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Continuing Chemistry PowerPoint( presentations
This file contains brief notes on each of the PowerPoint presentations on the student CD, plus a list of chemicals and equipment required for the practicals. The methods themselves are given on the CD. While it is neither necessary nor desirable for teachers to demonstrate every reaction done on the CD, it is strongly recommended that students do experience many of these reactions for themselves. 
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   1
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  6
CuSO4(aq) and I–(aq)
  7
Permanganate with alkaline hydrogen sulfite

   8
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Hydrogen sulfide gas and iodine solution

10
Standardising potassium permanganate solution

11
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Drawing titration curves

Extended practical

51
Back titrations
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Colorimetric analysis

53
Understanding concentration
54
Excellent investigations

REDOX PRESENTATIONS
1
Calculating and using oxidation numbers 

Revises the rules for assigning and calculating oxidation numbers and how they can be used to determine if a species has been oxidised or reduced.

2
Chemical tests for redox species (practical)
This revises and extends the standard tests for various redox species met in Year 12. They should be briefly demonstrated to students ahead of their own investigations into various redox reactions.
Equipment and chemicals required

	100 mL beakers
	hydrochloric acid (bench ≈ 2 mol L−1)

	test tubes
	barium chloride solution (0.1 mol L−1)
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Gas generating equipment

(Quickfit)
	iron chloride solution (0.1 mol L−1)

	
	potassium thiocyanate solution (0.1 mol L−1)

	
	chlorine gas (make by reacting solid KMnO4 with conc HCl using the gas generating equipment.)

	
	iodine solution (in iodide)

	
	starch solution

	
	starch-iodide paper

	
	litmus paper

	
	solution of sulfate ions (0.1 mol L−1)

	
	fresh solution of  sulfite ions (0.1 mol L−1)


3
Permanganate with neutral and acidified H2O2 (practical)
Illustrates that the different colours and oxidation states of manganese are pH dependent.

Equipment and chemicals required

	100 mL beakers
	potassium permanganate solution (≈ 0.02 mol L−1)

	
	dilute sulfuric acid (bench ≈ 2 mol L−1)

	
	hydrogen peroxide solution (10%)


4
Bromate and sulfur dioxide (practical)
This shows the reaction between bromate ions in solution (a typical oxidising agent) and sulfur dioxide gas. The sulfur dioxide gas should be generated in a fume cupboard or under a fume hood.

Equipment and chemicals required

	100 mL beakers
	dilute sulfuric acid (bench ≈ 2 mol L−1)
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Gas generating equipment

(Quickfit)
	potassium bromate solution (0.1 mol L−1)

	
	solid sodium sulfite


5
Reactions involving I2(aq) and I−(aq) (practical)
Reinforces the differences in colour between the two species and which is the oxidant and which the reductant.
Equipment and chemicals required

	100 mL beakers
	potassium iodide solution (0.1 mol L−1)

	
	bromine water

	
	sodium thiosulfate solution (0.1 mol L−1)


6
CuSO4(aq) and I−(aq)  (practical)
Looks at the reaction between copper(II) ions in solution and iodide ions. Both the precipitate and filtrate are investigated further.
Equipment and chemicals required

	100 mL flask
	copper(II) sulfate solution (0.1 mol L−1)

	test tubes
	potassium iodide solution (0.1 mol L−1)

	droppers
	silver nitrate solution (0.01 mol L−1)

	conical flask
	dilute ammonia solution (bench)

	filter funnel and filter paper
	cyclohexene or other non-polar solvent


7
Permanganate with alkaline hydrogen sulfite (practical)
Shows that in alkaline conditions permanganate is reduced to the green manganate.
Equipment and chemicals required

	100 mL beakers
	potassium permanganate solution (≈ 0.02 mol L−1)

	
	sodium hydroxide solution (bench ≈ 2 mol L−1)

	
	sodium hydrogen sulfite solution (10%)

	
	barium chloride solution (0.1 mol L−1)


8
Lead dioxide and conc HCl (practical)
Illustrates the reaction between lead dioxide and concentrated hydrochloric acid.
Equipment and chemicals required

	test tubes
	lead dioxide (solid)

	droppers
	hydrochloric acid (concentrated)

	spatula
	starch iodide paper

	
	potassium iodide solution (0.1 mol L−1)


9
Hydrogen sulfide gas and iodine solution (practical)
This shows the reaction between iodine in aqueous solution and hydrogen sulfide gas. The hydrogen sulfide gas should be generated in a fume cupboard or under a fume hood.

