Assignment 3: Illegal Dumpers
	Assignment 3: Illegal Dumpers

	Learning Outcome  3:  Be able to investigate organic compounds that are used in society today

	Scenario: Working as an analyst for a waste disposal company you have been asked to carry out tests on illegally dumped chemical substances to aid their identification. You will also need to be able to describe the use of the identified chemicals to help decide if they can be recycled or disposed of.

	Assessment Method: A completed report of the test results and a consideration of the uses of some of the identified materials.

	Criteria Covered: P3, M3, D3

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

	Formal teaching: organic compounds
Practical work 
Assignment 3: Illegal Dumpers (P3, M3, D3).
	P3 Carry out experiments to identify organic compounds
To achieve P3, learners should identify alkanes, alkenes, alcohols and carboxylic acids from their chemical formulae. This could but would not need to be linked to practical work on these compounds.
Task:
Complete a ‘circus’ activity where various simple tests and problems are solved to identify substances as being either alkanes, alkenes, alcohols, carboxylic acids or halogenated compounds.
.

	M3 Describe the uses of organic compounds in our society

To achieve M3, learners should be able to describe the use of alkanes as fuels, the use of alkenes and substituted alkenes in the production of addition polymers, at least two uses of alcohols and a use of a carboxylic acid, for example ethanoic acid. The application of at least one polymer in society must be described.
Task:

For a range of selected items (to include an alkane, alkene, alcohol, carboxylic acid, halogenated compound and an addition polymer) from the task in P3, students are required to describe possible uses in society.

	D3 Explain the benefits and disadvantages of using organic compounds in our society

To achieve D3, the learners should be able to explain at least two benefits to society of organic compounds and at least two disadvantages to society of using organic compounds.
Task:

Explain at least two benefits and two disadvantages to society for the use of (a) hydrocarbons as fuels and (b) halogenated polymers (c) alcohols and (d) organic acids.

	Unit Content
	
	
	

	Hydrocarbons: alkanes and alkenes (methane, butane, pentane and octane, and ethene); 2D structures; shapes; applications of hydrocarbons, e.g. natural gas, Camping Gaz, petrol; polymerisation of ethene and its applications, e.g. making polyethene, Teflon

Halogen-containing organic compounds: chloroethene; polymerisation of chloroethene (PVC and PVCu)  applications, e.g. PVCu is used in double glazing products

Oxygen-containing organic groups: alcohols (ethanol); carboxylic acids (ethanoic); structures; physical properties and combustion; applications of ethanol, e.g. alcoholic drinks, biofuels, cosmetics, inks, coatings  applications of ethanoic acid, e.g. pickling, manufacture of esters
	
	
	

	Delivery Amplification
	
	
	

	Learning outcome 3 looks at organic chemicals. Model making will be valuable here, both ball and stick and IT based. Care will be needed with practical work. Check CLEAPSS guidance for health and safety information. Learners would typically be introduced to alkanes as the main components of the fractions derived from crude oil. Learners should be comfortable recognising and constructing formulae of straight-chain alkanes, and naming alkanes (carbon numbers 1-8). Learners should understand the uses of alkanes as fuels. Learners can be introduced to ethene and other alkenes and can make models of ethene and then join the models to make poly(ethene). This will then lead on to the manufacture and uses of addition polymers. Learners should learn to recognise the formulae for alcohols and carboxylic acids before studying their uses.
	
	
	


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.

The obvious starting point for the assignment would be the fractional distillation of crude oil as a source of alkanes. Alkenes could be then introduced as products of cracking and their use as monomers would cover polymerisation. Thereafter the other functional groups covered in the unit content will need to be covered. To make this meaningful (and useful for the assignment criteria) the uses and social impacts of the compounds covered should be emphasised throughout. Students will have to be made familiar with structural formulae of the specified classes of compound. There is an excellent free Drawing Package (ChemSketch) that can be used to assist the drawing of such structures on presentations and documents. Details of how it can be downloaded and used is given in the ‘Supporting Resources’ section.
The first task is a circus where students are required to identify a range of chemicals from various simple tests and tasks. Completion of the first section of the worksheet that accompanies this (Worksheet U4 3.1) will provide evidence for P3. There is a set of student cards that can be used for a circus activity in the ‘Supporting Resources’ section.
The next section of the worksheet requires students to describe possible uses for a range of compounds mentioned in the Unit Content. This can be used for the assessment of M3.
The final section asks students to explain at least two benefits and two disadvantages to society for the use of (a) hydrocarbons as fuels and (b) halogenated polymers (c) alcohols and (d) organic acids. This is necessary for D3.
