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	Water Treatment Systems

	
	
	

	Investigate the salinity of different water samples

                                                          

	Subject(s):  Science, Design & Technology, Mathematics
Approx time: 60 mins 
	
	Key words / Topics: 
· clean water

· health

· evaporation

· water supply

· treatment systems

· engineers 
· measurements

· errors

· averages


	Suggested Learning Outcomes
	
	

	· Describe how water filtration equipment acts in a number of different ways to produce potable (drinkable) water 

· Explain the importance of working within budget 

· Develop a logical approach to explaining complex systems
· To be able to identify and minimise errors

	

	Introduction
	
	

	Water is crucial to human life, but it can also be a killer. 

Water contaminated with micro-organisms or chemicals, which is then used for drinking or cooking, is a leading cause of disease and death across the world. Poor facilities for the disposal of sewage and other waste-water can quickly lead to the spread of dangerous diseases.

These resources focus on how engineers and scientists work to provide us with safe, clean drinking water, efficient and clean methods for disposing of our waste-water and practical drainage solutions.

Purpose

The activity ‘Filtering water’ can be extended with this practical session in which students investigate the salinity of different water samples.

	
	
	

	Activity
	
	Teacher notes

	Arrange students into pairs.

· Students are given the task to test three water samples from for their levels of salinity. They will do this using a multimeter. 

· Explain to the students that it works by passing a small electric current through the sample of salt water and measuring its electrical resistance. 

Before they test the samples from the desalination plants the students will need to calibrate their salinity testers.

Once they have done this, they can test the samples from each desalination plant and check the resistance readings against their graphs. They should then be able to read off a corresponding salt concentration.

Show students the salinity meter set up on the ‘Calibrating your salinity probe’ handout sheet. (ca 10 minutes)

Give each pair a copy of the Calibrating Your Salinity Probe (Handout). Ask students to wear safety goggles during the experiment as salt water in the eye is liable to sting.

Get students to proceed with the activity, calibrating their probes and then testing the three samples from the desalination plants. (ca 25 minutes)
Once the teams have tested the three samples from the desalination plants and read off concentrations from their graphs, they could be asked to contribute their results to a class results table. This could then be used to calculate average values. Students could also be asked to suggest how errors might have appeared in their results and what could be done to minimise or eliminate them. (ca 10 minutes)
Review the lesson and summarise key points:

· The resistance of water decreases with increasing salt concentration and this can be used as a way of measuring salinity 

· It is important that scientific instruments are correctly calibrated otherwise the measurements they provide us with will have limited value 

· It is important to understand the nature and size of errors in experiments. This way they can either be eliminated or minimised. Knowing the degree of likely error also allows us to estimate how confident we can be in our results. (ca 5 minutes)

	
	Adding salt to water reduces its electrical resistance because it increases the number of ions in the water able to carry the electrical current. The more salt there is in a sample of water, the lower is its resistance.

To do this each pair will be given a set of five saline solutions of known and labelled concentrations and a sample of pure (deionised) water. They will then need to plot a graph of electrical resistance against salt concentration.
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  Calibrating Your Salinity Probe (Handout)
Suggest that students use a piece of chalk to mark the exact position of their retort stands on the bench so that they can be returned to that position if they are moved. They will also need to ensure that their probes are immersed in the solutions to the same depth each time. The easiest way to do this is simply to ensure that the conducting parts of their probes are completely immersed in each sample.  

These points are important because the resistance they measure will depend on the distance between the probes and also how much of the conducting part of the probes is immersed in the sample. It may be necessary to advise students to make sure that they use the same volume of solution for each test, to ensure that the probes have comparable immersion (ca 10 minutes)


	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Provide calibration graphs so that students can read off the values.

Demonstrate with commentary the use of the equipment to carry out a measurement (rather than just providing instructions).
	
	Ask students to plan an experiment on how they could test the salinity of treated water using conductivity.

	
	
	

	Resources
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	Resources required for the class

A set of three different saline solutions of ‘unknown’ concentrations. These should be provided in 100 ml straight-walled beakers labelled ‘desalination plant A’, ‘desalination plant B’ and ‘desalination plant C’ so that there are enough samples for every pair of students to have one of each.

Sample A should have 3.5g salt per 100 ml of water, sample B should be de-ionised water with no added salt, and sample C should contain 6g salt per 100 ml of water.

Note: all samples should be provided so that they are deep enough to cover completely the conducting part of the probes on the multimeters.