Equipment and chemicals required

	100 mL beakers
	dilute hydrochloric acid (bench ≈ 2 mol L−1)
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Gas generating equipment

(Quickfit)
	solid iron(II) sulfide

	
	iodine in water or iodide solution

	
	lead acetate paper


10
Standardising potassium permanganate (practical)
This redox titration shows the standardising of a solution of potassium permanganate using a standard solution of iron(III) and catalysts on the rate of reactions.

Equipment and chemicals required

	burette
	sulfuric acid (bench ≈ 2 mol L−1)

	pipette
	iron sulfate solution (≈ 0.035 mol L−1) known

	conical flasks
	potassium permanganate solution(0.01–0.02 mol L−1)

	wash bottle
	

	100.0 mL volumetric flasks (for iron sulfate solution)
	


11
Oxalic acid and permanganate titration (practical)
This redox titration illustrates the importance of temperature and catalysts on the rate of reactions.

Equipment and chemicals required

	burette
	sulfuric acid (bench ≈ 2 mol L−1)

	pipette
	oxalic acid crystals (3–4 g)

	conical flasks
	potassium permanganate solution (≈ 0.02 mol L−1)

	wash bottle
	

	heating pad or hotplate or Bunsen
	

	thermometer
	

	100.0 mL volumetric flasks for oxalic acid
	


12
Ethanol and dichromate calculation 

The steps required to find the amount of alcohol in a sample of blood are shown.
13
Standardising thiosulfate (iodimetry) (practical)
This redox titration shows how a standard solution of potassium iodate is used to standardise a solution of sodium thiosulfate.

Equipment and chemicals required

	burette
	sulfuric acid (bench ≈ 2 mol L−1)

	pipette
	potassium iodide solution (10%)

	conical flasks
	potassium iodate solution (≈ 0.05 mol L−1) known

	wash bottle
	starch solution

	
	sodium thiosulfate solution (≈ 0.1 mol L–1)


14
Practical electrochemical cells (practical)
A novel cell using a carbon rod from a C or D ‘battery’, a magnesium pencil sharpener and acidified potassium dichromate solution as the electrolyte is used to light a torch bulb. Other cells are constructed and their emfs measured.
Equipment and chemicals required

	leads
	dilute sulfuric acid (bench ≈ 2 mol L−1)

	carbon rod
	potassium dichromate solution (0.1 mol L−1)

	magnesium pencil sharpener 
	zinc plate (electrode)

	salt bridge (see below)
	zinc sulfate (1.0 mol L−1)

	multimeter
	copper plate (electrode)

	bulb 1.5 V
	copper sulfate (saturated solution)

	connecting leads
	magnesium plate (electrode)

	
	magnesium sulfate (1.0 mol L−1)


Notes

1. 
Check the pencil sharpener works first – some metal sharpeners are made of magnesium and some of aluminium

2. 
Copper sulfate is not very soluble in cold water. A saturated solution contains 22 g per 100 mL at 20° C, which is 0.88 mol L–1. 
Salt bridge
Add 1 g of agar powder and 20 g  potassium nitrate in 100 mL of deionised water. Heat the solution until the agar dissolves (3–5 minutes), allow to cool a little, then pour the warm solution into glass U-tubes, filling them all the way to the top. The agar shrinks slightly as it sets. If possible, top the tube up to the top again as it cools. These salt bridges will keep many years once made. Simply rinse the ends off after use to reduce cross-contamination of the solutions, and put the still-wet tubes into a sealed container (ice-cream container or plastic bag).
15
Electrode potentials and predicting reactions 
Illustrates how electrode potentials are used to calculate the emfs (voltages) of cells and to predict whether reactions occur spontaneously or not.
16
The lead-acid cell (practical)
Demonstrates how a simple lead-acid cell can be made in the laboratory. An actual lead-acid battery is also shown. 
Equipment and chemicals required

