Overview
This Item covers ideas that are also part of the KS3 curriculum. Students extract an indicator from plant material and then use it to test for acids and alkalis. They learn about universal indicator and the pH scale. They see that neutralisation reactions are important in controlling stomach acid and adjusting soil pH.
There are plenty of opportunities for practical work. With some classes you may wish to demonstrate some of the practical activities.The final activity provides opportunities to interpret simple information about pH and the neutralisation of soils. 

Activity ELC2a-c Cabbage dye
Requirements (per group):
· Activity sheet ELC2a-c each
· pestle and mortar
· red cabbage leaves
· burner, heat-resistant mat, tripod, and gauze
· glass beaker (250 cm3)
· stirring rod
· filter funnel and filter paper
· boiling tube 1 
· test tubes 3
· test tube rack
· marker pen
· access to dilute hydrochloric acid (about 
0.1 mol/dm3) and dilute sodium hydroxide solution (about 0.1 mol/dm3) (Irritant)
· eye protection
Teaching notes: At the start of this Activity remind students about the safety precautions needed when working with acids and alkalis.
You could dispense the acid and alkali while the contents of the beaker are cooling. Students may need help with folding the filter paper. They should label the three test tubes with marker pen to avoid confusion.
Cabbage dye is typically red in acid, green in alkali, and blue in water.
Health and safety notes:
Students should stand while they are boiling the mixture. You might want to remove their hot beaker from the tripod yourself.
Note that dilute alkalis are generally more of a hazard than dilute acids.
Activity ELC2d-e Indicators
Requirements (per student):
· Activity sheet ELC2d-e each
Litmus
Requirements (per group):
· test tubes 3 in a test tube rack
· marker pen
· access to dilute hydrochloric acid (about 
0.1 mol/dm3) and dilute sodium hydroxide solution (about 0.1 mol/dm3) (Irritant)
· eye protection
· blue and red litmus paper 3 each
Teaching notes: Students need to label their test tubes to avoid confusion. Although they are not required to know about litmus, this first part of the activity is a useful link between simple indicators based on a plant dye and universal indicator.
Blue litmus: turns red in acid, stays blue in water or alkali
Red litmus: turns blue in alkali, stays red in water or acid
Health and safety notes:
You might prefer to dispense the acid and alkali yourself.
pH scale
Requirements (per group):
· eye protection
· small pieces of universal indicator paper 8 
· access to solutions of acids and alkalis (all about 0.1 mol/dm3 or more dilute): hydrochloric acid, lemon juice, limewater, sodium hydroxide (Irritant), vinegar
Teaching notes: 
The results will vary slightly, depending on the concentrations of the solution. 
Rainbow of colours
This is an optional demonstration based on instructions from the Royal Society of Chemistry see https://edu.rsc.org/resources/universal-indicator-rainbow/700.article.
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Requirements (for the teacher):
· a glass tube about 60 cm long and about 1 cm in internal diameter with corks or bungs to fit the ends
· a retort stand with boss and clamp
· 5% universal indicator solution in water 
(about 50 cm3)
· hydrochloric acid solution 
(0.1 mol/dm3, about 1 cm3)
· sodium hydroxide solution 
(0.1 mol/dm3, about 1 cm3) (irritant)
Procedure: Stopper the lower end of the glass tube and fill to about 2 cm from the top with 5% universal indicator solution. This gives a clearly visible green colour. 
Clamp the tube vertically and add 3–4 drops of the hydrochloric acid solution. The top few centimetres of the liquid now turn red. 
Stopper the upper end of the tube, carefully invert it and again clamp it vertically. Remove what is now the top stopper and add 3–4 drops of the sodium hydroxide solution. The top few centimetres of the liquid now turn purple. 
Stopper the tube and carefully invert it a further 2 or 3 times. The movement of the air bubble in the tube on inversion brings about enough mixing of the contents to produce a ‘rainbow’ in the tube showing, in sequence, all the colours of universal indicator from red through orange, yellow, green and blue to purple.

Activity ELC2g-l 
Antacids and neutralisation
Requirements (per student):
· Activity sheet ELC2g-l
Antacids 
Requirements (for each group):
· Empty packets (or photocopies of labels) for three common antacids.
Technical notes: Avoid antacids with aluminium compounds as an active ingredient. They do not give good results in the practical part of this Activity. It is better to stick to brands with the hydroxides, carbonates, or hydrogencarbonates of sodium, calcium, or magnesium. 
Teaching notes: You may want to display the names of common antacids to help students find them in the lists of ingredients.
Neutralisation
Requirements (for each group):
· eye protection
· pestle and mortar
· beaker (250 cm3)
· liquid measure (such as a small measuring cylinder or a small test tube with a level mark)
· antacid tablet (one tablet for one brand per group)
access to:
· universal indicator solution with dropper
· purified water
· dilute hydrochloric acid (about 1.0 mol/dm3)
Technical note: Find out, by trial and error in advance, the suitable volume for a ‘measure of acid’. Great precision is not needed. The measure should be chosen so that students do not have to add too many measures before the antacid is used up. Also the measure should be chosen to give different results with the three chosen brands of antacid.
Teaching notes: With some classes you may decide to demonstrate this procedure.

Activity ELC2j 
Plants and soil pH
Requirements (per student):
Activity sheet ELC2j
Teaching notes: This Activity is a data analysis task asking students to make sense of a chart showing which plants grow well in soils at different pH values 

Meanings of words
Indicator: a dye which changes colour in acid or alkali.
pH: a number to show if a solution is acidic or alkaline. pH 7 is neutral. Numbers below 7 are acid. Numbers above 7 are alkaline.
Neutral: a solution that is not acidic and is not alkaline. Pure water is neutral.
Acid: acid solutions turn litmus red and have a pH below 7. Acids dissolve some metals and fizz with carbonates.
Alkali: alkaline solutions turn litmus blue and have a pH above 7. Alkalis neutralise acids.
Indigestion: stomach pain caused by too much acid.
Discussion points
Only natural dyes from plants should be used in clothes. Natural dyes offer a narrower range of colours than synthetic dyes; natural dyes are less fast to washing and light; indigo for blue jeans was originally a dye from plants but is now made synthetically.
Acids are too dangerous to add to food. 
There are lots of natural acids in foods such as citric acid in lemon juice, acetic acid in vinegar and ascorbic acid (Vitamin C). 
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