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1  Theoretical yield

2Mg + O₂ → 2MgO; excess oxygen.
12 g Mg ÷ 24 = 0.50 mol Mg.
Ratio 2:2 gives 0.50 mol MgO.
Mᵣ(MgO) = 40 → 20 g maximum.
16 g actual → 80% yield.

2  Choose a reaction route

Compare atom economy, yield, rate,
equilibrium position and useful
by-products. Use supplied data; costs and
energy may matter.
A route with a saleable by-product or higher
yield may be preferable despite lower atom
economy.

3  Concentration in mol/dm³

c = n/V; n = cV; V = n/c.
Use V in dm³: cm³ ÷ 1,000.
200 cm³ of 0.50 mol/dm³:
n = 0.50 × 0.200 = 0.100 mol.
Mass = n × Mᵣ.
g/dm³ = mol/dm³ × Mᵣ.

4  Dilution and concentration

Same solute and volume: doubling mass
doubles concentration.
Same solute amount: doubling solution
volume halves concentration.
Concentration measures solute per solution
volume, not just the total solute amount.

5  Gas volume from mass

At 20°C and 1 atmosphere, 1 mol gas
occupies 24 dm³.
V = n × 24; n = V/24.
11 g CO₂, Mᵣ = 44:
n = 11/44 = 0.25 mol.
V = 0.25 × 24 = 6 dm³.

6  Gas volume ratios

At the same temperature and pressure, gas
volumes follow equation coefficients.
N₂ + 3H₂ → 2NH₃ gives 1:3:2.
10 dm³ N₂ + 30 dm³ H₂ → at most 20 dm³ NH₃
for complete reaction.
Sections 4.3.3–4.3.5.
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1  Plan a titration calculation

Known c and V → moles → equation ratio
→ unknown c.
Convert both volumes to dm³.
Divide unknown moles by the original volume
of that solution, not the total mixture volume.

2  A 1:1 calculation

HCl + NaOH → NaCl + H₂O
25.0 cm³ alkali reacts with 20.0 cm³ of 0.100
mol/dm³ HCl.
HCl moles = 0.100 × 0.0200 = 0.00200 mol.
1:1 ratio → NaOH = 0.00200 mol.
c(NaOH) = 0.00200/0.0250 = 0.0800
mol/dm³.
Mᵣ(NaOH) = 40.
Mass concentration = 0.0800 × 40 = 3.20
g/dm³.

3  Check the acid ratio

H₂SO₄ + 2NaOH → Na₂SO₄ + 2H₂O.
1 mol acid needs 2 mol alkali.
0.0020 mol acid needs 0.0040 mol NaOH. In
0.025 dm³, this is 0.0040/0.025 = 0.16
mol/dm³.
Do not assume every ratio is 1:1.

4  Acidic fuel-cell equations

Negative electrode: hydrogen loses
electrons (oxidation).
Positive electrode: oxygen gains electrons
(reduction).
Electrons travel through the external circuit.
Both half-equations transfer four electrons.

5  Alkaline fuel-cell equations

An alkaline electrolyte uses OH⁻ in its
half-equations.
Check atoms and total charge on both sides.
Use the species given.
Do not combine one acidic half-equation with
one alkaline half-equation.

6  Overall reaction and checks

Add matching half-equations. Cancel equal
electrons and ions on both sides (and water
where appropriate).
Overall: 2H₂ + O₂ → 2H₂O.
Oxidation = electron loss.
Reduction = electron gain.
Sections 4.4.2.5 and 4.5.2.2.
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