Quanturm Numkbers

- Describe the quanturn state of electrons {there are 4 numbers:)
o Principal guantum number [n}: Determines size
and energy of orbital (e.g. n=1,2,3_.). Energy
and distance from nucleus increase with n
= |n between orbitals (of varying n) are
nodes, which follows from the
guantisation of orbital energies
= Graphing sguare of wave functon vs.
distance from the nucleus gives the
graph to the right, showing the peak
prababilities im each orbital oocur at
different distances for each 'n’

Electron probability [45r%)

Distance from nucleus )

o Angular guanturn number (£): Determines shape of the orbital, denoted by 5, p, d
and f orbitals (£ =0, 1, 2_.. [n-1))
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Pauli Exclusion Principle

Mo two electrons in the same atom can have the same set of four guantum numbers and no

orbital can contain more than two electrons (this occurs because every electron occupies

different orbitals, and two electrons in the same orbital have opposite spin numbers)
o Limited number of electrons in each orbital to 2 (with opposite spin)

In Hydrogen the energy of the sub-shells of a given n are degenerate [of the same energy)
In all other atoms the sub-shells are of different energies

Rules to follow:
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Aufbau Principle: Electrons ocoupy
orbitals in increasing energy (1=
3.}

Madelung's rule: orbitals fill

according to this diagram =+ = =

5 subshell = 2 electrons

P subshell = & electron

O subshell = 10 electrons

F subshell = 14 electrons
Motation can be shortened used
[Moble gas name] + config after
the noble gas (e.g. [Ar] 451)
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Excited state of Ma: 152 2ok 2pb 351 -> 1s2 252 2pb 350 3pl
When electron returns to ground state, yellow light is emitead

Pericdic table trends
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Muclear Charge (£) = Mumber of protons in nucleus
Effective nuclear charge (£.+) = positive charge felt by nelectron in a multi-electron atom

2.y decreases as more electrons orlrit closer to the nucleus [shielding effect)
Electrons further from the nucleus experience a lower 2.4
Aromic radius decreases across a period and increases down a group
o Trend reflects effective nuclear charge
o This is because more protons and electrons are added but not in a higher energy
level, so the electrostatic attraction is bigger and the radius gets smaller
lonic radius = radius of lon
o Catiom radius < neutral abom (electrons removed, + charge]
o Anion radius > neutral atom (electrons added, -ve charge)

First lonisation Energy: Energy needad to remove one valence electron
Decreases down a group, increases across a period
More energy = harder to lonise
Down a group, a new energy level s added, placing electrons further from the nucleus,
meaning they are bonded weakly to the nucleus, making them easier to lonise
Across a period, more electrons are added to energy levels, meaning they have a stronger
bond with the nucleus, making it harder to ionise. Growp 8 has a full shell and Is stable and_

also bonded strongly with the nucleus, making it the hardest to ionise.

Electronegativity: Measure of attraction of an atom in a molecule for the electron pair in the covalent

bond of which s a part of
- Decreases down a8 group, Increases across @ period
Down a group, electrons are further from the nucleus, allowing them to be removed easier

{and shielding effect)
Across a period, more electrons are added, meaning that =group 14 has the tendency to gain

electrons to achiewe stability {full orbital configuration), giving them higher

electronegativities
Moble gases are inert and hence hawve much higher electronegativides