	250 mL beaker
	lead plates (electrodes)

	power supply
	dilute sulfuric acid (bench ≈ 2 mol L−1)

	leads

	

	bulb (2 V)
	


Note: don’t wind the voltage up too high or you’ll just get bubbles of hydrogen.
PARTICLES PRESENTATIONS
17

Particle theory 
This is a complete revision of the Particle Theory of Matter from Year 12 using the excellent graphics from Beginning Chemistry. Although this material is covered in Year 9 Science, it is well worth revising at this level.
18

Determining enthalpy experimentally (practical)
The reaction between solid magnesium hydroxide and sulfuric acid is used to demonstrate how the enthalpy of a chemical reaction can be determined experimentally.




Equipment and chemicals required

	styrofoam cups
	sulfuric acid (1.0 mol L−1)

	measuring cylinder
	magnesium hydroxide
solid (≈ 1.5 g)

	thermometer


	


19

Hess’s Law calculations 

This illustrates how to do Hess’s Law calculations in a step by step manner.

20

Bond energy

Illustrates how bond energy data can be used to calculate the heat of reaction.

21

Transition metal ions

This illustrates the chemistry of important transition metal ions. It brings together the various data gathered from many different experiments and presents it in full colour with accompanying notes which link to electron structure and oxidation states.

22

Drawing Lewis diagrams 

This shows how to draw Lewis (electron dot) diagrams step by step from first principles.
23

Shapes and polarity of molecules

This revises and extends the material from Year 12. It shows how to build up the shapes of molecules having one to six electron clouds around the central atom. It shows theoretical and actual bond angles and illustrates the polarity of molecules and explains said polarity.
The balloon models work well for up to four electron clouds around the central atom. The black balloons represent lone pairs – we can’t see them, but they take up space anyway.

24

Solids (revision) (practical) 

This illustrates how the strength of the forces within selected solids can be investigated by heating small samples simultaneously and noting what happens. The observations are then explained in terms of the strengths of the various forces present. 
Equipment and chemicals required

	metal plate
	various solids e.g. iodine, sugar, wax, ice, sulfur, graphite, sodium chloride, silicon, tin

	heating pad/hotplate/Bunsen
	


25

Conductivity in solids (practical)
Shows how conductivity is used to determine the type of bonding present in various solids.

Equipment and chemicals required

	Conductivity tester
	aluminium, lead, sodium, sodium chloride, wax, sugar, silica, silicon, carbon (diamond, graphite)

	evaporating basins
	

	oxyacetylene burner
	

	models of the different solid types
	


ORGANIC CHEMISTRY PRESENTATIONS
26

Properties of optically active compounds (practical)
Explains what optical isomerism is through the use of molecular models as well as modelling plane polarised light. It also uses a sucrose solution and water and to demonstrate how optically active and non-optically active materials affect plane polarised light. 


The amount of rotation is a function of the light path, so choose the tallest, narrowest beakers you have. With a small class, set the overhead projector on the floor and have students look down through the filters. With a larger class you will need to project the image of the filters onto the overhead screen. It is best to do this demonstration in a darkened room.


If you want to make your own ‘waves’, long pipe cleaners are available in the craft section of The Warehouse. To get a regular wave, we wove them over and under a set of colouring pencils. The metal grills were borrowed from the University of Canterbury. We tried to get hold of some L-glucose, to show that it rotates in the other direction, but the stuff is too expensive to play with.
Equipment and chemicals required

	Polarising filters (2)
	sucrose solution (10%)

