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Catalyst

Use an electric heater (heating mantle) or a hot water bath, not a

Bunsen burner (naked flame).
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There is a bung (stopper) in the top of the condenser.

The apparatus is sealed, so pressure builds up as the

mixture is heated and the bung could be forced out.

The water goes the wrong way through the condenser: in at the

top and out at the bottom.

The condenser does not fill with cold water, so it does

not cool enough and vapour (reactants and products) does not condense

and escapes.
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To neutralise (react with and remove) the acid, i.e. the ethanoic acid

and sulfuric acid in the distillate.

The acid reacts with sodium carbonate to produce carbon dioxide gas,

which builds up in the stoppered funnel.

Ethyl ethanoate is immiscible with (insoluble in) water.

Ethyl ethanoate is less dense than water (lower density than

the aqueous layer).

It is a drying agent: it removes (absorbs) water from the ethyl

ethanoate.
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The reaction is an equilibrium (reversible), so it does not go to

completion.

mass of ethanol = 10.0 × 0.790 = 7.90 g

amount of ethanol = 7.90 / 46.0 = 0.172 mol

amount of ethanoic acid = 5.25 / 60.0 = 0.0875 mol

1 : 1 ratio and 0.0875 < 0.172, so ethanoic acid is limiting

ethanoic acid

max amount of ethyl ethanoate = 0.0875 mol

max mass of ethyl ethanoate = 0.0875 × 88.0 = 7.70 g

% yield = 5.47 / 7.70 × 100 = 71.0%

71.0%
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Hydrochloric acid, HCl(aq)

Heat under reflux

A lid (cover) on the beaker

It stops the volatile solvent evaporating from the beaker, so

the air in the beaker is saturated with solvent vapour.

This reduces evaporation of solvent from the plate, so the solvent can

rise up the plate.
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Each amino acid has a different balance between its solubility in the

mobile phase (solvent) and its attraction to (retention on) the

stationary phase (silica).

Ninhydrin

Amino acids are colourless, so it is needed to make the

amino acid spots visible.
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Rf = distance moved by Tyr / distance moved by solvent

= 4.75 cm / 8.75 cm = 0.54
0.54
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L is iron(III) chloride, FeCl3, and M is iron(II) sulfate, FeSO4.

Ammonia: the red-brown precipitate with L is Fe(H2O)3(OH)3 (iron(III)

hydroxide):

[Fe(H2O)6]3+ + 3NH3 → Fe(H2O)3(OH)3 + 3NH4
+

The green precipitate with M is Fe(H2O)4(OH)2 (iron(II) hydroxide):

[Fe(H2O)6]2+ + 2NH3 → Fe(H2O)4(OH)2 + 2NH4
+

Sodium carbonate: L gives the red-brown precipitate Fe(H2O)3(OH)3 and

the effervescence is carbon dioxide gas:

2[Fe(H2O)6]3+ + 3CO3
2− → 2Fe(H2O)3(OH)3 + 3CO2 + 3H2O
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M gives a green precipitate of iron(II) carbonate, FeCO3:

[Fe(H2O)6]2+ + CO3
2− → FeCO3 + 6H2O

Effervescence is seen with L but not M because [Fe(H2O)6]3+ is more

acidic than [Fe(H2O)6]2+. The Fe3+ ion is smaller and has a higher

charge, so it has a greater charge density and is more polarising. It

weakens the O−H bonds in the water ligands, so [Fe(H2O)6]3+ is a

better proton donor and is acidic enough to react with carbonate ions to

release CO2. [Fe(H2O)6]2+ is not acidic enough, so M forms FeCO3

instead.

Barium chloride: the white precipitate with M is barium sulfate, BaSO4,

so M contains sulfate ions:

Ba2+ + SO4
2− → BaSO4

Silver nitrate: the white precipitate with L is silver chloride, AgCl, so L

contains chloride ions:

Ag+ + Cl− → AgCl

The dilute nitric acid is added first to remove carbonate or hydroxide

ions that would also give precipitates.
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energy transferred = 2.4 kJ s−1 × 100 s = 240 kJ

amount of water vaporised = 103 / 18.0 = 5.72 mol

ΔHvap = energy transferred / amount of water

= 240 / 5.72 = +41.9 kJ mol−1

+41.9
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O and N are more electronegative than C and H, so all three molecules

have polar bonds.

O in CH3CH2OH and CH3OCH3 has 2 bonding pairs and 2 lone pairs, so

the shape around O is bent (V-shaped). N in CH3CH2NH2 has 3

bonding pairs and 1 lone pair, so it is (trigonal) pyramidal.

These shapes are not symmetrical, so the dipoles do not cancel and all

three molecules are polar.

O is more electronegative than N, so the bonds to N are less polar and

ethylamine is the least polar.

Ethanol and ethylamine both have hydrogen bonding between molecules,

but methoxymethane has no H bonded to O, so it only has

(permanent) dipole-dipole forces.

Hydrogen bonds are stronger than dipole-dipole forces, so

methoxymethane has the lowest boiling point.

Hydrogen bonding is stronger in ethanol than in ethylamine because O

is more electronegative than N, so ethanol has the highest boiling point.
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amount of HCl = 100 × 0.100 / 1000 = 0.0100 mol

amount of Ca(OH)2 = 0.600 / 74.1 = 0.00810 mol

Ca(OH)2 needed for 0.0100 mol HCl = 0.0100 / 2 = 0.00500 mol

0.00810 mol > 0.00500 mol needed, so Ca(OH)2 is in excess

[Ca(OH)2] = 0.400 / 74.1 = 0.00540 mol dm−3

[OH−] = 2 × 0.00540 = 0.0108 mol dm−3

[H+] = Kw / [OH−] = 6.80 × 10−15 / 0.0108

= 6.30 × 10−13 mol dm−3

pH = −log[H+] = −log(6.30 × 10−13) = 12.20

12.20

stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk

