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Chemistry TIL

1 General

• % yield = actual
expected × 100

2 Atomic structure and Bonding

• Bonding in ozone:

• If a compound can form hydrogen bonds with water, it will be soluble.

• The geometry of a molecule is different to its shape.

• Lone pairs count for hybridisation!

• Trigonal bipyramidal = octahedron.

• The number of orbitals = n2, where n is the number of orbitals

• sp2 hybridisation allows for delocalisation.

• The bonding in HCN is covalent.

• P4O10 is covalent simple molecular.

3 Periodicity

• For transition metals, the first and second electrons are removed from the 4s shell.

• Al2Cl6 is covalent. Al2Cl6 + 3H2O→ 6HCl(g) + Al2O3. The reaction is highly exothermic.

• Cl2 + H2O ⇀↽ HCl + HClO

• When MgO reacts with water, the product is mildly basic: MgO + H2O→ Mg(OH)2

4 Energetics and Kinetics

• S−	−(element) 6= 0

• Lattice enthalpy is greater for smaller ions, e.g NaCl > KCl

• You must consider what comes before the rate determining step.

• The standard state of a gas is the most pure form of the gas at a pressure of 100kPa.

• Concentration-time graphs should be asymptotic to the x axis.

• If the rate determining step is 2NO2 → NO3 + NO, the rate expression is rate = k[NO2]2.

• If a substance is produced in the rate determining step and is then not used in the subsequent steps, it
will appear in the overall reaction.
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• NaCl has a higher lattice enthalpy than KCl because Na has a smaller atomic radius and hence greater
attraction.

• Removal of product only increases the rate in a reversible reaction.

• The theoretical value for the lattice enthalpy is different to the actual value because theory assumes a
purely ionic model.

• ∆Hf =
∑

∆Hc(reactants)−
∑

∆Hc(products)

• A Born-Haber cycle must include the enthalpy of atomisation of both species.

5 Equilibrium, Acids and bases

• pKa + pKb = 14

• Indicators do not work for weak acid - weak base reactions.

• Lower pKa = stronger acid

• A conjugate base is made by losing a proton.

• Homogeneous equilibrium means that the reactants and products are in the same phase

6 Oxidation and reduction

• Production of oxygen during electrolysis: 4OH−(aq)→ 2H2O + O2 + 4e−

• ∆Hf of liquid water is -286kJmol−1 (equal to the heat of combustion of H2)

• In a voltaic cell, the remaining negative ions go towards the positive solution, not electrode.

• A non-integer oxidation state implies that there exists a mixture of ions with different integer oxidation
numbers.

7 Organic chemistry

• Alkene to halogenoalkane requires an inert solvent.

• When naming a ketone, the -one is more important than other groups so must have a lower location
number.

• Amides must have the CONH

• Tertiary halogenoalkanes undergo SN2 because they form a tertiary carbocation which is stabilised by the
positive inductive effect from three alkyl groups.

• Condensation polymerisation produces 2n− 1 molecules of H2O.

• For SN1/2, the carbon has a partial positive charge.
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8 Modern analytical chemistry

• When deducing the species with particular m/z values, remember they don’t want the species that has
been lost, they wan’t the remainder (and make sure to put a + sign on it).

• For GLC, the stationary phase must be non-volatile

• For chromatography of colourless components, there are different ways to see the components: view under
UV light, stain with a dye, expose to iodine vapour.

• HNMR splitting is only due to hydrogens on the adjacent carbon (not the immediate carbon).

• HPLC can detect very small quantities of non-volatile substances which decompose at high temperatures.

• The atomiser dehydrates the sample.
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