Pure Substances and Mixture Unit Task
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Scenario

You will play the role of an environmental scientist. You have been called in to investigate a river that may be polluted. There is a natural woodland on one side of the river and a factory on the other side of the river. Some of the waste from the factory runs into the river.

Design Brief

Your task is to separate and identify the components of a sample of contaminated river water taken from just below the factory’s waste pipe. Your procedure should be efficient (have the fewest possible steps) and effective (separate as many components as possible).

You will determine whether the factory waste contains pollutants that might be harmful to local wildlife. You will also suggest how the factory could remove these pollutants from its water before letting the water run into the river. Finally, you will consider the costs and   benefits of your suggestion.

Equipment and Materials

Several identical samples of contaminated river water are available for you to work with. Choose the equipment and materials for your procedure, including safety equipment.

Research and Consider

Examine the mixture and think about the characteristics of the components of the mixture. If necessary, place the mixture under bright light or stir it to explore its components further. You may want to use a magnifying glass.

Plan and Construct

1. Plan how you will separate a sample of the mixture into its components. Assume that the mixture may have components that you cannot see. 

2. Write a detailed procedure. You may use a flow chart.

3. Have your teacher check and approve your procedure.

4. Assemble your equipment and materials, and perform your procedure. Record your observations.

Test and Modify

• Did your procedure separate all possible components of the mixture?

• Should you change the sequence of steps in your procedure?

• Can you reduce the number of steps in your procedure?

If necessary, modify your procedure and try it again.

Evaluate

Compare how well your procedure meets the requirements of the Design Brief:

• How well were you able to separate all of the components of the contaminated river water?

• What were the components?

• What characteristics of the components did you use to separate them?

• How could you improve your procedure, or make it more effective and more efficient?

• Are any of the components damaging to the environment? If so, how should they be removed from the factory’s waste? If necessary, perform research to answer these questions.

Go
Communicate

Draw a detailed flow chart showing all the steps that you used to separate the mixture’s

components. This should be an expansion of the one you created for Plan and Construct. Label each step with the following information:

• the separation method that you used

• the components that you obtained

• the characteristics of the components that allowed you to separate them from each other

Indicate, on your flow chart, which components may have been damaging to the environment, and how they should be removed from the factory’s waste.

Present your findings in a creative and effective format.

Assessment

Criterion C: Knowledge and Understanding of Science

Students should show their understanding of the main scientific ideas and concepts of science, by applying these to solve problems in familiar and unfamiliar situations. Students should develop critical-thinking skills to analyse and evaluate scientific information.

	Achievement Level
	Descriptor

	0
	The student does not reach a standard described by any of the descriptors given below.

	1-2
	The student recalls some characteristics of components that allow separation of a mixture. The student partially applies these characteristics to solve the problem at hand. 

	3-4
	The student mostly explains the characteristics of components that allow separation of a mixture. The student applies these characteristics to solve the problem at hand. The student analyses scientific information by identifying the dangerous components of the mixture and recommending a technique for removing dangerous components. 

	5-6
	The student completely explains the characteristics of components that allow separation of a mixture. The student applies these characteristics effectively to solve the problem at hand. The student analyses and evaluates scientific information by identifying the dangerous components of the mixture and recommending a  technique for removing dangerous components. The student makes scientifically supported judgments and explanations. 


Criterion F: Attitudes in Science

This criterion refers to encouraging students’ attitudes of safety, respect and collaboration. Students are expected to:

• carry out scientific investigations using materials and techniques skillfully and safely and showing respect for the living and non-living environment

• work effectively as a member of a team, collaborating, acknowledging and respecting the views of others as well as ensuring a safe working environment.

	Achievement Level
	Descriptor

	0
	The student does not reach a standard described by any of the descriptors given below.

	1-2
	The student requires guidance and supervision when using laboratory equipment. The student can work safely and cooperate with others but may need reminders. 

	3-4
	The student uses most equipment competently but might require occasional guidance; on most occasions pays attention to safety and works responsibly with the living and non-living environment. The student generally cooperates well with other students.

	5-6
	The student works largely independently; uses equipment with precision and skill; pays close attention to safety and deals responsibly with the living and non-living environment. The student consistently works effectively as part of a team, collaborating with others and respecting their views. 


Teaching Notes
Scenario

• Explain to students that testing water samples is one of the most important ways to monitor water pollution. Technicians and scientists in many industries test water samples daily and must report their findings to government agencies.

• Explain to students that, for safety reasons, they will be studying a sample of simulated river water instead of an actual sample of industrial waste. Each component in the mixture they examine will represent a specific type of industrial waste that has similar properties.

Design Brief

• Provide students with the submission date for their design briefs. Students should not proceed to the next step until their design briefs are approved.

• Encourage students to think about how they will figure out a way for the factory to eliminate harmful substances from its waste stream. In particular, they should think about what resources they might use.

Equipment and Materials

• You should prepare river water samples for each group. Make enough that each group can have two or three samples to work with (all of the samples a group works with should be the same). Some suggestions for materials to add to the water include vegetable oil (represents petroleum or used motor oil); salt (represents solid, water-soluble wastes and road salt); iron filings (represents magnetic, metallic waste); copper filings (represents nonmagnetic, metallic waste); sawdust or wood shavings (represents nonmetallic, insoluble waste); soil, gravel, or sand; and leaves, twigs, and/or small pieces of bark.

Research and Consider

• Encourage students to write detailed descriptions or draw diagrams to represent their samples.

Plan and Construct

• Emphasize that students may not continue with this task until their procedure has been approved by you.

• Suggest that students first try to separate any components that are not in solution. Then, they should separate any solution components.

• Go over procedures for disposal of all liquids and solids used in this task. 

Test and Modify

• Determine how you will let students know whether they have separated and identified all the components of their sample. You should also decide whether students will be allowed to try multiple times to separate all of the components. Make sure students understand that they do not need to collect the water itself, but they do need to collect all of the other mixture components.

Extra Challenge

• Students can research other techniques, such as gas chromatography, mass spectroscopy, and infrared spectroscopy, used to separate and identify mixture components. 

EVIDENCE OF LEARNING – Students should be able to…
• produce a design brief given the specifications

• develop and carry out a plan for separating and identifying the components in a sample

• apply the knowledge and skills developed in the unit to develop a procedure to test a sample

• use equipment and materials appropriately and safely

• determine if their procedure meets the specifications outlined in the design brief

• evaluate their procedure according to established criteria

• create a presentation to communicate the project
