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	Unit 22: Chemical Laboratory Techniques 
[bookmark: _GoBack]Preparation of copper sulphate 
Apparatus
· [image: ]100ml beaker
· Pipette
· Sulphuric acid
· Copper carbonate
· Tripod
· Bunsen burner
· Gauze
· Safety mat
· Glass rod
· Goggles
· Evaporating bowl
· Weighing scales
· Flask
· Funnel
· Filter paper
Method
1. Use a pipette to get 20cm3 of 1 mol dm-3 of sulphuric acid. Add it to a 100cm3 beaker
2. Secondly, add copper carbonate solid until your solution stops fizzing. This produces copper sulphate. 
3. Thirdly, filter copper (II) sulphate in a pre-weighed evaporating basin to ensure that any excess copper carbonate is left on the paper. 
4. Leave the solution to evaporate
5. Crystals of CuSO4.5H2O will form 
6. Wait for a week and after this time, re-weigh the basin.
Measurements 
Empty bowl = 51.32g
Finished product = 1.82g 
Equation
H₂So₄ + CuSO₄			CuSO₄ + Co₂ + H₂O 
Risk assessment 
	Chemical
	Hazard
	What to do

	Sulphuric acid
	Causes burns 
	Apply cold water. Seek medical help. Do not swallow and do not induce vomiting .Drink water. Wear protective clothing

	Copper carbonate
	Harmful is swallowed. 
Dust can irritate the lungs and eyes. 
	Remove the person from the room into fresh air. Wear protective clothing 

	Copper sulphate 
	Harmful if swallowed, irritates eyes and skin
	Wash area with water, take off clothing to not spread the burn. Wear protective clothing



Percentage yield of copper sulphate produced 
Percentage yield = (actual mass of product) ÷ (theoretical mass of product) × 100

Calculating the number of moles
Theoretical 
H₂So₄ + CuSO₄			CuSO₄ + Co₂ + H₂O 
H₂So₄ : CuSO₄ = 1:1
n- cv 
H₂So₄ 	c= 1.0m 	v= 20/1000cm3
n= (20/1000) x 1.0 = 0.02 mol should be produced 
Actual
Molecular mass
1 Copper / Cu - 63.54 g/mol 

1Sulfur / S - 32.06 g/mol 

4 Oxygen / O 16.00 g/mol * 4 = 64 g/mol 

63.54 + 32.06 + 64 = 159.6 g/mol
1.82g / 159.6 (molecular mass) = 0.00114 = 0.001m 
Atom economy 
Atom economy is how many of your starting materials become useful products. Waste or inefficient products will have a low atom economy and similarly, efficient processes will produce high atom economy.
[image: ]


Percentage purity

Measure percentage purity by titrating it with EDTA




Titration
· Weigh out 3 grams of CuSO4. Make up to 250 ml3 in a volumetric flask
· Pipette 50ml of CuSO4 into a 250ml conical flask with a glass stopper.
· Add ammonia which will turn the solution blue/black
· Add acetic acid and it will make the solution lose the pink tones.
· Add 1g of solid potassium iodide and swirl
· Put the stopper on the glass. Place solution in a dark place for 5 minutes
· Titrate the solution with 0.1m of sodium thiosulphate solution, swirl and it will turn a pale yellow shade
· Add 5ml of starch solution
· Titrate swirling the flask until the blue colour disappears. 
· Repeat the titration with two other 50ml portions of CuSO4 solution

Titration results

	Titration 1
	24.5

	Titration 2
	26.0

	Titration 3
	26.2

	Average
	25.5


 
Equation
First reaction: -       2Cu₂+ + 4l- 		2Cul (s) + I₂ 
This is followed during titration by the reaction of the iodine with the thiosulphate 
2S₂O₃ + I₂			S₄O62-  + 2I+
Risk assessment 
	Chemical
	Hazard 
	What to do 

	Copper sulphate 
	· Harmful if swallowed
· Irritant to eyes and skin
· Dangerous if mixed with water
· Can cause danger to aquatic life
	· Wear protective clothing
· Seek medical help if swallowed
· Dissolve with huge amounts of water before pouring the solution down the drain


	Ammonia

	It is irritating to the eyes and lungs. When breathed it can cause poisoning
	Wear protective clothing 
Do not breathe in

	acetic acid
	Irritating to eyes and skin

	· Use small amounts and diluted acid
· Wear protective clothing, especially gloves and goggles 
· Seek medical help if exposed for too long. 

	potassium iodide
	It is easily vaporised if dangerous to the eyes. 
	· Wear protective clothing
· Avoid breathing in
· Use small concentrations




Describe the scientific principles behind the key steps in the preparative methods for substances. 
Crystallisation to make copper sulphate 

Reflux in the preparation of aspirin

Distillation
Distillation is making a liquid pure by heating and cooling. You use different boiling points to separate pure liquids. To purify ethanol, you heat the mixture in a flask. This is because it has lower boiling point then water. Due to this, it evaporates before water. The vapour will then cool and form a pure liquid.
Solvent extraction 
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