	Overhead projector
	water

	Two identical tall, narrow beakers
	


27

Hydrocarbons revision (practical)
This revises the Year 12 work on hydrocarbons, looking at substitution and cracking of saturated hydrocarbons, addition by unsaturated hydrocarbons (movie on this) and the different behaviours of each type with acidified permanganate solution. Markovnikov’s rule is revisited. It is probably unnecessary to repeat the cracking of alkanes with Year 13 students – the photographs here should be reminder enough. If you are going to do it, do remind them about the dangers of suck back: always disconnect the delivery tube before stopping heating.
Equipment and chemicals required

	molecular models
	dilute sulfuric acid (bench ≈ 2 mol L−1)

	test tubes
	potassium permanganate solution (very dilute – take 0.02 mol L–1 solution and dilute by a factor of 4 or 5)

	bright light (overhead projector)
	cyclohexane

	
	cyclohexene

	boiling tube with stopper and delivery tube to fit
	bromine water

	glass wool
	aluminium oxide (solid)

	250 mL beaker
	Liquid paraffin (alkane)


Movie: bromine and cyclohexene
Working with molecular bromine is dangerous and should only be done by experienced chemistry teachers if they are very familiar with the element. We do not recommend that you attempt this experiment in the classroom. Bromine’s density means it is difficult to control with the dropper, so it is easy to accidentally drop some onto the bench (and audience). It is also very important that you do not allow the vapour to flow over your hands (notice the way the bottle is held in the movie). Even through gloves, bromine causes very nasty burns. Watch the movie instead.
28

Reactions of alcohols (practical)
This shows the properties e.g. solubility and reactions – oxidation and substitution of 1º, 2ºand 3º alcohols (movies of various reactions included). If possible, students should do all of these reactions themselves. 
Equipment and chemicals required

	test tubes
	ethanol, propan-1-ol, propan-2-ol, butan-1-ol,

	spatula
	2-methylpropan-2-ol

	droppers
	dilute sulfuric acid (bench ≈ 2 mol L−1)

	
	potassium dichromate solution (0.1 mol L−1)

	
	phosphorous pentachloride (solid)

	
	Lucas reagent (conc HCl/ZnCl2)*


29

Preparation of haloalkane (practical)
Illustrates the preparation of a haloalkane from the corresponding alcohol. Students need to do at least one organic preparation this year.
Equipment and chemicals required

	measuring cylinders (10 mL, 100 mL)
	2-methylpropan-2-ol

	separating funnel/stopper
	concentrated hydrochloric acid

	beakers 100 mL
	sodium carbonate solution (10%)

	heating mantle or hotplate (not Bunsen)
	solid sodium sulfate (anhydrous)
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Quickfit distillation apparatus 
	


30

Properties of haloalkanes (practical)
The properties of haloalkanes are illustrated through substitution and elimination reactions (movie included).
Equipment and chemicals required

	test tubes
	1-bromobutane

	droppers
	silver nitrate solution (0.01 mol L−1)

	
	2-chloro-2-methylpropane

	
	sodium hydroxide solution (bench ≈ 2 mol L−1)

	
	nitric acid (bench ≈ 2 mol L−1)


The elimination reaction of haloalkanes by alcoholic KOH is shown as a movie because time is a significant feature of the reaction. As you can see from the movie, the reaction is slow and unspectacular. It could be worth doing as a classroom demonstration, however, if you are an experienced chemistry teacher with a good class.
Alcoholic KOH solution (very caustic)

Take a teaspoon of KOH pellets in a small beaker. Add about the same amount of water. The mixture will get very hot and the KOH will dissolve. Add about 25–50 mL of ethanol all at once to this. (The water is needed because KOH is not very soluble in alcohol.)
Bromine solution in ethanoic acid

Caution: Liquid bromine is very hazardous. Work in a fume cupboard and do not allow the bromine fumes to flow over your skin or gloved hands. If it does, immediately wash the excess bromine from the skin and then rub the entire area with a generous amount of glycerol.
Put about 2 mL of glacial acetic acid in a glass vial with a lid. Use a glass dropper to add liquid bromine dropwise until the solution is orange in colour. Note: bromine is very dense and may dribble from the dropper under its own weight, so don't put too much in the dropper. Keep the vial closed when not in use.
31

Properties of amines (practical)
The properties of amines, namely their smell, solubility and basicity, are illustrated along with the naming of 1º, 2ºand 3º amines.

