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Support Materials

These support materials should be read in conjunction with two other documents:

· Practical Skills Handbook: available via OCR Interchange https://interchange.ocr.org.uk and at www.ocr.org.uk; 

· The Specification, OCR Advanced GCE in Chemistry B (Salters): H435: available via www.ocr.org.uk
Choice of investigation topic

The investigation topic may be taken from any aspect of chemistry. It may be based on an idea arising out of the Chemistry B (Salters) course or it may be completely unconnected.

Candidates will need considerable help in choosing an appropriate topic which will allow them to demonstrate their ability in all skill areas when assessed using the marking descriptors. In particular, investigations should be chosen which:

· involve methods that are known to work effectively;

· provide opportunities for 18 hours of practical work;

· provide opportunities for recording  relevant quantitative and/or qualitative data;

· can be carried out at the centre;

· can be carried out safely.

The Chemistry B (Salters) coursework marking descriptors have been devised to allow a wide variety of types of investigation. Many investigations will produce quantitative data that can be manipulated via calculations or graphs. Other investigations will produce less quantitative data and candidates should ensure that they record sufficient precise and detailed observations which can be used to draw appropriate conclusions to meet the aims of the project.

Ideas for investigations are to be found in a number of different places. These include:

· ‘Project pages’ from past copies of Chemistry Review (www.york.ac.uk/chemistry/schools/chemrev/projects/) 

· Salters Advanced Chemistry website  www.york.ac.uk/org/seg/salters/chemistry 

· The School Science Review (Association for Science Education)

One way of ensuring that candidates choose an appropriate investigation is for centres to provide them with a bank of suggested investigation titles. These should include sufficient detail so that candidates are directed towards fruitful research into the background chemical knowledge and experimental methods that they will need to use. The detail might include a ‘starter sheet’ which is designed to help the candidate focus on the first stages of their investigation.

Some examples of starter sheets are shown below. These starter sheets do not describe all the possible areas for investigation in F336 and centres are encouraged to prepare their own starter pages for alternative projects.

The starter sheets do not contain risk assessments. Candidates must devise a risk assessment for any experiments they intend to carry out. This will be assessed as part of skill C (Communication). It is the responsibility of teachers to check candidates’ risk assessments before they begin any practical work.

Investigation Information Sheet

	No
	Title
	Possible aims

These suggestions provide some alternative approaches to the same topic
	Resources


	Comments

	1
	Kinetics of the Harcourt Essen reaction
	First find order of reaction with respect to hydrogen peroxide, iodide and acid using a ‘clock’ reaction.  Therefore find rate equation, rate constant and possible mechanism. Then:

Find the order of reaction with respect to catalyst. 

Or look at the effect of catalyst on order of reaction of hydrogen peroxide

Or find the activation enthalpy with and without catalyst
	Starter Page 

Chemistry Review 
Project page ‘Clock reactions’
November 1996 
	Straight forward practical method. Lots of different approaches

	2
	Kinetics of the reaction between bromide, bromate and hydrogen ions
	First find order with respect to bromate, bromide and hydrogen ions using a ‘clock’ reaction. Therefore find rate equation, rate constant and possible mechanism Then

Find activation enthalpy

Or look at the effect of ionic strength

Or explore the catalytic effect of ethanoate ions
	Starter Page 

Chemistry Review Project page ‘Clock reactions’
November 1996
	Straight forward practical method.

Opportunity to explore little developed areas

	3
	Kinetics of the reaction between iodide and persulfate ions
	First find order with respect to iodide and persulfate using a ‘clock’ reaction. Therefore find rate equation, rate constant and possible mechanism Then:

Find the activation enthalpy

Or look at the effect of ionic strength

Or explore the effect of d block ion catalysts
	Starter Page 

Salters Activity TL4.2

Chemistry Review Project page ‘Clock reactions’
November 1996
	Straight forward practical method.

Opportunity for creativity in extending the investigation

	4
	Kinetics of the  reaction between propanone and iodine in acid solution
	First use a colorimeter to find the order of reaction with respect to propanone, iodine and acid. Therefore find rate equation, rate constant and possible mechanism Then:

Use a titration to find the activation enthalpy

Or find the Equilibrium constant for this reaction


	Starter Page 

Salters activity TL4.3

ILPAC 9 p77 – 8


	More demanding practical methods

	5
	Kinetics of the reaction between magnesium and acids
	Explore reactions using of magnesium with, for example, hydrochloric, sulfuric nitric or ethanoic acid

First find order of reaction with respect to acids. Therefore find rate equation, rate constant and possible mechanism Then

Find activation enthalpy

Or explore the effect of added spectator ions
	Starter Page 

Chemistry Review 
Project Page ‘The Reaction of metals with acids’
Jan 96


	Lots of different approaches possible

	6
	Kinetics of the catalytic decomposition of hydrogen peroxide
	Compare the effects of amount of solid catalysts such as manganese(IV) oxide and lead(IV) oxide on the rate of reaction by collecting the oxygen evolved in a gas syringe or using a data logger. Then:

Find the activation enthalpies with different catalysts

Or compare the catalytic effect of metal hydroxides produced from sodium hydroxide or ammonia solution
	Starter Page 

Chemistry Review Project page ‘Decomposing hydrogen peroxide’
September 1995 

School Science Review 246 September 1987

School Science Review 208 March 1978


	More demanding practical methods  

Opportunity to explore little developed areas

	7
	Purity of aspirin
	First compare different methods for analysing a prepared sample of impure aspirin such as a titration, and colorimetry. Then:

Choose one method to find the purity of your own sample of aspirin as you make by different methods and recrystalise it

Or explore the hydrolysis of aspirin in warm moist conditions
	Starter Page 

Salters activity WM6

School Science Review 201 June 1976

Chemistry Review Project page ‘How pure is your aspirin’
Jan 97
	Lots of different practical work.

 Opportunity for creativity in extending the investigation

	8
	Vitamin C content of green peppers
	First compare two methods for finding the vitamin C content of a solution taken from titrations with DCPIP, iodine or NBS. Then:

Use one method to explore the effect of different methods of cooking on the vitamin C content of green peppers

Or explore the decomposition of vitamin C due to heat, oxygen, and metal ions
	Starter Page 

Chemistry Review May 96


	Quite demanding practical work. 

Opportunity for creativity in extending the investigation

	9
	Partition coefficients of organic acids
	Find the partition coefficient of organic acids between water and 2‑methylpropan-1-ol. Use dibasic acids with between 2 and 7 carbon atoms. Interpret results in terms of intermolecular bonds

Repeat with other organic solvents
	Starter page

School Science Review 312 March 2004
	Topic and methodology will be new to students. 

