorded on the table in the first section of Worksheet U4 1.1. The worksheet requires students to test electrical conductivity, water solubility and melting point. The latter can be problematic so a simple test can be carried out where a small amount of each substance is added to a test tube and placed in either boiling or water fresh from a kettle. This will give a qualitative melting points as being ‘low’ (in other words below the temperature of the hot/boiling water) or ‘high’. Boiling points are given where applicable. Students will then need to use this information to identify the bonding present.

The distinction criterion (D1) requires a rigorous explanation of how bonding affects the properties of materials. This can be assessed using the task in the final part of Worksheet U4 1.1. It will be necessary for students to mention that covalently bonded molecules have strong intra-molecular bonds but weaker inter-molecular bonds which account for their low melting and boiling points, that ionic compounds have strong electrostatic forces in their lattices, accounting for their high melting and boiling points and metal have positive ions bound together by delocalised electrons that can explain both their conductivity and their high melting and boiling points.
