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More of the mass of the reactants ends up in the useful product, so

there is less waste (by-product) to dispose of.

Mr TiCl4 = 47.9 + 4(35.5) = 189.9

Mr reactants = 79.9 + 2(12.0) + 2(71.0) = 245.9

% atom economy = (189.9 ÷ 245.9) × 100 = 77.2 %

77.2 %
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TiCl4 + 2Mg → Ti + 2MgCl2

Reducing agent (electron donor)

Magnesium is extracted by electrolysis, which uses a lot of (electrical)

energy.
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Boiling point increases down the group because the molecules get larger,

with more electrons.

So there are stronger van der Waals' forces (London forces) between the

molecules, which need more energy to overcome.

To kill bacteria (sterilise the water) and prevent

water-borne diseases such as cholera.

Only a very small concentration of chlorine is used, too
low to harm humans.
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2Cl2 + 2H2O → 4HCl + O2

2NaOH + Cl2 → NaClO + NaCl + H2O

ClO3
− + 6H+ + 6e− → Cl− + 3H2O

3 2 1

+5
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Iodide, I−

H2SO4 + 8H+ + 8I− → H2S + 4H2O + 4I2

Sodium chloride, NaCl

NaCl + H2SO4 → NaHSO4 + HCl

Base (proton acceptor)
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1s2 2s2 2p6

Manganese, Mn

The average mass of one atom of the element compared with 1/12 of

the mass of one atom of carbon-12.

So that the ions can be accelerated by the

electric field (and then detected).

Each positive ion hits the detector (negative plate)

and gains an electron, creating a current.

The abundance is proportional to the size of

the current produced at the detector.

stemup.co.uk

https://stemup.co.uk


54

Ar = [(50 × 4.3) + (52 × 82.8) + (53 × 10.5) + (54 × 2.4)] ÷ 100

= (215 + 4305.6 + 556.5 + 129.6) ÷ 100

= 5206.7 ÷ 100 = 52.067

52.1
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v = d ÷ t = 0.850 ÷ (6.41 × 10−4) = 1326 m s−1

m = 2KE ÷ v2 = (2 × 7.59 × 10−20) ÷ (1326)2

= 8.63 × 10−26 kg

mass in g = 8.63 × 10−26 × 1000 = 8.63 × 10−23 g

8.63 × 10−23
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Strontium ions are larger (they have more electron shells and more

shielding), so they have a lower charge density.

So there is weaker attraction between the Sr2+ ions and the delocalised

electrons (weaker metallic bonding).

The atoms have more electron shells (energy levels) down the group.

Ba(s) + 2H2O(l) → Ba(OH)2(aq) + H2(g)

Ca+(g) → Ca2+(g) + e−

Barium, Ba
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mean titre (concordant titres 1 and 3) = (10.65 + 10.55) ÷ 2 = 10.60 cm3

n(NaOH) = 0.380 × 10.60 ÷ 1000 = 4.028 × 10−3 mol

n(H2A) in 25.0 cm3 = 4.028 × 10−3 ÷ 2 = 2.014 × 10−3 mol

n(H2A) in 250.0 cm3 = 2.014 × 10−3 × 10 = 2.014 × 10−2 mol

Mr = mass ÷ moles = 2.09 ÷ (2.014 × 10−2)

= 103.8 = 104
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Use a more dilute solution of sodium hydroxide (or a larger

mass of H2A in the 250.0 cm3 solution).

This gives a larger titre, so the fixed uncertainty of ±0.15

cm3 is a smaller percentage of the volume measured.

104

(0.15 ÷ 10.65) × 100 = 1.41 %

1.41 %
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Solution A: in Test 1 a white precipitate forms with H2SO4, so Solution

A contains Ba2+ ions (an insoluble sulfate, BaSO4, forms).

Ba2+(aq) + SO4
2−(aq) → BaSO4(s)

In Test 2 a white precipitate forms with acidified AgNO3, so Solution A

contains Cl− ions (silver chloride forms).

Ag+(aq) + Cl−(aq) → AgCl(s)

No change in Test 3 shows there are no NH4
+ ions in A. So Solution A

is barium chloride, BaCl2.
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Solution B: effervescence with H2SO4 in Test 1 and with HNO3 in Test

2 shows that carbon dioxide gas is given off, so Solution B contains

carbonate ions, CO3
2−.

CO3
2−(aq) + 2H+(aq) → CO2(g) + H2O(l)

In Test 3, warming with NaOH gives a gas that turns damp red litmus

blue. This gas is ammonia, so Solution B contains ammonium ions,

NH4
+.

NH4
+(aq) + OH−(aq) → NH3(g) + H2O(l)

No precipitate forms with acidified AgNO3, so B contains no halide ions.

So Solution B is ammonium carbonate, (NH4)2CO3.

Add a few drops of universal indicator: it turns blue / purple (alkaline).
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The yield of hydrogen iodide increases.

The forward reaction is endothermic (ΔH = +52 kJ mol−1), so

the position of equilibrium shifts in the endothermic direction, to the

right.

This opposes the increase in temperature (it lowers the temperature).

[HI]
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Kc =
[CH3OH][H2O]
[CO2][H2]3

n(CO2) reacted = 2.50 − 1.30 = 1.20 mol

At equilibrium:  n(CO2) = 1.30,  n(H2) = 6.00 − (3 × 1.20) = 2.40 mol

n(CH3OH) = 1.20 mol,  n(H2O) = 1.20 mol

[CO2] = 1.30 ÷ 4.60 = 0.283 mol dm−3

[H2] = 2.40 ÷ 4.60 = 0.522 mol dm−3

[CH3OH] = [H2O] = 1.20 ÷ 4.60 = 0.261 mol dm−3

Kc = (0.261 × 0.261) ÷ (0.283 × 0.5223)

= 0.06805 ÷ 0.04014 = 1.70

Units: (mol dm−3)2 ÷ (mol dm−3)4 = mol−2 dm6

1.70 mol−2 dm6
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