Opportunity to use ideas about intermolecular bonding in a new context

	10
	Non-commutative reactions
	First use a pH titration or conductivity titration to follow what happens when copper(II) sulfate solution is added to sodium hydroxide solution and when sodium hydroxide solution is added to copper(II) sulfate solution.

Analyse precipitates qualitatively and quantitatively for copper

OR extend to other metal salt solutions and sodium hydroxide solution e.g zinc sulfate, nickel(II) sulfate, copper(II) nitrate
	Starter page

School Science Review 196 March 1975

School Science Review 222
March 1986
	Topic and methodology will be new to students. 



	11
	Making and analysing crystals
	Make examples of double salts e.g. iron(II) ammonium sulfate, copper(II) ammonium sulfate, potassium magnesium chloride.

Make examples of isomorphous mixtures e.g. iron(II) sulfate and magnesium sulfate

Analyse crystals qualitatively and quantitatively for Fe2+, Cu2+, or Cl–

Determine number of molecules of water of crystallisation
	Starter page

Inorganic practical chemistry text book or internet sources
	Unusual context that provides an opportunity for qualitative and quantitative analysis

	12
	The synthesis of aspirin in 3 steps
	Synthesise aspirin in a 3 step process 2-aminomethylbenzoate → 2‑hydroxymethylbenzoate → 2‑hydroxybenzoic acid → aspirin

Use chemical tests, melting point, TLC and titrations to identify products
	Starter page

School Science Review 259 December 1990
	Project allows students to combine several organic techniques.

	13
	The Freundlich adsorption isothem
	Shake different concentrations of ethanoic acid with activated charcoal, filter and find the concentration of acid remaining in solution by titration with sodium hydroxide solution. Use data to calculate the Freundlich constants

Extend to other acids such as methanoic, propanoic, ethanedioic acids
	Starter page

Internet sources
	Project more suitable for students with a mathematical background

	14
	The amount of copper in brass
	Compare different methods for finding the concentration of copper(II) ions in solution. Could include redox titration, colorimetry, ion exchange followed by acid/base titration, gravimetric, use of an electrochemical cell.
	Starter page

Chemistry Review Project page ‘The concentration of copper ions’
September 1999

Salters activity SS1.1
	Plenty of opportunities to explore quantitative analysis

	15
	Hydrolysis of esters
	Hydrolyse methyl methanoate with acid. Monitor using titration or continuously using a conductivity meter. Find order, rate constant and activation enthalpy

Repeat with methyl ethanoate and/or ethyl ethanoate

Try using acid exchange resin in a tea bag as source of catalyst

Hydrolyse ethyl ethanoate with alkali, titrating reaction mixture with acid  or using conductivity probe
	Starter page

Internet sources
	Particularly suitable for students with a mathematical background

	16
	Solubility curves
	Determine the solubility curves for potassium nitrate and potassium chloride. Cool a hot mixed solution and analyse the resulting solution for chloride ions. 
Determine the solubility curves for other solids such as potassium chlorate(V) , sodium chloride, iron(II) ammonium sulfate 

Determine the solubility curves in water and/or water and ethanol of salicylic acid, benzoic acid and aspirin.
	Starter page

Internet sources
	More straightforward investigation that can be used to investigate the effectiveness of re-crystallisation

	17
	Catalysis of the zinc/acid reaction
	Determine the rate of reaction of zinc and sulfuric acid. Repeat with the addition of copper(II) sulfate solution. Explore the catalytic effects of other copper salts and changing the concentration of copper(II) sulfate
Investigate the possibility that copper alone may catalyse the reaction. Investigate whether silver nitrate or silver catalyses the reaction
	Starter page

School Science Review 201
June 1976
	A simple idea that requires students to devise their own experiments



	18
	Transition temperature of salt hydrates
	Determine number of moles of water of crystallisation in sodium carbonate crystals

Design apparatus and use to find transition temperatures of hydrates of sodium carbonate

Extend to other salts e.g sodium sulfate, sodium thiosulfate, iron(II) sulfate, aluminium sulfate, sodium ethanoate, manganese(II) chloride, calcium chloride, copper(II) bromide, zinc nitrate, calcium nitrate, magnesium nitrate, iron(III) nitrate, sodium phosphate, sodium hydrogen phosphate
	Starter page
	A straight forward idea that requires some ingenuity in the design of apparatus and the ability to interpret data logger graphs

	19
	Hardness of water
	Determine hardness of tap water using an EDTA titration. Explore the effectiveness of different ways of softening water e.g. heat for different lengths of time, add sodium carbonate, use an ion exchange resin, activated charcoal, use commercial products such as domestic water softening materials, bath salts, dish washer and washing machine products.
	Starter page

Internet sources
	Straight forward idea that requires ingenuity and care in the design of appropriate experiments

	20
	Solubility product of potassium hydrogen tartrate
	Determine solubility product of potassium hydrogen tartrate by titration against sodium hydroxide solution. Find solubility product at different temperatures and use to find ∆H, ∆S and ∆G for the system.

Explore common ion effect by dissolving potassium hydrogen tartrate in potassium chloride solution

Alternative solids to use are calcium hydroxide and calcium iodate(V)
	Starter page

Internet sources
	A project that makes use of more challenging theoretical ideas


Chemistry Individual Investigation (F336) - Starter Page 1
The kinetics of the reaction between hydrogen peroxide and potassium iodide The ‘Harcourt – Essen’ reaction

Hydrogen peroxide reacts with iodide ions in acid solution to produce iodine and water.

H2O2     +     2I–     +     2H+     →     I2     +     2H2O

You can measure the rate of reaction by adding a known amount of sodium thiosulfate solution and some starch indicator to the mixture and measuring the time it takes for the solution to turn blue. 

Your first task is to carry out some preliminary experiments to work out what are suitable amounts of solutions to mix together

Requirements

potassium iodide solution, 0.10 mol dm–3
sulfuric acid, 1.0 mol dm–3
sodium thiosulfate solution, 0.0050 mol dm–3
hydrogen peroxide solution, 1 volume (which is about 0.10 mol dm–3)  
starch solution

Getting started

Set up some burettes for your solutions. Into a small beaker measure 10.0 cm3 of sulfuric acid, 6.0 cm3 of sodium thiosulfate, 25.0 cm3 of potassium iodide 1.0 cm3 of starch solution and 4.0 cm3 of water. Run 10.0 cm3 of hydrogen peroxide into a conical flask. Add the contents of the beaker to the flask and start a stop watch. Stop the watch when the mixture turns blue and note the time taken.

Are the volumes of solutions suitable or do you need to modify them?