Resources required per pair

· One multimeter with a setting to measure resistance 

· Five different known concentration saline solutions in 100 ml straight-walled beakers. The samples can be mixed as 1g/100 ml, 2g/100 ml, 3g/100 ml, 4g/100 ml and 5g/100 ml. They should each be labelled with their concentration

· One sample of deionised water (labelled ‘pure water’)

· Graph paper 

· Two retort stands, bosses and clamp arms 

· Wooden block about 4 or 5 cm thick and 10 cm square 

· Scissors 

· Safety goggles 
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  Calibrating Your Salinity Probe (Handout)


	
	
	

	Additional websites
	
	

	· You Tube: The video clip ‘Would You?’ ( http://www.youtube.com/watch?v=77Mv8pauMKc) illustrates clearly the importance of having clean water 


	
	
	


	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM (The story):  Pure Water

· FILM (The story):  Saving Water
· FILM (How it works): Reverse Osmosis Purification
· FILM (Who makes it work):  Shivaji Deshmukh
· ACTIVITY:  Engineering safe water
· ACTIVITY:  Killer Water
· ACTIVITY:  Spreading Disease
Main (Options)

· ACTIVITY: Testing water filtration systems
· ACTIVITY: Filtering Water 
	Extension (Options)

· ACTIVITY: Water supply

· ACTIVITY: Water Treatment Systems
Plenary

· GAME: Outbreak
· GAME: Sip of Sewage
· QUIZ: World Water

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used
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	· The story Pure Water

· The story Saving Water

· How it works  Reverse Osmosis Purification

· Who makes it work  Shivaji Deshmukh

	
	
	

	Curriculum links 

	England: National Curriculum
Science 

· KS3 2d, 2e, 3b, 3c, 35b 
· KS4 1.1a,b, 1.2a,b,c,d, 1.3a,b,c, 2.3a
Mathematics 

· KS3 1e, 1f, 1g, 2a, 2c, 2g, 3c, 4l, 6a, 9a, 9b
· KS4 1.1a, 1.1b, 1.3b, 2.1a, 2.2k, 4d
GCSE

AQA Combined Science: synergy
· 4.4.1.8 .
AQA Combined Science: Trilogy

· 5.10.1.2

Edexcel 9-1 Combined Science

· 9.14

Eduqas 9-1 Combined Science

· 12. Earth and its atmosphere / i
OCR Gateway science combined science A

· C6.2g

OCR Twenty first cwentury science combined science B

· C4.1, 2.12

AQA Chemistry 

· 4.10.1.2

Edexcel Biology

· 9.14

AQA Mathematics

· N2, N13, A9, A12, S2
Edexcel 9-1 Mathematics
· N2, N13, A9, A12, S2

Eduqas Mathematics

· FN2, HN2; FN13, HN13; FA9, HA9; FA12, HA12; FS3, HS3
OCR Mathematics

· 1.02a, 2.01b, 2.02b, 7.01b, 7.02a, 12.02a

	Northern Ireland Curriculum
Science

Developing pupils’ knowledge, understanding and skills 

· Organisms and health
· Chemical and material behaviour

(Objective 1) Developing pupils as Individuals 

· explore the physical, chemical and biological effects on personal health

 (Objective 3) Developing pupils as Contributors to the Economy and the Environment 

· investigate the effects of pollution e.g. water and specific measures to  improve and protect the environment
Technology & Design

(Objective 1) Developing pupils as Individuals

· abide by health and safety rules when using tools, machines and equipment

Learning Outcomes

· demonstrate practical skills in the safe use of a range of tools, machines and equipment;

· show deeper understanding by thinking critically and flexibly, solving problems and making informed decisions, using Mathematics and ICT where appropriate;

· work effectively with others
Mathematics and Numeracy

Developing pupils’ knowledge, Understanding and Skills 
· the application of mathematical skills to real life and work situation
(Objective 3) Developing pupils as Contributors to the Economy and the Environment

· explore how the skills developed through mathematics will be useful to a range of careers

· understand the need to manage renewable and non-renewable resources

Learning Outcomes
· demonstrate self management by working systematically, persisting with tasks, evaluating and improving own performance

	Scotland: Curriculum for Excellence 
Sciences
Materials – Chemical Changes

· SCN2-18a
Topical Science 
· SCN2-20a

Technologies

· TCH 3-01a, TCH 3-13a

Numeracy and Mathematics

· MNU 4-01a, MNU 4-11a, MTH 2-21a, MTH 4-20b


	Wales: National Curriculum
Science 
· KS3 Skills (Enquiry: Planning 5; Developing 1; Communication 3)
· KS4 Skills (Communication skills 2,3; Enquiry and practical skills 2,3)
Mathematics

KS3 and KS4 Skills (Solve mathematical problems)
· develop their skills of estimating and measuring; recognise limitations on the accuracy of data and measurement; select an appropriate degree of accuracy
KS3 and KS4 Skills (Communicate mathematically)

· present work clearly, using diagrams, labelled graphs and symbols

KS3 and KS4 Range (Measures and money)
· read and interpret scales on measuring instruments and understand the degree of accuracy that is possible, or appropriate, for a given purpose

KS3 and KS4 Range (Handling data)

· interpret information given in a wide range of graphs, diagrams and statistics, especially real-life data

· calculate or estimate values of the mode, median, mean and range of sets of discrete, grouped and continuous data


	Assessment opportunities

	· The calibration graph can be used to assess mathematical skills.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative Thinker

· Team Worker




