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The halogen is more electronegative than carbon, so the C–halogen bond

is polar and the carbon atom bonded to the halogen is δ+.

The nucleophile has a lone pair of electrons, which is attracted to and

attacks the δ+ carbon atom.

Water (use aqueous KOH, not ethanol)
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(Base) elimination

E-but-2-ene (trans-but-2-ene)

Ƶ-but-2-ene (cis-but-2-ene)

120°
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A co-ordinate bond is a covalent bond (shared pair of electrons) in

which both electrons come from the same species.

The lone pair of electrons on the carbon atom of CN− is donated to the

positively charged central C atom of the (CH3)3C+ carbocation.
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A catalyst provides an alternative reaction route (pathway) with a lower

activation energy.

So more particles have energy greater than or equal to the activation

energy, and successful collisions are more frequent.

As the temperature increases, the particles (molecules) move faster

because they have more kinetic energy.

So more of the molecules have energy greater than or equal to the

activation energy.

Therefore successful collisions (collisions that lead to a reaction) are

more frequent, so the rate increases.
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Shape: in both CCl4 and CHCl3 the central carbon atom has four

bonding pairs of electrons and no lone pairs. These electron pairs repel

each other as far apart as possible (equally, to minimise repulsion), so

both molecules are tetrahedral with bond angles of 109.5°.

Polarity: chlorine is more electronegative than carbon, so each C–Cl bond

is polar (Cδ+–Clδ−).

CCl4 is not polar: the molecule is symmetrical, with four identical polar

C–Cl bonds arranged tetrahedrally, so the bond dipoles cancel out due to

symmetry and there is no overall dipole.

CHCl3 is polar: one of the four bonds is a C–H bond, which is almost

non-polar, so the molecule is not symmetrical and the dipoles do not

cancel out, giving a permanent dipole.

Intermolecular forces: CCl4 molecules only have van der Waals' forces

between them. CHCl3 molecules have permanent dipole-dipole forces as

well as van der Waals' forces.

However, CCl4 has more electrons than CHCl3 (a higher Mr, 154

compared with 119.5, and a bigger molecule), so the van der Waals'

forces between CCl4 molecules are stronger.
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The van der Waals' forces in CCl4 are stronger than the combined van

der Waals' and dipole-dipole forces in CHCl3. So more energy is needed

to overcome the intermolecular forces in CCl4, so CCl4 has the higher

boiling point. (No covalent bonds are broken when the liquids boil.)
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High resolution mass spectrometry gives Mr to several decimal places:

butane (C4H10) has a different precise Mr from propanone (C3H6O), so

they can be distinguished.

Prop-2-en-1-ol and propanone have the same molecular formula, C3H6O

(they are isomers), so they have the same precise Mr.

stemup.co.uk

https://stemup.co.uk


stemup.co.uk

https://stemup.co.uk


pV = nRT, so n = pV ÷ RT

V = 272 cm3 = 272 × 10−6 m3       T = 100 + 273 = 373 K

n = (102 000 × 272 × 10−6) ÷ (8.31 × 373)

n = 27.744 ÷ 3099.63 = 0.00895 mol

Mass of X = 106.633 − 105.872 = 0.761 g

Mr = mass ÷ n = 0.761 ÷ 0.00895

Mr = 85.0

85.0
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+ H2O

Mass of concentrated acid = 6.0 × 1.69 = 10.14 g

Mass of H3PO4 = 10.14 × 0.85 = 8.619 g

Mr of H3PO4 = 3(1.0) + 31.0 + 4(16.0) = 98.0

Amount = 8.619 ÷ 98.0 = 0.0879 mol
0.0879
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So that the condenser jacket fills completely with water, with no air

bubbles (air pockets).

This keeps the condenser cooler, so more of the vapour condenses (more

efficient condensing).

To produce smaller bubbles and prevent the formation of large bubbles,

so the mixture boils smoothly.
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Cyclohexanol (the mixture) is flammable, so a Bunsen flame could ignite

it.

The system is closed (sealed), so pressure

builds up on heating and the apparatus could explode.

Have a vent (an opening) on or near the

collection flask, e.g. leave the receiver flask open to the air.

(Acid-catalysed) elimination

stemup.co.uk

https://stemup.co.uk


C6H11OH + 8½O2 → 6CO2 + 6H2O

There is no net emission of carbon dioxide into the

atmosphere (CO2 given out = CO2 absorbed).

Fossil fuels are used in processing and

transporting the fuel, emitting extra CO2. Also, diesel is a fossil fuel

(non-renewable), not a biofuel.
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The heat energy change (change in heat content) at constant pressure.

q = mcΔT = 55.0 × 4.18 × 46.2

q = 10 621 J = 10.621 kJ

Amount of ethanol = q ÷ ΔH = 10.621 ÷ 1371

= 0.007747 mol

Mr of ethanol C2H5OH = 46.0

Mass = 0.007747 × 46.0 = 0.356 g

0.356
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Products: n CO2 contains 2n C=O bonds = 2n × 805 = 1610n

(n+1) H2O contains 2(n+1) O–H bonds = 2(n+1) × 463 = 926n + 926

Sum = 2n(805) + 2(n+1)463 = 1610n + 926n + 926 = 2536n + 926

ΔH = Σ(bonds broken) − Σ(bonds formed)

−3302 = (1916n + 724) − (2536n + 926)

−3302 = −620n − 202,  so 620n = 3100

n = 3100 ÷ 620 = 5

5
C5H12
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