When you are satisfied that you have appropriate solutions you can change the concentration of hydrogen peroxide carefully and accurately to achieve a sufficient number of results that will allow you to draw an accurate graph which you can use to find the order of reaction with respect to hydrogen peroxide.

Chemistry Individual Investigation (F336) - Starter Page 2

The kinetics of the reaction between bromate(V), bromide and hydrogen ions

Bromate(V), bromide and hydrogen ions react according to the following equation:

5Br–     +     BrO3–     +     6H+
     →     3Br2     +     3H2O
You can measure the rate of reaction by adding a known amount of phenol solution and methyl orange solution to the mixture and measuring the time it takes for the solution to go colourless. 

Your first task is to carry out some preliminary experiments to work out what are suitable amounts of solutions to mix together

Requirements

phenol solution, 0.00010 mol dm–3
potassium bromide solution, 0.010 mol dm–3
potassium bromate(V) solution, 0.0050 mol dm–3
methyl orange solution (1.0 g dm–3)

sulfuric acid, 1.0 mol dm–3
Getting started

Set up some burettes for your solutions. Mix together 3.0 cm3 of sulfuric acid, 2.0 cm3 of potassium bromate, 1.0 cm3 of phenol and 2 drops of methyl orange solutions. Add to this mixture 2.0 cm3 of potassium bromide solution. Note the time for the colour of the methyl orange to disappear.

Are the volumes and concentrations of solutions suitable or do you need to modify them?

When you are satisfied that you have appropriate solutions you can change the concentration of potassium bromide carefully and accurately to achieve a sufficient number of results that will allow you to draw an accurate graph which you can use to find the order of reaction with respect to potassium bromide.

Chemistry Individual Investigation (F336) - Starter Page 3

The kinetics of the reaction between peroxodisulfate ions and iodide ions

Peroxodisulfate ions react with iodide ions according to the following equation:

S2O82–     +     2I–     →     2SO42–     +     I2
You can measure the rate of reaction by adding a known amount of sodium thiosulfate solution and some starch indicator to the mixture and measuring the time it takes for the solution to turn blue. 

Your first task is to carry out some preliminary experiments to work out what are suitable amounts of solutions to mix together

Requirements

potassium iodide,  1.0 mol dm–3
potassium peroxodisulfate solution, 0.040 mol dm–3 

sodium thiosulfate solution, 0.010 mol dm–3 
starch solution

Getting started

Set up some burettes for your solutions. Look at the instructions in Salters Experiment TL4.2. Try out the first and last mixtures suggested.

Is the equipment and the concentrations of solutions suitable or do you need to modify them?

When you are satisfied that you have appropriate solutions you can change the concentration of the potassium iodide carefully and accurately to achieve a sufficient number of results that will allow you to draw an accurate graph which you can use to find the order of reaction with respect to potassium iodide.

Chemistry Individual Investigation (F336) - Starter Page 4

The kinetics of the reaction between propanone and iodine

Propanone reacts with iodine according to the following equation:

CH3COCH3
     +     I2     →     CH3COCH2I     +     H+     +     I–
The reaction is catalysed by hydrogen ions.

You can measure the rate of reaction by using a colorimeter to monitor the production of iodine over time.

Your first task is to carry out some preliminary experiments to work out what are suitable amounts of solutions to mix together

Requirements

iodine solution 0.020 mol dm–3
propanone solution, 2.0 mol dm–3
hydrochloric acid,  2.0 mol dm–3
Getting started

Choose an appropriate filter for your colorimeter to measure the concentration of iodine. Zero the colorimeter using water. Use a burette to measure 2.0 cm3 of propanone solution into a boiling tube. Mix 1.0 cm3 iodine solution, 2.0 cm3 hydrochloric acid and 5.0 cm3 water in a second boiling tube. Add the two solutions together and start a stop watch. Use a dropping pipette to add some of the reaction mixture to a cuvette and place in the colorimeter. Take the absorbance reading every 30 seconds for six minutes.

Are the volumes and concentrations of solutions suitable or do you need to modify them?

When you are satisfied that you have appropriate solutions you can change the concentration of the solutions carefully and accurately to achieve a sufficient number of results that will allow you to draw a graphs that will let determine the order of reaction for one of the reactants.

Chemistry Individual Investigation (F336) - Starter Page 5

Reaction of magnesium with acids

Magnesium reacts with acids to produce a magnesium salt and hydrogen gas. The rate of reaction can be measured using a gas syringe to monitor the production of hydrogen over time.

Mg(s)
     +     2HCl(aq)      →     MgCl2(aq)     +     H2(g)

Your first task is to carry out some preliminary experiments to get used to the equipment and experimental procedures and to work out what are suitable amounts of reactants to use

Requirements

magnesium ribbon

hydrochloric acid, 2.0 mol dm–3 

Buchner flask or conical flask with a glass tube through the bung

gas syringe

Getting started

Clean a length of magnesium ribbon with sand paper and cut into 3.0 cm lengths. Use a burette to measure out 20.0 cm3 of 2.0 mol dm–3 hydrochloric acid into a Buchner flask or conical flask fitted with a bung with a glass tube through it. Connect a glass syringe supported in a clamp stand to the side arm of the Buchner flask or the glass tube through the bung. When you are ready, curl up the piece of magnesium, drop it into the flask and quickly put a bung in the mouth of the flask. Measure the volume of gas in the syringe at different time intervals. 

Does your equipment and method work effectively? Are the amounts of reactants appropriate or do you need to modify them?

When you are satisfied that you have appropriate amounts of reactants and method you can change the concentration of the acid carefully and accurately to achieve a sufficient number of results that will allow you to draw an accurate graph which you can use to find the order of reaction with respect to the acid.

Chemistry Individual Investigation (F336) - Starter Page 6

Catalytic decomposition of hydrogen peroxide by inorganic catalysts

Hydrogen peroxide decomposes to form water and oxygen according to the equation:

2H2O2     →     2H2O     +     O2
This reaction is catalysed by manganese(IV) oxide.

You can monitor the production of oxygen by collecting it in a glass syringe.

Your first task is to carry out some preliminary experiments to get used to the equipment and experimental procedures and to work out what are suitable amounts of solutions to use

Requirements

hydrogen peroxide, 2.0 volume

manganese(IV) oxide

Buchner flask or conical flask with a glass tube through the bung

gas syringe

Getting started

Use a burette to measure out 20.0 cm3 of 2.0 volume hydrogen peroxide into a Buchner flask or conical flask fitted with a bung with a glass tube through it. Connect a glass syringe supported in a clamp stand to the side arm of the Buchner flask or the glass tube through the bung. Weigh out about 1 gram of manganese(IV) oxide into a small specimen tube. Tie some cotton round the tube so it can be lowered upright into the flask. When you are ready, put a bung in the mouth of the flask, shake the flask to knock over the specimen tube and set a stop watch going. Measure the volume of gas in the syringe at different time intervals. 

