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The current model includes neutrons and

protons in the nucleus (Rutherford's has neither).

The current model shows electrons in

different energy levels / orbitals (shells), e.g. the first energy level

holds only 2 electrons.
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Lightest ion has the smallest m/z so it is fastest and arrives first.
112Sn+

% abundance of 120Sn = 100 − (22.41 + 11.78 + 34.97) = 30.84 %

RAM = (112 × 22.41) + (114 × 11.78) + (117 × 34.97) + (120 × 30.84)

100

= (2509.92 + 1342.92 + 4091.49 + 3700.80) ÷ 100

= 11645.13 ÷ 100 = 116.4513

= 116.5 (1 d.p.)

116.5
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A bright white light (glow) is seen and a white powder /

solid (MgO) forms.

Mg(s) + H2O(g) → MgO(s) + H2(g)

Metallic bonding: a lattice of positive Mg2+ ions and delocalised electrons

(the two outer shell electrons of each Mg atom are delocalised).

Strong electrostatic attraction between Mg2+ ions and delocalised

electrons.

Magnesium chloride has a giant ionic lattice of Mg2+ and Cl− ions.

There are strong electrostatic forces of attraction between the oppositely

charged Mg2+ and Cl− ions,

so a lot of energy is needed to overcome these attractions, giving a high

melting point.

As an antacid for indigestion relief, to neutralise excess stomach acid

(milk of magnesia).
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An oxidising agent is an electron acceptor (it gains electrons).

SO3
2− + H2O → SO4

2− + 2H+ + 2e−

Cr2O7
2− + 14H+ + 6e− → 2Cr3+ + 7H2O

3SO3
2− + Cr2O7

2− + 8H+ → 3SO4
2− + 2Cr3+ + 4H2O
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Ba2+ (barium ion)

Ba2+(aq) + SO4
2−(aq) → BaSO4(s)

Carbon dioxide, CO2

Ammonia, NH3

NH4
+(aq) + OH−(aq) → NH3(g) + H2O(l)
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Add dilute ammonia solution to the off-white precipitate formed with

acidified silver nitrate.

If the precipitate dissolves in dilute ammonia, chloride ions are present

(AgCl is soluble in dilute NH3).

If the precipitate does not dissolve in dilute ammonia, then bromide ions

are present. (It would dissolve in concentrated ammonia, confirming

AgBr.)
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Electrons are constantly moving randomly within each Cl2 molecule, so

at any instant the electron density can be uneven, creating a temporary

dipole (δ+ at one end, δ− at the other) in one molecule.

This temporary dipole induces a dipole in a neighbouring Cl2 molecule.

These temporary (induced) dipoles attract each other, the δ+ end of one

molecule attracting the δ− end of the next. These are van der Waals

(London) forces.

Cl2 + H2O ⇌ HCl + HClO

It kills bacteria / microorganisms (pathogens), so it sterilises the

water.

Cl2 + 2NaOH → NaCl + NaClO + H2O
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n(CaS) = 2.50 ÷ 72.2 = 0.0346 mol

n(CaSO4) = 9.85 ÷ 136.2 = 0.0723 mol

3 mol of CaSO4 are needed for each 1 mol of CaS, so to react all the CaS

would need 3 × 0.0346 = 0.104 mol CaSO4, but only 0.0723 mol is present.

n(CaSO4) is less than 3 × n(CaS), so CaSO4 is the limiting reagent.

n(SO2) = n(CaSO4) × 4/3 = 0.0723 × 4/3 = 0.0964 mol

Mr(SO2) = 32.1 + 2(16.0) = 64.1

mass of SO2 = 0.0964 × 64.1 = 6.18 g

6.18
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The enthalpy change when one mole of a substance is burned

completely in oxygen,

with all reactants and products in their standard states, under standard

conditions (100 kPa and a stated temperature, usually 298 K).

ΔT = 35.1 − 21.2 = 13.9 °C (= 13.9 K)

q = mcΔT = 150 × 4.18 × 13.9 = 8715.3 J = 8.7153 kJ

n(propan-1-ol) = 0.497 ÷ 60.0 = 0.00828 mol

ΔH = −q ÷ n = −8.7153 ÷ 0.00828

= −1052.6 = −1050 kJ mol−1 (3 s.f.)

−1050
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Incomplete combustion of the propan-1-ol (some forms carbon monoxide

/ soot instead of CO2).
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Concordant titres: 20.25 and 20.30

mean = (20.25 + 20.30) ÷ 2 = 20.275

20.275
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The titre value would increase (be larger).

This is because the water left in the burette dilutes the sodium

hydroxide solution, so it is more dilute and a larger volume is needed to

neutralise the acid.

n(NaOH) = 0.350 × 20.275 ÷ 1000 = 7.09625 × 10−3 mol

CH3COOH + NaOH → CH3COONa + H2O (1 : 1)

n(CH3COOH) in 25.0 cm3 = 7.09625 × 10−3 mol

n(CH3COOH) in 200 cm3 = 7.09625 × 10−3 × 8 = 0.05677 mol

mass of CH3COOH = 0.05677 × 60.0 = 3.4062 g

mass of CH3COONa = 5.60 − 3.4062 = 2.1938 g

% CH3COONa = (2.1938 ÷ 5.60) × 100 = 39.2 %

39.2 %
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Temperature: the forward reaction is endothermic (ΔH = +206 kJ

mol−1). A high temperature shifts the position of equilibrium to the

right (to the endothermic side) to oppose the increase in temperature

and absorb the heat, so the equilibrium yield of hydrogen increases. A

high temperature also increases the rate.

However, high temperatures are costly because a lot of energy (fuel) is

needed to produce them, so 800 °C is a compromise between a high

yield and the energy cost.

Pressure: there are 4 moles of gas on the right-hand side and only 2

moles of gas on the left-hand side. A low pressure shifts the position

of equilibrium to the right, the side with more moles of gas, to oppose

the decrease in pressure, so the equilibrium yield of hydrogen increases.

A low pressure is also cheap, because less energy is needed for

compressors and the plant does not need expensive thick-walled pipes

and vessels, so the cost is low.

Catalyst: the nickel catalyst has no effect on the position of

equilibrium, so it has no effect on the equilibrium yield. It speeds up

the forward and reverse reactions equally by providing an alternative

route with a lower activation energy.

Adding a catalyst allows a lower temperature to be used while still
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having an acceptable rate, so less energy is needed and this lowers the

cost.
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=
[SO3]2

[SO2]2[O2]

V = 1800 cm3 = 1.80 dm3

[SO2] = 0.176 ÷ 1.80 = 0.0978 mol dm−3

[SO3] = 0.461 ÷ 1.80 = 0.256 mol dm−3

[O2] = [SO3]2 ÷ (Kc × [SO2]2) = 0.2562 ÷ (15.0 × 0.09782)

= 0.0656 ÷ 0.1434 = 0.457 mol dm−3

n(O2) = 0.457 × 1.80 = 0.823 mol

0.823
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pV = nRT so T = pV ÷ nR

n = 0.025 + 0.049 + 0.034 = 0.108 mol

p = 255 kPa = 255 000 Pa

V = 3500 cm3 = 3500 × 10−6 m3 = 0.0035 m3

T = (255 000 × 0.0035) ÷ (8.31 × 0.108) = 892.5 ÷ 0.89748

= 994.5 K

T in °C = 994.5 − 273 = 721 °C

721
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