Equipment and chemicals required

	test tubes
	ethylamine

	droppers
	hydrochloric acid conc.

	watch glass
	universal indicator solution

	
	litmus paper (pink)

	
	copper sulfate solution (0.1 mol L−1)


32

Preparation of aldehyde (practical)
The oxidation of 1º alcohols to give aldehydes (and eventually carboxylic acids) is illustrated and compared to the oxidation of 2ºand 3º alcohols. The reaction of aldehydes with Tollen’s reagent is also shown.
Equipment and chemicals required

	test tubes
	propan-1-ol

	droppers
	potassium dichromate solution (0.1 mol L−1)

	beakers
	silver nitrate solution (0.1 mol L−1)

	[image: image7.png]Generl] View | F Typs | Ofin Fies |

Regitered e pes:

e 3
PP Wcroso PomerPort ddn
(PP Micoro Passpor conuaaion

FPPS Miciosol PowsiPoin e Show

Mictosot PowerPint HTHL Documert
PPTMHTML Fie
Wit e Mok e Setnes |

New Delete

(~Detsis or PPT etension
Opers vt (3] Mitoso Offce PowePint_ Change
s it eterson PP aeof o Microsot PowePoit

Presentalian. To change setings that affect all Miasoft
FowetPoin Presentaton'fies, click Advanced

Advanced

=





Quickfit apparatus
	sodium hydroxide solution (bench)

	
	ammonia solution (dilute)

	
	ice (optional)


33

Distinguishing between aldehydes and ketones (practical)
Shows that aldehydes undergo oxidation while ketones do not. Students need to be familiar with either Benedict or Fehling’s solutions. We showed both on the PowerPoint, but it is only necessary to use one in class.
Equipment and chemicals required

	test tubes
	ethanol

	droppers
	propanone

	beakers 250 mL
	glucose

	
	potassium dichromate solution (0.1 mol L−1)

	
	potassium permanganate solution (0.1 mol L−1)

	
	sulfuric acid (bench ≈ 2 mol L−1)

	
	Tollen’s, Benedict and Fehling’s solutions*


34
Properties of acyl chlorides (practical)
The preparation (movie included), properties and reactions of acyl chlorides are illustrated. Not included on the PowerPoint, but worth doing in class, is the reaction between an acid chloride and alcohol to make an ester. (We haven’t found a way to include smells on the electronic files yet.)
Equipment and chemicals required

	test tubes
	ethanoic acid (glacial)

	droppers
	sodium carbonate solution (10%)

	spatula
	blue litmus

	
	phosphorous pentachloride (solid)

	
	ammonia solution (concentrated)


35
Preparation of an ester (practical)
This shows preparation of an ester as well as the properties of smell and solubility. It is a reaction students should have done in Year 12, but it is worth repeating to emphasise the differences in physical properties between the acid and alcohol and the ester.
Equipment and chemicals required

	test tubes
	ethanol

	beakers 250 mL
	ethanoic acid (glacial)

	
	conc. sulfuric acid

	
	sodium carbonate solution (10%)


36
Making soap (revision) (practical)
This revises this work from Year 12. It looks at the preparation and properties of soap. If students did this last year, it is probably unnecessary to repeat in class this year.
Equipment and chemicals required

	test tubes
	butter (5 g)


	beakers 250 mL
	50% alcoholic sodium hydroxide solution

	stirring rod
	sodium chloride solution (concentrated)


	Petri dish
	


Alcoholic NaOH solution
Dissolve 2-3 g of NaOH pellets in 5 mL water. The mixture will get very hot. Then add an equal volume of ethanol or methylated spirits and mix well.
37
Preparation of a nylon (practical)
This illustrates the condensation reaction between a diamine and a dicarboxylic acid (or diacyl chloride). There is also a movie of the ‘nylon rope trick’. If you have the reagents, it is worth doing this in class.
Equipment and chemicals required

	beakers 250 mL
	sebacoyl chloride (1.5 mL in 25 mL tetrachloroethylene)

	tweezers
	diaminohexane (2 g in 25 mL of water)

	stirring rods
	paraffin oil

	test tubes to support ‘rope’
	


*Reagents
Tollen’s reagent (ammoniacal silver nitrate)
Add 1 drop of 10% NaOH solution to about 5 mL of silver nitrate solution in a clean test tube; then add dilute ammonia solution drop by drop with shaking until only a trace of undissolved Ag2O remains. (Needs to be prepared fresh each time.)
Fehling’s solution
Solution A: Dissolve 69.28 g of CuSO4.5H2O in water and make up to 1 L. 