Does your equipment and method work effectively? Are the amounts of materials that you used appropriate?

When you are satisfied that you have appropriate amounts and method you can change the amount of manganese(IV) oxide carefully and accurately to achieve a sufficient number of results that will allow you to draw an accurate graph which you can use to find out how the amount of catalyst affects the rate of reaction.

Chemistry Individual Investigation (F336) - Starter Page 7

Purity of aspirin

When you make aspirin (2-ethanoyloxybenzoic acid or acetylsalicylic acid) or when aspirin hydrolyses it is contaminated by 2-hydroxybenzoic acid (salicylic acid). You can find the purity of the aspirin by titrating it with sodium hydroxide solution or by using a colorimeter to measure the intensity of violet coloured complex formed between the salicylate impurities in the aspirin sample and iron(III) chloride.  
Your first task is to carry out some preliminary experiments to work out what are suitable amounts of materials to use in the titration method.

Requirements

salicylic acid

acetylsalicylic acid 

sodium hydroxide solution, 0.10 mol dm–3
Getting started

Look at the instructions in Salters activity WM6 to titrate about 0.30 g of aspirin with 0.10 mol dm–3 sodium hydroxide solution using phenolphthalein indicator. This method only allows you to do one titration at a time. You could make up 100 cm3 of a solution of aspirin and this would let you use a number of 10.0 cm3 portions to titrate the same solution. Try weighing dissolving about 1.2 g aspirin in 100 cm3 of a 50/50 mix of ethanol and water and titrating portions of this solution.

Are the amounts of materials that you used appropriate?

Next you can move on to use the colorimetric method to find the purity in the mixture. You first need to construct a calibration curve using a range of dilutions of a solution of sodium salicylate (sodium 2-hydroxybenzoate) as described in School Science Review No 201 (June 1976). How accurate is the curve if you make up a known solution of salicylic acid? 

Chemistry Individual Investigation (F336) - Starter Page 8

Vitamin C 

Vitamin C (ascorbic acid) is a reducing agent and so reacts with oxidising agents like iodine and N‑bromosuccinimide. You can use these reactions as the basis of titrations to find the concentration of vitamin C in a solution.

Your first task is to carry out some preliminary experiments to work out what are suitable amounts of materials to use in the titration with iodine.

Requirements

potassium iodate(V) solution, 0.010 mol dm–3

potassium iodide solution, 1.0 mol dm–3

sodium thiosulfate solution 0.060 mol dm–3
sulfuric acid, 0.50 mol dm–3
starch solution

ascorbic acid solution, 1.0 g dm–3 in 5.0% sulfuric acid

Getting started

In the iodine titration method you add sufficient potassium iodate(V) solution and potassium iodide solution to react together to produce more than enough iodine to completely react with all the ascorbic acid in your solution. Then you titrate the iodine remaining with sodium thiosulfate solution using starch indicator. Because you know how much iodine was produced from iodate(V) and iodide and you have found by titration how much is left over you can calculate how much iodine must have reacted with the ascorbic acid. 

First you will need to analyse a solution of ascorbic acid with a known composition. By doing this you will be able to tell how accurate your experiments are. 

Pipette 25.0 cm3 of an ascorbic acid solution containing 1.0 g dm–3 into a conical flask. Add 25.0 cm3 of potassium iodate(V) solution, 5.0 cm3 potassium iodide solution and 5.0 cm3 sulfuric acid. Titrate the iodine remaining with the sodium thiosulfate solution using starch indicator.

Are the amounts of materials that you used appropriate or do you need to modify them in order to get an appropriate titre?

When you are satisfied that you have appropriate amounts you can carry out sufficient accurate titrations that will enable you to calculate the amount of vitamin C in your solution and to compare with the known composition.

Chemistry Individual Investigation (F336) - Starter Page 9

Partition Coefficients of organic acids

Organic acids like butanedioic acid (succinic acid) have different solubilities in water and less polar solvents such as 2-methylpropan-1-ol. This is because of the strengths of the intermolecular bonding between the acid and the solvents. The partition coefficient is a measure of the relative solubility of the acid in the two solvents. 

Your first task is to carry out some preliminary experiments to get used to an experimental procedure that is probably new to you and to check that the amounts of materials are appropriate.

Requirements

butanedioic acid solution, 0.21 mol dm–3 (make 250 cm3 of this solution up yourself)

2-methylpropan-1-ol

sodium hydroxide solution, 0.10 mol dm–3 
phenolphthalein indicator

Getting started

Use a 25.0 cm3 pipette twice to measure 50.0 cm3 of the butanedioic acid solution into a reagent bottle. Add, using a pipette, a further 50.0 cm3 of water. Stopper the bottle, shake it for 3.0 minutes and leave it to stand for 5.0 minutes. 
Using a pipette, withdraw 10.0 cm3 of the upper organic layer from the bottle and transfer to a conical flask. Use a measuring cylinder to add about 10 cm3 of distilled water to the flask and then titrate the sample with 0.10 mol dm–3 sodium hydroxide solution using phenolphthalein indicator. Swirl the flask thoroughly between every addition of alkali to ensure that all the acid passes into the aqueous layer and reacts with the alkali. Take another sample of the top layer and repeat the titration. Withdraw a 10.0 cm3 sample of the lower layer and transfer to a conical flask. Keep your finger over the top of the pipette as it passes through the upper layer to prevent contamination. Titrate this sample with 0.10 mol dm–3 sodium hydroxide solution using phenolphthalein indicator. Repeat this titration as well.

Use your titration data to calculate the partition coefficient for butanedioic acid between the two solvents.

Next you can think about finding the partition coefficients of other organic acids

Chemistry Individual Investigation (F336) - Starter Page 10

Non-commutative reactions

Most reactions are commutative. That is, it doesn’t matter which way round you add the reactants, the result is always the same. In some cases, however, this does not happen. The outcome of the reaction depends on the order in which reactants are added. These are called non-commutative reactions. The reaction between copper(II) sulfate and sodium hydroxide solutions is a non‑commutative reaction. You can begin to find out about this reaction using a pH titration.

Your first task is to carry out some preliminary experiments to get used to an experimental procedure that is probably new to you and to check that the amounts of materials are appropriate.

