Periodic Trends BC

The Trends: You will need to Identify and Explain the trends in atomic radius, ionic radius,
electronegativity and ionization potential (energy) within a group and a period.

The Why:

To understand the explanations you need to know negative electron energy levels (cloud) are
attracted to the positive nucleus and this attraction weakens as the distance between the
outer electrons and the nucleus increases. This attraction may be referred to as an
electrostatic attraction. Just like when you increase the distance between two magnets,
the greater the distance between the nucleus and the electron cloud the weaker the
attraction (and visa versa). Focus on the number of protons in the nucleus and the distance
between the nucleus and outer enerqy level.

There are just three whys that are applied over and over again for each trend except for
ionic radius.

1. Down a Group: The orbitals get further from the nucleus as you go down a group (outer
orbital further from nucleus) causing the outer electrons to be less attracted by the
nucleus down a group.

2. Down a Group the electrons in the inner energy levels repel the electrons in the outer
energy level reducing the attraction the nucleus has on the outer energy level. This is called
electron shielding.

2. Across a Period: The outer orbitals get are closer o the nucleus as you go left to right
across a period because they have the same number of energy levels but the nucleus has a
greater number of protons this increased attraction pulling the outer energy level closer to
the nucleus.
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1. Orbitals are Targer. 1. Electroztatic attraction increaszes.
2. Electrons are farther from the nucleus. 2. Electrons are pulled closer to the nucleus
3. Yalence electrons are less tightly bound. 3. Walence electronz are more tightly held.
Atomic Radius: Unlike a ball, an atom doesn't have a fixed radius.
The radius of an atom can only be found by measuring the distance
between the nuclei of two touching atoms, and then halving that
RAS = d2 distance.
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Tonic Radius:
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Ionic radii atoms.

Ions are colored red and blue; parent atoms brown.
Radii are in picometers.

Cations are smaller because they lose the electron(s) in their outer energy level
when forming ions. The nucleus has an increased ability to pull the energy levels
even closer to the nucleus because there is a greater positive charge than negative
charge.

Anions are larger because they gain electrons when becoming ions increasing the
negative charge of the outer energy level. The nucleus has less ability to pull the
energy levels towards the nucleus because there is a smaller positive charge than a
negative charge.

First Ionization Energy:

Tonization energy (kl/mol)
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First Ionization energy (IE) is the energy necessary to remove the most loosely
held electron (outer most) from an atom.
GROUP: Moving down a group, 1" ionization energy decreases because the distance
between the most loosely held electron and the nucleus increase from atom to atom
as you go down a group resulting in a decrease attraction between the nucleus and
outer electrons therefore less energy is required to remove the electron down a
group.
Period: Moving across a period from left to right 1" ionization energy increases
because the atoms in the same period have the same number of energy levels but
the number of protons increase as you go from atom o atom across a period
resulting in an increased attraction between the nucleus and the outer electrons
therefore more energy is required to remove the outer most electron.




Increasing cloctronegativity
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Electronegativity:

Electronegativity: is a measure of the ability of an atom to attract additional
electron to it.

Group: Electronegativity decreases down a group because the outer energy level is
further away from the nucleus which results in a weaker nuclear charge available to
attract additional electrons or less ability for an atom to attract electrons to it.
Period: Electronegativity increases moving across a period from left to right
because the atoms in the same period have the same number of energy levels but
the number of protons increase as you go from atom to atom across a period
increasing the attraction between the nucleus and the outer energy level resulting in
a greater ability for atoms to attract electrons to it.

Summary of the Trends:
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