YEAR 13 PRACTICAL 9
The Preparation of methyl 3-nitrobenzoate
Stage 1:
Preparation of Crude Product

	Concentrated nitric acid is corrosive
Concentrated sulphuric acid is corrosive

Ethanol and methyl benzoate are flammable
	


1.
Measure 6 cm3 of concentrated nitric acid into a test tube. Add 6 cm3 of concentrated sulphuric acid dropwise to the nitric acid and ensure they are properly mixed.
2.
Measure 15 cm3 of concentrated sulphuric acid into another test tube and place both test tubes into a beaker of crushed ice.
3.
Weigh out accurately around 8 cm3 of methyl benzoate into a 100 cm3 conical flask.
4.
Check that both test tubes of acid have cooled to below 10o C. Then add the 15 cm3 of concentrated sulphuric acid to the conical flask, and place the flask into the ice bath.
5.
Using a dropping pipette, add the concentrated nitric/sulphuric acid mixture to the conical flask, a few drops per minute over the course of 15 minutes. Stir the mixture constantly. Then leave the mixture to stand for a further 15 minutes.

Stage 2:
Separation of the product from the reaction mixture

5.
Pour the reaction mixture onto about 30 cm3 of crushed ice.
6.
When the ice has melted, filter the mixture using a small Buchner funnel. Wash the solid well with three 10 cm3 portions of water. Then scrape the solid into a small beaker.
Stage 3:
Purification of the crude product

7.
Recrystallise the methyl 3-nitrobenziate from the minimum quantity of boiling ethanol. Use a water bath to heat the ethanol (max 20 cm3)
Stage 4:
Confirmation of yield and purity

8.
Once the product is dry, transfer it into a weighing bottle and weigh it.

9.
Determine the melting point of the sample.

Questions:
a)
Using structural formulae, write an equation for the reaction between methyl benzoate and nitric acid to produce methyl 3-nitrobenzoate.
b)
Work out your percentage yield.

c)
Determine the melting point of the sample and assess its purity. The melting point of pure methyl 3-nitrobenzoate is 78o C
d)
Explain the main safety precautions you took during this experiment and why you took them.