Requirements

copper(II) sulfate solution, 0.25 mol dm–3 

copper(II) sulfate solution, 0.50 mol dm–3 
sodium hydroxide solution, 0.25 mol dm–3

sodium hydroxide solution, 0.50 mol dm–3
pH meter

Getting started

Pipette 10.0 cm3 of 0.25 mol dm–3 copper(II) sulfate solution into a 100 cm3 beaker. Clamp a pH probe in the beaker and add sufficient distilled water so that the pH probe is covered. Run in 0.50 mol dm–3 sodium hydroxide solution from a burette, 0.50 cm3 at a time, recording the pH of the solution after each addition. Continue adding the sodium hydroxide solution until there is a significant change in pH.

Repeat the experiment but this time add 0.50 mol dm–3 copper(II) sulfate solution from a burette to 0.25 mol dm–3 sodium hydroxide solution in the beaker.

Plot your results on graph paper.

Are the amounts of materials you used appropriate?

Next you can move on to analyse your precipitates and/or use other metal salt solutions.

Chemistry Individual Investigation (F336) - Starter Page 11

Making and analysing crystals

When hot saturated solutions of two different metal sulfate solutions are mixed and cooled only one type of crystal is formed. These crystals are different from either of the crystals used to make up the individual sulfate solutions. The composition of the crystals formed depends on which metal sulfate solutions are mixed together. In some cases the crystals formed always have the same composition, whatever the proportions in which solutions are mixed. These are called ‘Double Salts’. In other cases the composition of the crystals formed depends on the proportions in which the sulfate solutions are mixed. These compounds are examples of isomorphous mixtures. You can analyse the crystals to find out about their composition.

Your first task is to carry out some preliminary experiments to get used to an experimental procedure that is probably new to you and to check that the amounts of materials are appropriate.

Requirements

iron(II) sulfate crystals
ammonium sulfate crystals 
sulfuric acid, 1.0 mol dm–3

Getting started

Weigh out 0.050 mole of iron(II) sulfate and dissolve it in the least possible volume of hot water to which a few drops of 1.0 mol dm–3 sulfuric acid have been added. Weigh out 0.050 mole of ammonium sulfate and dissolve in the least possible volume of hot water. Add the two solutions together and cool them down so that crystals are formed. Filter off and dry your crystals. Weigh your product so that you can calculate the yield of the reaction. You can compare the crystals that you have made with crystals of the sulfates you started with using a microscope.

Next you can move on to analyse your crystals. You might find out how many molecules of water of crystallisation are in the crystals. You could also make up a solution from your crystals and find out, using a titration, the amount of iron(II) ions within them. What formula for the crystals do your results suggest?

Chemistry Individual Investigation (F336) - Starter Page 12

The synthesis of aspirin in three steps
You can make aspirin in three steps starting from 2-aminomethylbenzoate (methyl anthranilate). In the first step you use an amine diazotization reaction to convert 2-aminomethylbenzoate to 2-hydroxymethylbenzoate (oil of wintergreen). You then hydrolyse 2-hydroxymethylbenzoate to form 2-hydroxybenzoic acid (salicylic acid). Finally you esterify the 2-hydroxybenzoic acid to form 2-ethanolyoxybenzoic acid (aspirin).
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Your first task is to get used to an experimental procedure that is probably new to you and to check that the amounts of materials are appropriate.

Getting started

Converting 2-aminomethylbenzoate to 2-hydroxymethylbenzoate 
Requirements

2-aminomethylbenzoate 5 cm3 (6.5 g)

concentrated sulfuric acid 5.6 cm3 (10 g)

sodium nitrate(III) solution 60 g in 100 cm3 water

urea (solid)
Measure out 45 cm3 of distilled water into a 250 cm3 conical flask. Slowly and carefully add 5.6 cm3 (10 g) of concentrated sulfuric acid to the water. Add to this warm solution 5 cm3 (6.5 g) of 2‑aminomethylbenzoate. (You may have to warm this first as its melting point is 24 ºC). Place the flask in an ice bath and add about 45 g of ice to the solution in the flask. Slowly add 20 cm3 of sodium nitrate(III) solution to the flask making sure that the temperature does not rise above 10 ºC. Now warm the solution slowly to 25 ºC and hold at this temperature for 5 minutes. Add about 4 g of solid urea to remove the excess sodium nitrate(III). Warm the solution to 80 ºC and then boil it for no more than 5 minutes. Pour the mixture into a 250 cm3 beaker that contains about 50 g of ice cubes. Separate the oily lower layer and dry using anhydrous sodium sulfate. Re-distill the oil. The boiling point of pure 2-hydroxymethylbenzoate is 223 ºC. Think about how you can check the identity of your product.

Converting 2-hydroxymethylbenzoate to 2-hydroxybenzoic acid

2-hydroxymethylbenzoate 2 cm3
2 moldm-3 sodium hydroxide solution 25 cm3
concentrated hydrochloric acid
Measure about 2 cm3 of 2-hydroxymethylbenzoate into a 50 cm3 pear shaped flask and add to it 25 cm3 of 2 mol dm–3 sodium hydroxide solution together with some anti-bumping granules. Gently reflux the mixture for about 30 minutes. Allow the mixture to cool and pour it into a 100 cm3 beaker surrounded by ice cold water. Add concentrated hydrochloric acid drop-wise until the mixture is acidic. Filter the solid formed using vacuum filtration. Re-crystallise your product from hot water. Think about how you can check the identity of your product.

Next, look up and carry out a method to convert some of your 2-hydroxybenzoic acid into aspirin.
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The Freundlich isotherm

Weak organic acids such as ethanoic acid are adsorbed onto the surface of activated charcoal. An equilibrium is set up between the acid in solution and acid on the charcoal. The Freundlich adsorption isotherm is an experimentally determined equation that links the amount of amount of acid adsorbed with and the concentration of acid remaining in solution.

The Freundlich adsorption isotherm is:



X   =  AC1/n


M

where
X = quantity in moles of acid that is adsorbed



M = mass in grams of activated charcoal used as the adsorber



C = concentration of acid in solution at equilibrium in mol dm–3
and A and n are constants for a specific adsorber/acid system known as Freundlich constants.

Your first task is to carry out some preliminary experiments to get used to an experimental procedure that is probably new to you, to check that the amounts of materials are appropriate and to decide whether you need to repeat any experiments.

Requirements

ethanoic acid 0.50 mol dm–3
sodium hydroxide solution 0.10 mol dm–3

activated charcoal

Getting started

Your aim is to determine the Freundlich constants for ethanoic acid in the concentration range 0.050 to 0.50 mol dm–3. 

