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How do Group 1 elements react with water? 

Aims

In this activity students will:

· record observations on demonstrations of the reactivity of Group 1 elements with water

· identify a pattern in behaviour

· identify the products formed and some of the product properties.

Students will be working scientifically to:

· make and record observations and measurements using a range of methods for different investigations; and evaluate the reliability of methods and suggest possible improvements

· make predictions using scientific knowledge and understanding.

Students will use the following literacy skills:

· using scientific terminology to describe patterns exhibited by Group 1 elements.

Teacher notes 

· During the demonstration, students should be informed that Group 1 elements are highly reactive and need to be stored under oil to prevent them reacting with oxygen in the air.

· Before carrying out the method below, you should demonstrate to students that the Group 1 elements can be cut with a scalpel (unlike most metals) and although dull when first removed from the oil, they are shiny when cut. 

· Students will need to be familiar with the products formed when Group 1 metals react with water (metal hydroxides and hydrogen) and know that the hydrogen causes fizzing (in the case of potassium it actually ignites and gives the purple flame). Discuss with students that the Group 1 elements have low densities and hence float, and that the energy transfer of the reaction, along with the production of hydrogen gas, propels them across the surface of the water. 

Method for reacting the Group 1 metals with water

1
Set up a safety screen between the reaction and students. Ensure students wear chemical splash-proof eye protection throughout and are two to three metres away from the experiment.

2
Use tweezers to place a piece of lithium on a piece of filter paper resting on a ceramic tile. 

3
Dry excess oil off the lithium by dabbing with a paper tissue and cut off a small piece (around the size of a grain of rice). Return excess lithium to the container and replace the top.

4
Use the tweezers to add the lithium to a trough of water. (The trough should be approximately two-thirds filled with water.)

5
When the reaction is complete, add three or four drops of universal indicator solution. 

6
Stir with a glass stirring rod and allow students to determine the pH value.

7
Repeat the procedure with sodium and then, with even greater care, the potassium. (You will need to replace the water between each experiment so that the pH can be measured.)

Answers 
Questions

1
Group 1 elements are metals. They are found to the left of the ‘steps’ in the periodic table.

2
One product is a gas, as fizzing was observed. The other product is alkaline, as the universal indicator showed an alkaline pH. 

3
hydrogen and metal hydroxide (b)

4
The metal hydroxide dissolves in the water.

5
sodium + water → sodium hydroxide + hydrogen


potassium + water → potassium hydroxide + water

6
The correct words are: ‘increases’ and ‘more’.

7
Rubidium will cause more fizzing and a more violent reaction compared with those in the demonstration. Caesium will cause even more fizzing and an even more violent reaction. I predict this because I have observed the reaction increases in fizzing and violence down the group.

Extension 

1
2Li + 2H2O → 2LiOH + H2
2Na + 2H2O → 2NaOH + H2
2K + 2H2O → 2KOH + H2
2
Use a pH probe.
Support sheet 

The accompanying support sheet contains a more structures results table than the activity sheet. It contains guidance on recording observations before, during, and after the demonstration. 

Technician notes 

Safety

· Lithium is highly flammable and corrosive. 

· Sodium is highly flammable and corrosive.

· Potassium is highly flammable and corrosive. Do not cut the potassium if it is very old and shows signs of a strong custard-yellow crust. See Hazcard.

· Universal indicator solution is an irritant.  

· Chemical splash-proof eye protection should be worn throughout the demonstration.

· A safety screen must be placed between the reaction and students.

· Ensure students remain a safe distance (2–3 metres) from the reaction.

Equipment and materials

· Eye protection

· lithium metal (CLEAPSS Hazcard 58)

· sodium metal (CLEAPSS Hazcard 88)

· potassium metal (CLEAPSS Hazcard 76)

· ceramic tile

· filter paper

· tweezers

· scalpel

· water trough

· universal indicator solution (CLEAPSS Hazcard 70)

· paper tissues
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