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Polyesters have polar C=O and C−O bonds in the chain, so the δ+

carbon of the ester link is susceptible to nucleophilic attack and the

chain can be hydrolysed.

Polyalkenes only have non-polar C−C (and C−H) bonds in the chain, so

they are not attacked.

C C O CH2 CH2 CH2 O
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amount of Na2C2O4 = 0.162 / 134.0 = 1.21 × 10−3 mol (in 250 cm3)

in 25.0 cm3: 1.21 × 10−3 ÷ 10 = 1.21 × 10−4 mol

amount of MnO4
− = 1.21 × 10−4 × 2/5 = 4.84 × 10−5 mol

concentration = 4.84 × 10−5 × 1000 / 23.85

= 2.03 × 10−3 mol dm−3

0.00203
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Fill it below eye level (take it off the stand or put it

on the floor).

Wear gloves (and wash hands after any spillage).

From colourless to (permanent) pale pink.
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Remove the funnel from the top of the burette.

Open the tap to fill the jet below the tap so there are no air bubbles.
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[Fe(H2O)6]3+ + 3C2O4
2− → [Fe(C2O4)3]3− + 6H2O

Enthalpy: the enthalpy change, ΔH, for this reaction is negligible

(approximately zero). The same number of bonds are broken and made:

six Fe−O co-ordinate bonds to water ligands are broken and six Fe−O

co-ordinate bonds to the ethanedioate ligands are formed. These are the

same type of bond with similar bond enthalpies.

Entropy: ethanedioate is a bidentate ligand, so three ethanedioate ions

replace six water molecules. The number of particles in solution

increases from 4 to 7, so the disorder increases and there is an

increase in entropy (ΔS is positive).

Free energy: ΔG = ΔH − TΔS. As ΔH is approximately zero and ΔS is

positive, the −TΔS term is negative, so ΔG is negative for the forward

reaction (at any temperature).

A negative ΔG means the reaction is feasible, so the replacement of

water by ethanedioate is favourable. This is the chelate effect, and it is

driven by the entropy increase.
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0.34

glycine

Rf = distance moved by amino acid / distance moved by solvent

= 2.7 cm / 8.0 cm = 0.34

stemup.co.uk

https://stemup.co.uk


Spray with ninhydrin (a developing agent) and warm, or shine a UV

lamp on the plate.

Each amino acid has a different relative affinity for (attraction to) the

stationary phase and a different solubility in the mobile phase (solvent).
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Filter off the crystalline solid from the reaction mixture (under reduced

pressure, using a Buchner funnel and flask).

Dissolve the solid in the minimum volume of hot solvent (e.g. ethanol),

to make a saturated solution.

Leave the solution to cool so that crystals form, then filter off the

crystals under reduced pressure using a Buchner funnel.

Wash the crystals with a small amount of cold solvent, then dry them,

e.g. by leaving them in a desiccator or pressing them between filter

papers.
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Toxic (poisonous)

HCN is a weak acid so [CN−] is too low; KCN fully

dissociates to give more of the CN− nucleophile.
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2NaBr + 2H2SO4 → Na2SO4 + SO2 + Br2 + 2H2O

Orange / brown fumes (of bromine) are seen.

Dilute nitric acid reacts with and removes carbonate (and hydroxide)

ions, which would otherwise form other precipitates with silver nitrate.

Silver nitrate is added because the Ag+ ions form precipitates with the

halide (chloride and iodide) ions:

Ag+(aq) + Cl−(aq) → AgCl(s), white

Ag+(aq) + I−(aq) → AgI(s), yellow, so together a pale yellow precipitate

forms.

Excess dilute ammonia dissolves the AgCl but not the AgI, so the darker

yellow precipitate left is AgI:

AgCl(s) + 2NH3(aq) → [Ag(NH3)2]+(aq) + Cl−(aq)
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Ka = 10−3.75 = 1.78 × 10−4 mol dm−3

[H+] = 10−4.05 = 8.91 × 10−5 mol dm−3

Ka = [H+][HCOO−] / [HCOOH]

[HCOO−] = Ka[HCOOH] / [H+] = (1.78 × 10−4 × 0.100) / 8.91 × 10−5

= 0.200 mol dm−3

amount of HCOONa = 0.200 × 25.0 / 1000 = 5.00 × 10−3 mol

Mr of HCOONa = 68.0

mass = 5.00 × 10−3 × 68.0 = 0.339 g

0.339
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The flask is not clamped (only the condenser is clamped).

There is a bung in the top of the condenser, so it is a sealed system

and pressure would build up on heating.
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Sulfuric acid (dilute H2SO4) to acidify the dichromate.

The water flows the wrong way through the condenser: it should go in

at the bottom and out at the top.

The thermometer is not needed for heating under reflux.

To prevent bumping (it makes small bubbles form so the mixture boils

smoothly).
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(Fractional) distillation

Add sodium carbonate (or sodium hydrogencarbonate)

Effervescence (bubbles)

No visible change (no reaction)

amount of propan-1-ol = 6.50 / 60.0 = 0.108 mol

= maximum amount of propanoic acid (1 : 1)

maximum mass of propanoic acid = 0.108 × 74.0 = 8.02 g

percentage yield = 3.25 / 8.02 × 100 = 40.5%

40.5%
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