Solution B: Dissolve 346 g of sodium potassium tartrate (C4H4O6NaK.4H2O, Rochelle salt) and 120 g of NaOH in water and make up to 1 L.
To prepare Fehling’s solution (fresh each time), mix equal volumes of A and B.
Benedict’s solution
copper sulfate crystals 43.3 g

trisodium citrate 432.5 g

sodium carbonate (washing soda), Na2CO3. 10H2O 250 g

deionised water to make up to 2.5 L.

Dissolve the citrate and carbonate in 2 L of deionised water, warm till dissolved. Dissolve the copper sulfate in 250 mL of cold water. Pour the citrate/carbonate mixture into a Winchester and slowly add the copper sulfate solution while mixing. Make up to the 2.5 L with deionised water. (Much cheaper than buying the commercially-available made up solution.)
Lucas reagent

320 g of anhydrous zinc chloride in 200 mL conc. HCl. Keep in a sealed bottle in a dry environment.
AQUEOUS SYSTEMS PRESENTATIONS
38

Ks from solubility data 

This shows how Ks is calculated from solubility data in a step-by-step manner.
39

Solubility from Ks 
This shows how the solubility of a compound is calculated from Ks data.

40

Ionic product and predicting precipitates

By comparing the ionic product of a given compound in a given situation to its Ks value then whether precipitation occurs or not can be predicted.

41

The common ion effect (practical)
Illustrate how the concentration of a common ion affects the solubility of a compound. It’s a very quick demo, well worth doing in class.
Equipment and chemicals required

	test tubes
	saturated sodium chloride solution

	droppers
	conc. hydrochloric acid


42

The difference between strong and weak acids (practical)
This revises and extends the material covered in Year 12 covering pH, electrical conductivity, and rate of reaction of strong and weak acids. If this material was covered thoroughly in Year 12 it is probably only necessary to discuss the PowerPoint show. But if some students were not present in Year 12, they will need to do these practicals.
Equipment and chemicals required

	test tubes
	universal indicator solution

	stoppers with one hole, to fit test tubes
	magnesium ribbon

	beakers (100 mL)
	hydrochloric acid (1 mol L−1)

	conductivity apparatus
	ethanoic acid (1 mol L−1)


Note: 
1. 
Test the magnesium ribbon experiment ahead of time. Use about 1 cm of ribbon and bend it into a ‘C’ before dropping into the acid. You need a piece of magnesium sufficiently small so that the test tube does not completely fill up with hydrogen before the reaction stops. Students should set up this experiment first, then do the others. It will take a while for the HAc to finish reacting.
2. 
Test the universal indicatory solution with the two acids. If your solution does not produce different colours, use narrow range test paper instead. (Some ‘universal’ indicator solutions do not cover the full pH range.)




43

Acidic, basic and neutral salts (practical)
This covers what a salt is and demonstrates and explains how certain salts can behave as acids or bases in solution. They should have covered this in Year 12 – but they’ll have forgotten it.
Equipment and chemicals required

	test tubes
	universal indicator solution

	spatulas
	deionised water

	stirring rods
	sodium chloride (solid)

	
	sodium ethanoate (solid)

	
	ammonium chloride (solid)


44

Calculating pH of strong acids and bases 

The steps involved in calculating the pH of a strong acid and strong base are stated and used in fully worked examples.

45

Calculating pH of weak acids and bases 

The steps required to calculate the pH of a weak acid and weak base are stated along with assumptions made while showing fully worked examples.