Make up six different solutions of ethanoic acid ranging in concentration from 0.50 mol dm–3 to 0.050 mol dm–3. Start with a more concentrated solution and accurately dilute it in successive steps. Weigh out 2.0 g of activated charcoal and add to 50.0 cm3 of one of the acid solutions in a conical flask. Shake the flask for exactly two minutes and filter the mixture. Pipette 10.0 cm3 of the filtrate and transfer to a conical flask. Titrate this with a 0.10 moldm-3 solution of sodium hydroxide using phenolphthalein indicator. Repeat this procedure with the different ethanoic acid concentrations. Now repeat the whole procedure using a 50.0 cm3 portion of distilled water instead of the ethanoic acid. This will result in a ‘blank’ titration that will help you work out if any acid is released from the activated charcoal itself. Use your data to plot suitable graphs that will enable you to find the values of the Freundlich constants.

Next you can repeat your experiment using other weak organic acids.
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What is the most accurate way of finding the amount of copper in brass?

There are several ways of finding the amount of copper(II) ions in a solution. You could try them out using a solution whose copper(II) ion concentration you know. This will enable you to judge which is the most effective method and you could use it to find the concentration of, for example,  copper in a brass screw. 

Your first task is to carry out some preliminary experiments to get used to an experimental procedure that is probably new to you, to check that the amounts of materials are appropriate.

Requirements

copper(II) sulfate solid

potassium iodide solution 10%

sodium thiosulfate solution 0.10 mol dm–3

starch indicator solution

Getting started
Make up a solution of copper(II) sulfate that has a concentration of exactly 0.10 mol dm–3. You can start your investigation with a redox titration. Copper(II) ions react with excess iodide ions to form a precipitate of copper(I) iodide and iodine. You can titrate the iodine against sodium thiosulfate solution using starch indicator.

Pipette 25.0 cm3 of your copper(II) sulfate solution into a conical flask. Add about 15.0 cm3 of a 10% potassium iodide solution and then titrate with 0.10 mol dm–3 sodium thiosulfate solution, adding starch indicator solution just before the end point. Repeat your titration until you have concordant results.

Next, think about the other ways you can determine the concentration of copper(II) ions in your solution.
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The kinetics of the hydrolysis of esters

Esters are slowly hydrolysed by water. Addition of an acid or alkali catalyst speeds up the reaction so that it can be studied.  Methyl methanoate, for example, is hydrolysed by an acid catalyst to methanoic acid and methanol.

HCO2CH3     +     H2O     →     HCO2H     +     CH3OH

You can follow the reaction by removing a small volume of the reaction mixture at known times and titrating it with alkali to find out how much organic acid has been produced.

Your first task is to carry out some preliminary experiments to get used to an experimental procedure that is probably new to you and to check that the amounts of materials are appropriate.

Requirements

methyl methanoate

sulfuric acid 0.25 mol dm–3
sodium hydroxide solution 0.10 mol dm–3

phenolphthalein indicator 

ice

Getting started

Set up an apparatus for titrating the reaction mixture with 0.10 mol dm–3 sodium hydroxide solution. Pipette 100.0 cm3 of 0.25 mol dm–3 sulfuric acid into a conical flask and note its temperature. Add 5.0 cm3 of methyl methanoate to the flask and start a stop watch, Don’t stop the watch until all the measurements have been made. Stopper the flask and shake it for 30 seconds. After exactly one minute, pipette a 5.0 cm3 portion of the reaction mixture into about 20 cm3 of ice cold water in a conical flask and immediately titrate this with 0.10 mol dm–3 sodium hydroxide solution using phenolphthalein indicator. Remove further portions of the reaction mixture at convenient, recorded time intervals of between 5.0 and 10.0 minutes and titrate them with the sodium hydroxide solution. Record your titres (Vt). Leave your mixture for several hours so that the mixture is able to reach equilibrium. Remove and titrate other portions of the reaction mixture to confirm that the titre no longer changes. The final volume is Vf. Plot a graph of the concentration of ester (Vf – Vt), against time and use it to decide on the order of reaction. Calculate a value for the rate constant k in the rate equation rate = k[ester]n where n is the order of reaction.

Next, think about how you can repeat the experiment at different temperatures to help you find the activation enthalpy for the reaction.
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Solubility curves

A solubility curve shows the relative solubility of a substance at different temperatures. The purification of an impure solid by recrystallisation relies on the information provided by solubility curves. You can carry out experiments to draw solubility curves and then find out how closely the results of recrystallising a mixture are to your theoretical predictions.

Your first task is to carry out some preliminary experiments to get used to an experimental procedure that is probably new to you and to check that the amounts of materials are appropriate.

Requirements

potassium nitrate
Getting started

First of all find how you can determine the solubility curve for potassium nitrate. Half fill a 250 cm3 beaker with tap water and put it on a tripod and gauze. Transfer 20.0 cm3 of distilled water, using a 10.0 cm3 pipette twice, into a boiling tube and clamp this in the water in the beaker. Weigh out accurately about 8 g of potassium nitrate and add to the boiling tube. Heat the water in the beaker with a Bunsen burner, stirring the contents of the boiling tube with a stirring wire rod. When all the potassium nitrate has dissolved, remove the boiling tube from the beaker and clamp it vertically so that it is standing on a piece of folded filter paper. Stir the contents of the boiling tube gently and continuously with an accurate thermometer until tiny flakes of solid start to crystallise. Note the temperature at which this occurs. Repeat your measurement by re-heating the tube in the beaker until the solid dissolves. Take the tube out of the beaker and clamp and stir as before to find the temperature at which solid first appears from the solution. Decide whether you need to repeat the procedure again. Now weigh out accurately a further 2.0 grams of potassium nitrate solid and add to your boiling tube. Re-heat the tube in the beaker until the solid dissolves. Take the tube out of the beaker and clamp and stir as before to find the temperature at which solid first appears from this solution. Carry out further measurements by adding additional amounts of potassium nitrate to the same boiling tube. How might you modify the procedure to find the solubility of less than 8.0 g of potassium nitrate? Plot a graph to show the solubility of potassium nitrate per 100.0 grams of water at different temperatures.

Next, think about how you find the solubility curve for a different solid such as potassium chloride and how you could predict and then test out in practice what would happen if you cooled a hot solution in which both solids have been dissolved.
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Catalysis of the zinc – acid reaction

The standard way of making hydrogen in the laboratory is to add zinc to sulfuric acid. This reaction is speeded up by the addition of a few drops of copper sulfate solution. You can try to find out as much as you can about this catalysis.

Your first task is to carry out some preliminary experiments to get used to an experimental procedure and to check that the design of the apparatus and amounts of materials are appropriate.

