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KOH(s) + aq → K+(aq) + OH−(aq)
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Amount of KOH = 3.00 ÷ 56.1 = 0.05348 mol

q = ΔH × n = 51.3 × 0.05348 = 2.743 kJ = 2743 J

ΔT = 30.4 − 18.1 = 12.3 °C (= 12.3 K)

q = mcΔT  so  m = q ÷ (cΔT) = 2743 ÷ (4.18 × 12.3)

m = 53.4 g of solution

density = 1.00 g cm−3, so volume of water = 53.4 cm3

53.4 cm3
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Heat is lost to the surroundings (through the cup and from the

surface), or not all of the KOH dissolved, so the temperature rise

measured is too small.

ΔHsoln = ΔHhyd(K+) + ΔHhyd(OH−) − ΔHlattice formation

= (−322) + (−528) − (−789)

= −61 kJ mol−1

−61
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Temperature (of the reaction mixture)

Volume / amount of starch solution added

Total volume of the reaction mixture

1 (first order)

1 (first order)

0 (zero order)

Use experiments 3 and 4: only [I−] changes, [H2O2] and [H+]

stay the same. Doubling [I−] halves the time (20 s to 10 s), so the

rate doubles, so it is first order with respect to I−.

rate = k[H2O2][I−]

mol−1 dm3 s−1
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The observer's reaction time in stopping the timer, as it is hard to judge

exactly when the colour change (end point) occurs.

n(S2O3
2−) = 1.00/1000 × 1.00 × 10−3 = 1.00 × 10−6 mol

n(I2) = ½ × 1.00 × 10−6 = 5.00 × 10−7 mol

[I2] = 5.00 × 10−7 ÷ (40.0/1000) = 1.25 × 10−5 mol dm−3

time for experiment 3 = 20 s

rate = 1.25 × 10−5 ÷ 20 = 6.25 × 10−7 mol dm−3 s−1

6.25 × 10−7

% uncertainty = 0.5 ÷ 20 × 100

2.5 %
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Use a greater concentration (or amount) of thiosulfate, so more iodine

must form before the blue-black colour appears.

This increases the times, so the ±0.5 s is a smaller percentage of each

time.
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[H+] is 2.00 mol dm−3, not 1.00, as H2SO4 is diprotic

Use 0.500 mol dm−3 H2SO4 (or 1.00 mol dm−3 HCl)

Salt bridge soaked in NaOH, which reacts with the acid

Soak the filter paper in (saturated) KNO3(aq) instead

An Fe electrode is used in the Fe3+/Fe2+ half-cell

Use a platinum (Pt) electrode instead of Fe
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2Fe3+ + H2 → 2Fe2+ + 2H+
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E⊖ Fe2+/Fe (−0.44 V) is more negative than E⊖ Cu2+/Cu

(+0.34 V), so Fe is oxidised to Fe2+ and Cu2+ is reduced to Cu (EMF is

positive).

The brown solid formed is copper, Cu.

The solution changes from blue (Cu2+) to pale green because Fe2+(aq)

ions form.

Fe + Cu2+ → Fe2+ + Cu
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Fe(s) | Fe2+(aq) || Cu2+(aq) | Cu(s)

EMF = 0.34 − (−0.44) = +0.78 V

+0.78
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Dilution and cooling make the reaction so slow that it effectively stops,

so the amounts in the sample stay as they were at equilibrium.

So during the titration the equilibrium does not shift and no more I− is

formed, so the titre measures the true equilibrium amount of I−.

= [Fe2+]2 [I2]
[Fe3+]2 [I−]2
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Initial n(Fe3+) = 2 × 0.015 × 50.0/1000 = 1.50 × 10−3 mol

Initial n(I−) = 0.015 × 50.0/1000 = 7.50 × 10−4 mol

n(I−) reacted = 7.50 × 10−4 − 3.00 × 10−4 = 4.50 × 10−4 mol

At equilibrium: n(Fe3+) = 1.50 × 10−3 − 4.50 × 10−4 = 1.05 × 10−3 mol

n(Fe2+) = 4.50 × 10−4 mol,   n(I2) = 4.50 × 10−4 ÷ 2 = 2.25 × 10−4 mol

Divide by 0.100 dm3:  [Fe3+] = 1.05 × 10−2,  [I−] = 3.00 × 10−3,

[Fe2+] = 4.50 × 10−3,  [I2] = 2.25 × 10−3  (all in mol dm−3)

Kc = (4.50 × 10−3)2 × (2.25 × 10−3)
(1.05 × 10−2)2 × (3.00 × 10−3)2

= 45.9

Units = (mol dm−3)3 ÷ (mol dm−3)4 = mol−1 dm3

45.9

mol−1 dm3
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Step 1: Add each alcohol separately to acidified potassium dichromate(VI)

(K2Cr2O7 with dilute sulfuric acid), warm gently and distil off the

organic product as it forms, so that the aldehyde is not oxidised further

to a carboxylic acid. In both cases the dichromate turns from orange to

green.

Propan-1-ol is a primary alcohol, so it is oxidised to the aldehyde

propanal:

CH3CH2CH2OH + [O] → CH3CH2CHO + H2O

Propan-2-ol is a secondary alcohol, so it is oxidised to the ketone

propanone:

CH3CH(OH)CH3 + [O] → CH3COCH3 + H2O

Step 2: Warm a sample of each distillate with Tollens' reagent (or with

Fehling's solution).

The product from propan-1-ol (propanal, an aldehyde) is oxidised and

gives a silver mirror (with Fehling's solution, a brick-red precipitate).

The product from propan-2-ol (propanone, a ketone) gives no visible
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change, as ketones are not oxidised.

So the sample whose product gives the silver mirror is propan-1-ol, and

the sample whose product shows no change is propan-2-ol.

Step 3: Record the infrared spectrum of each original sample. Both

spectra show a broad absorption at 3230 to 3550 cm−1 for the O–H

bond in an alcohol (and C–O at 1000 to 1300 cm−1), so this confirms

both are alcohols but does not tell them apart.

Then compare the fingerprint region (below 1500 cm−1) of each spectrum

with the spectra of propan-1-ol and propan-2-ol in a database. The

fingerprint region is unique to each compound, so an exact match

confirms the identity of each alcohol.
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Heat under reflux

Water out

Water in

Condenser

reaction mixture

Heat
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To produce small bubbles so the mixture boils smoothly, preventing large

bubbles forming.
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E-Z (cis-trans) stereoisomerism

9

4 (four)

Biodiesel (a biofuel)
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C17H31COO−Na+

As a soap (an anionic surfactant)
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