Periodic Trends

Three factors will explain the observed trends:
F1. The further away an electron is from the nucleus the less tightly it is held (>n less tightly the electron is held).

F2. Core shells/electrons shield the valence shell/electrons from the nucleus reducing the effective nuclear charge (influence) => Z*.

F3. As Z increases, so does the positive charge on the nucleus and the attractive force for all electrons.
ATOMIC RADIUS
Trend: Group: ATOMIC RADII _____________ DOWN a GROUP.
Explanation: The valence electrons are at successively higher levels down a group (F1) and thus further from the nucleus and combined with the effect of shielding (F2) these two factors outweigh the increase in positive nuclear charge, which would tend to pull the electrons closer to the nucleus (F3).  Therefore the atomic radius increases down a group. 
Trend: Period (L to R): ATOMIC RADII ____________ ACROSS a PERIOD.
Explanation: The valence electrons are added successively to the same level. The shielding for the added electrons across the period are the same. Thus these factors do not influence atomic size. The increased nuclear/effective nuclear charge on the valence electrons is unchecked across the period (F3) and so all levels and electrons are pulled more closely to the nucleus reducing the atomic radius.
IONIC RADIUS
PART 1 – General Trend
Trend: Group: IONIC RADII _________ DOWN a GROUP.
Explanation: Same as for neutral atoms.

Trend: Period (L to R): IONIC RADII _________ ACROSS a PERIOD.
Explanation: Same as for neutral atoms.

PART2 – Comparing the size of an ion versus the size of its neutral counterpart.
Trend: Metals: The CATIONS formed when atoms lose electron(s) are smaller than their neutral counterparts.
Explanation (through example Na):

Na   
11p  = 1.0 p                 Na1+  11 p  = 1.1 p

11e            e                          10 e            e

When an electron is lost the ratio of p/e increases meaning there is a greater positive charge (pulling) per electron. Thus the electrons are pulled more closely to the nucleus as seen in reduced ionic size.

Trend: Non-Metals: The ANIONS formed when atoms gain electron(s) are larger than the neutral atoms.
Explanation (through example Cl):

Cl   
17p  = 1.0 p                 Cl1-   17 p  = 0.94 p

17e            e                          18 e              e

When an electron is gained the ratio of p/e decreases meaning there is less positive charge (pulling) per electron. Thus the electrons are pulled less towards the nucleus as seen in the increased ionic size.

ELECTRONEGATIVITY (“interest” in a bonding electron pair)
Trend: Group: ELECTRONEGATIVITY _________ DOWN a GROUP.
Explanation: The attraction for a bonding pair of electrons decreases successively down a group because they are further away from the nucleus (F1) and shielded by core electrons (F2). These factors outweigh the larger nuclear charge (F3) resulting in a decrease in the attraction of a bonding pair of electrons. 
Trend: Period (L to R): ELECTRONEGATIVITY _________ ACROSS a PERIOD.
Explanation: The attraction for a bonding pair of electrons increases successively across a period because the nuclear charge is successively increasing (F3) while the electrons are not further away from the nucleus (F1) and not shielded by more core electrons (F2). This results in an increase in the attraction for a pair of bonding electrons.
IONIZATION (FIRST) ENERGY (endothermic process)
Trend: Group: IONIZATION ENERGY _________ DOWN a GROUP.
Explanation: The valence electron is held less tightly down a group because the valence electrons are further from the nucleus (F1) and shielded by the core electrons (F2). These factors outweigh the increased nuclear charge (F3). The valence electron is thus successively easier to remove as reflected in the smaller ionization energies.
Trend: Period (L to R) General Trend: IONIZATION ENERGY _________ ACROSS a PERIOD
Explanation: The valence electron is held more tightly across a period because the nuclear charge is increasing (F3) while no new levels are added (F1) nor any additional shielding (F2). The result is a more tightly held valence electron which requires a greater ionization energy to remove it.
Period (L to R) Anomalies: Drops in IE from Mg to Al and from P to S.
Explanation:
Mg
1s22s22p63s2  

Al  
1s22s22p63s23p1

The IE for Mg is slightly higher due to the stability of the filled 3s sublevel. The IE of Al is lower due to the 3p electron being further from the nucleus and thus easier to remove.

P
1s22s22p63s23p3  

S  
1s22s22p63s23p4

The IE for P is slightly higher due to the stability of the ½ filled 3p sublevel. The IE of the S is lower due to the pairing and repulsion of two electrons in one of the orbitals (‘boxes’) of the p sublevel which  makes one of the pair easier to remove.

ELECTRON AFFINITY ENERGY (exothermic process)
Natural ‘systems’ change to reduce their potential energy. So exothermic processes reflect the degree of change by their magnitude. The greater this value the more ‘desirable’ the process is.
Trend: Group: ELECTRON AFFINITY ENERGY _________  DOWN a GROUP.
Explanation: The attraction for an extra electron will mirror the attraction that an atom has for the outermost valence electron down a group.  The strength of that attraction is reflected in the amount of energy released when an anion forms. Thus as the attraction for an additional electron decreases – so does the electron affinity energy released.

Trend: Period (L to R) General Trend: ELECTRON AFFINITY ENERGY _________  ACROSS a PERIOD
Explanation: The attraction for an extra electron will mirror the attraction that an atom has for the outermost valence electron across a period.  The strength of that attraction is reflected in the amount of energy released when an anion forms. Thus as the attraction for an additional electron increases – so does the electron affinity energy released.

Period (L to R) Anomalies: Deviation from linearity through drops in EAE at Mg & P.