Requirements

copper(II) sulfate solution 0.20 mol dm–3
sulfuric acid 1.0 mol dm–3
granulated zinc

Getting started

Set up an apparatus consisting of a 250 cm3 conical flask with a bung fitted with a glass tube that is connected to a gas syringe or inverted burette filled with water to collect the hydrogen evolved. Into the conical flask put 30.0 cm3 of distilled water and 10.0 cm3 of 1.0 mol dm–3 sulfuric acid. Weigh out 1.6 g of granulated zinc. Add the zinc to the conical flask and quickly replace the bung. Record the volume of hydrogen produced every 30 seconds for 5 minutes. Plot a graph of the volume of hydrogen against time and use it to determine the initial rate of reaction. Repeat the experiment but this time use 30.0 cm3 of 0.20 mol dm–3 copper sulfate solution instead of the distilled water in the conical flask.

Next, think about how you can modify your experiment to find out whether both copper(II) ions and/or sulfate ions are needed for the catalytic effect. Remember to change only one thing at a time.

Next, think how you can modify your experiment to find out whether the concentration of copper sulfate solution affects the catalytic effect.

When you add zinc to copper(II) sulfate solution a redox reaction takes place producing copper. If copper is added to the conical flask in the first place, instead of copper(II) sulfate solution, does this have a catalytic effect and if so, what else could you find out about it?

Zinc also displaces silver from silver nitrate solution. Does silver nitrate solution and/or silver catalyse the zinc – acid reaction?
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Transition temperatures of salt hydrates

Some inorganic salts form crystals containing water of crystallisation. Some of these salts form more than one hydrate containing different amounts of water. You can find out how many molecules of water are associated with one formula unit of the salt in a hydrate by weighing a sample before and after heating. You can also determine the temperature at which each hydrate forms. This is known as the transition temperature of the salt hydrate. All you have to do is heat the hydrate so that it melts and then monitor the temperature as it cools down. An interruption in the steady fall in temperature occurs when a hydrate forms.

Your first task is to carry out some preliminary experiments to get used to an experimental procedure and to check that the design of the apparatus and amounts of materials are appropriate.

Requirements

hydrated sodium carbonate crystals

Getting started

You need to design an apparatus that will allow the hot contents of a test tube to cool down slowly. One way is to fit the tube through the hole in a bung in a boiling tube so that the test tube is suspended within the boiling tube and the air in the boiling tube outside the test tube creates an air jacket. You might think of using cotton wool as well. Take about 10 g of hydrated sodium carbonate and crush to a fine powder using a pestle and mortar. Half fill a test tube with the powder and clamp in a heated beaker of water until the contents of the test tube are completely liquid. Remove the tube from the beaker and place in the apparatus designed to allow it to cool slowly. Use a temperature probe connected to a computer to monitor the contents of the tube. Use a computer to draw a graph of your results. Can you measure the transition temperature(s) from your graph? Do you need to repeat or modify your experiment to produce more accurate data? You can weigh a sample of your crystals before and after heating to find out about the composition of the hydrate you started with. 

Next, think how you can extend your experiment to find out the composition and transition temperature(s) of other salt hydrates.
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Water hardness

Hard water contains dissolved calcium and magnesium ions. These ions form insoluble salts with soap, decreasing the soap’s cleaning effectiveness and producing a scum on the water. The standard way of describing the hardness of water is in ppm or mg dm–3 of calcium carbonate. 

You can find the total hardness of water by titrating a sample with EDTA solution. There are several ways in which water can be treated to remove calcium and magnesium ions and so soften it. You can investigate how effective these methods are.

Your first task is to carry out some preliminary experiments to get used to an experimental procedure and to check that the amounts of materials are appropriate.

Requirements

tap water

disodiumEDTA solution 0.010 mol dm–3
Solochrome black indicator

pH 10.0 buffer solution (7.0 g ammonium chloride and 57.0 cm3 concentrated ammonia solution made up to 100 cm3 with distilled water)

Getting started

Use a 25.0 cm3 pipette to transfer 100.0 cm3 of tap water into a conical flask. Add about 2 cm3 of a pH 10.0 buffer solution and 10 drops of Solochrome black indicator. Place a 0.010 mol dm–3 solution of disodium EDTA in a burette and titrate the water sample with this solution until you see a colour change at the end point from red to blue. One mole of the EDTA solution reacts with one mole of calcium or magnesium ions so you can calculate the concentration of the metal ions in your water sample. Assume that they are all calcium ions and calculate the mass of calcium carbonate that would contain this number of moles of calcium ions. Finally work out the value in mg dm-3.

Next, think about ways of softening water and how you might design experiments to test the effectiveness of these methods.
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Solubility product of potassium hydrogen tartrate

Potassium hydrogen tartrate (also known as cream of tartar) is a sparingly soluble salt of tartaric acid that forms an equilibrium between undissolved solid and aqueous ions when added to water.

KHC4H4O6(s)      ⇌     K+(aq)     +     HC4H4O6–(aq)

The solubility product (Ksp) of potassium hydrogen tartrate is given by the expression:

Ksp     =     [K+(aq)]  [HC4H4O6–(aq)]

You can find the concentration of HC4H4O6– ions by titrating a saturated solution of potassium hydrogen tartrate against sodium hydroxide solution and so calculate a value for the solubility product.

Your first task is to carry out some preliminary experiments to get used to an experimental procedure and to check that the amounts of materials are appropriate.

Requirements

potassium hydrogen tartrate

sodium hydroxide solution, 0.050 mol dm–3

phenolphthalein indicator
Getting started

Add about 1 g of potassium hydrogen tartrate crystals to 100.0 cm3 of distilled water in a 250 cm3 conical flask. Use a magnetic stirrer or swirl the contents of the flask every minute or two for about 10 minutes. Note the temperature of the solution. Filter the mixture, collecting the filtrate in a 250 cm3 beaker. Pipette 25.0 cm3 of the filtrate into a conical flask and titrate it with 0.050 mol dm–3 solution of sodium hydroxide using phenolphthalein indicator. Repeat your titration with further portions of filtrate until you have concordant titres. Use your results to calculate the concentration of HC4H4O6– ions in the saturated solution, the concentration of K+ ions and then the solubility product.

Next, think about how you could determine the solubility product at different temperatures and how you can use your results to find values for ∆H, ∆S and ∆G for the system.

Finally, explore how the solubility of potassium hydrogen tartrate is affected by dissolving it in aqueous potassium chloride instead of water.