46

Aqueous solutions (practical)
By investigating conductivity, this explores the behaviour of several different compounds, both ionic and covalent, when they are mixed with water. If you use glacial acetic acid from the stock bottle you should be able to show that it is a poorer conductor than distilled water.
Equipment and chemicals required

	conductivity apparatus
	distilled water, ethanol, sodium chloride (solid), calcium sulfate (solid), lead carbonate (solid), hydrochloric acid (1.0 mol L−1) sodium hydroxide (solid), ethanoic acid (glacial), ammonia solution, sodium ethanoate (solid)

	evaporating basins
	


47
Buffer solutions (practical)
This illustrates the buffering action of various solutions by looking at how the pH changes in different solutions on the addition of acid or base.

Equipment and chemicals required

	beakers 100 mL
	universal indicator solution

	stirring rods
	distilled water

	
	hydrochloric acid (1.0 mol L−1)

	
	sodium hydroxide solution (1.0 mol L−1)

	
	ethanoic acid (1.0 mol L−1)

	
	sodium ethanoate (solid)

	
	ammonia solution (bench)

	
	ammonium chloride (solid)


48
Buffer calculations 

This illustrates the step-by-step method of calculating the pH of various buffer solutions using Ka and concentration data.

49
Titration curves (practical)
By following the change in pH using either a pH meter or a pH probe attached to a data logger, the pH curves for strong acid/strong base, weak acid/strong base and weak base/strong acid are plotted and the main points of the plots explained. If you have the equipment, it is worth producing one of these graphs in class, however it is rather time-consuming to generate all three. 
Equipment and chemicals required

	burette
	hydrochloric acid (1.0 mol L−1)

	pipette
	sodium hydroxide solution (1.0 mol L−1)

	magnetic stirrer
	ethanoic acid (1.0 mol L−1)

	beakers 100 mL
	ammonia solution (1.0 mol L−1)

	pH meter or probe
	

	data logger
	


50
Drawing titration curves 

Illustrates step-by-step how to use data on volume, concentration and pKa values to sketch titration curves.
AQUEOUS SYSTEMS PRESENTATIONS

51

Back titrations
Describes the theory of back titrations using the example of calcium carbonate against hydrochloric acid.

52

Colorimetric analysis

Explains the principle and practice of colorimetry, using a cheap LED colorimeter. The reaction shown is the analysis of manganese in steel wool. 
Equipment and chemicals required

	safety glasses
	steel wool

	analytical balance
	concentrated nitric acid

	measuring cylinders (10 mL and 100 mL)
	concentrated phosphoric acid

	conical flask (100 mL)
	distilled water

	hot plate or Bunsen
	potassium periodate, KIO4

	volumetric flasks (a 200.0 mL or 250.0 mL flask, plus 5 100.0 mL flasks)
	potassium permanganate solution (0.02 mol L–1)

	funnel
	

	wash bottle
	

	25.0 mL graduated pipette and filler
	

	LED colorimeter plus power supply, light excluder  and multimeter
	

	graph paper
	

	
	


Note: 

1. You need to use potassium periodate, not the more common potassium iodate, which is not a strong enough oxidising agent to oxidise the Mn2+ to MnO4–.
2. Safety glasses must be worn while handling the steel wool – it is easy for fragments of metal to stick to fingers and get rubbed into the eyes. (They should stay on during the conc acid reactions too.)
53

Understanding concentration

Reminds students how to make up mol L–1, g L–1 and % solutions, and how to calculate the concentration of solutions before or after dilution.
54

Excellent investigations

Some final tips on how to design, carry out and write up the scientific investigation. 

Opening PowerPoint( shows without dialog boxes popping up

Tired of continually being prompted to choose from a file download dialog box? If you unclick ‘Always ask before opening this type of file’, the boxes will go away. 
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But what if I want the dialog box back sometime?

To restore the dialog box, go to Folder options. You can get there via the Control panel as shown below, from ‘Settings’ in the Start menu of your computer:
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When you are in Folder options, click on File types.

Scroll down through file types until you find the PPT extension of PowerPoint. NOTE: the extensions are in alphabetical order, and it is the PPT (presentation) file type you want, not the PPS type you might have been looking at in the first place. Click on the Advanced box.

You should find the ‘Confirm open after download’ box checked already. If not, check it. Then click OK, and close the screens in reverse order.

The ‘open or save’ dialog box should be back!

Or through the Tools option of My computer, or View on Windows explorer… lots of ways.