Health and Safety

Useful information can be found at www.cleapss.org.uk
Candidates are expected to be familiar with the standard hazard warnings illustrated below.
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In UK law, health and safety is the responsibility of the employer. For most establishments entering candidates for AS and Advanced GCE this is likely to be the local education authority or the governing body. Employees, i.e. teachers and lecturers, have a duty to cooperate with their employer on health and safety matters. Various regulations, but especially the COSHH Regulations 2002 and the Management of Health and Safety at Work Regulations 1999, require that before any activity involving a hazardous procedure or harmful micro-organisms is carried out, or hazardous chemicals are used or made, the employer must provide a risk assessment. 

A useful summary of the requirements for risk assessment in school or college science can be found at www.ase.org.uk/htm/teacher_zone/safety_in_science_education.php . For members, the CLEAPSS® guide, Managing Risk Assessment in Science* offers detailed advice. Most education employers have adopted a range of nationally available publications as the basis for their Model Risk Assessments. Those commonly used include:
· Safety in Science Education, DfEE, 1996, HMSO, ISBN 0 11 270915 X. 

Now out of print but sections are available at www.ase.org.uk/htm/teacher_zone/safety_in_science_education.php ;

· Topics in Safety, 3rd edition, 2001, ASE ISBN 0 86357 316 9;

· Safeguards in the School Laboratory, 11th edition, 2006, ASE ISBN 978 0 86357 408 5;

· CLEAPSS® Hazcards, 2007 edition and later updates*;

· CLEAPSS® Laboratory Handbook*;

· Hazardous Chemicals, A Manual for Science Education, 1997, SSERC Limited 

            ISBN 0 9531776 0 2 (see www.sserc.org.uk/public/hazcd/whats_new.htm ). 

Where an employer has adopted these or other publications as the basis of their model risk assessments, an individual school or college then has to review them, to see if there is a need to modify or adapt them in some way to suit the particular conditions of the establishment.

Such adaptations might include a reduced scale of working, deciding that the fume cupboard provision was inadequate or the skills of the candidates were insufficient to attempt particular activities safely. The significant findings of such risk assessment should then be recorded, for example on schemes of work, published teachers guides, work sheets, etc. There is no specific legal requirement that detailed risk assessment forms should be completed, although a few employers require this.

Where project work or individual investigations, sometimes linked to work-related activities, are included in specifications this may well lead to the use of novel procedures, chemicals or micro-organisms, which are not covered by the employer’s model risk assessments. The employer should have given guidance on how to proceed in such cases. Often, for members, it will involve contacting CLEAPSS® (or, in Scotland, SSERC). When candidates are planning their own practical activities, whether in project work or more routine situations, the teacher or lecturer has a duty to check the plans before practical work starts and to monitor the activity as it proceeds.

	


*These, and other CLEAPSS® publications, are on the CLEAPSS® Science Publications CD-ROM issued annually to members. Note that CLEAPSS® publications are only available to members. For more information about CLEAPSS® go to www.cleapss.org.uk. In Scotland, SSERC (www.sserc.org.uk ) has a similar role to CLEAPSS® and there are some reciprocal arrangements.  

Other forms of support
In order to help you implement the new Chemistry B (Salters) specification effectively, OCR offers a comprehensive package of support. This includes:

OCR Training

Visit www.ocr.org.uk for more details.

Mill Wharf Training

Additional events are also available through our partner, Mill Wharf Training. It offers a range of courses on innovative teaching practice and whole-school issues - www.mill-wharf-training.co.uk. 

Salters Advanced Chemistry Project

The course is supported by the Salters Advanced Chemistry Project at the University of York. Their webpage - http://www.york.ac.uk/org/seg/salters/chemistry/ is a valuable source of support materials. 

The Salters Advanced Chemistry Project have also set up some online forums for teachers to discuss the course. Details of these can be found on their website. 

OCR Website

The OCR website has a dedicated Chemistry B (Salters) page at http://www.ocr.org.uk/qualifications/type/gce/chemistry/b/documents/index.aspx This page hosts the latest version of the specification, the latest version of the Practical Skills Handbook, as well as forms and documentation associated with the course.  There is an array of support available on this page. This includes past and specimen papers and mark schemes, candidate style answers, schemes of work, examiners reports and notices to centres as well as information on upcoming training courses.

Interchange

OCR Interchange has been developed to help you to carry out day to day administration functions on-line, quickly and easily. The site allows you to register and enter candidates online. In addition, you can gain immediate and free access to candidate information at you convenience. Sign up at https://interchange.ocr.org.uk. 

The assessment material for unit F333 is only available in Interchange. Access to Interchange will be required to access this material. 

Published Resources

OCR offers centres a wealth of quality published support with a fantastic choice of ‘Official Publisher Partner’ and ‘Approved Publication’ resources, all endorsed by OCR for use with OCR specifications.

Publisher partners

· OCR works in close collaboration with three Publisher Partners; Hodder, Heinemann and Oxford University Press (OUP) to ensure centres have access to:

· Better published support, available when you need it, tailored to OCR specifications 

· Quality resources produced in consultation with OCR subject teams, which are linked to OCR’s teacher support materials

· More resources for specifications with lower candidate entries

· Materials that are subject to a thorough quality assurance process to achieve endorsement

The publisher partnerships are non-exclusive with the GCE Sciences being the only exception.  Heinemann is the exclusive publisher partner for OCR GCE Sciences.
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Heinemann has produced the following resources for OCR GCE Chemistry B (Salters) for first teaching in September 2008 

	Adelene Cogill, Frank Harriss,                           
Dave Newton, Gill Saville,                 

Kay Stephenson, Dave Waistnidge,

Ashley Wheway

	Chemical Storylines A2 3rd Edition (2009)
	ISBN: 9780435631482

	Edited by Chris Otter,                       

Kay Stephenson


	Chemical Ideas 3rd Edition (2008)       
	ISBN: 9780435631499

	Mike Docker, Chris Otter,                       

Nigel Saunders


	Interactive Presentations A2 New Edition CD-ROM (2009)
	ISBN: 9780435631536

	Derek Denby, Frank Harriss,                          
Chris Otter, Kay Stephenson


	Support Pack A2 3rd Edition CD-ROM (2009)
	ISBN: 9780435631512

	Lesley Johnston, Dave Newton,                    

Chris Otter, Alasdair Thorpe           
	Revise A2 Chemistry for Salters New Edition (2009)    
	ISBN: 9780435631550


Endorsement

OCR endorses a range of publisher materials to provide quality support for centres delivering its qualifications. You can be confident that materials branded with OCR’s “Official Publishing Partner” or “Approved publication” logos have undergone a thorough quality assurance process to achieve endorsement. All responsibility for the content of the publisher’s materials rests with the publisher.

These endorsements do not mean that the materials are the only suitable resources available or necessary to achieve an OCR qualification. Any resource lists which are produced by OCR shall include a range of appropriate texts.
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