*IONIC RADIUS____________________
Ionic radius – one-half the center-to-center distance between two ions in a crystalline ionic compound. 

There are two types of ions: cations and anions. Cations are atoms that have lost one or more electrons and carry a positive charge; anions are atoms that have gained one or more electrons and carry a negative charge. 

Cations are always smaller than neutral atoms of the same element. For many cations an entire shell of electrons has been lost. In those instances, the cations are only about half the size of the neutral atoms. A further decrease in size is due to the fact that for the same Z, there is less electron repulsion, allowing electrons to move in closer to the positive nucleus.
Anions are always larger than the neutral atoms; many are almost twice the size. Since the added electron(s) go into the same shell, the gain in electrons does not fully explain the increase in size observed. For the same Z, there is an increase in electron repulsion that causes electrons do increase their distance from the nucleus.

Remember, electrons must find a balance between their energy, the degree of repulsion from electrons, and degree of attraction of protons. This is what determines their distance from the nucleus.
Ions may be larger or smaller than the parent atoms from which they are derived. For example, when a sodium atom forms an ion, it loses its 3s electron. It no longer has electrons in the third principal energy level, so the resulting size of the ion is determined by the smaller second-level orbitals (2s and 2p). Thus, the sodium ion is considerably smaller than the sodium atom. 

By contrast, a fluoride ion is larger than a fluorine atom. Here the nuclear charge (9 p+, Zeff=7) on fluorine remains constant, but the number of electrons increases from 9 to 10. The resulting repulsive forces between electrons increases, and the outer-orbital electrons spread out. 

Remember: Cations get smaller than the neutral parent; anions get larger than the neutral parent
We can analyze the sizes of the sodium ion and fluoride ion from an additional viewpoint. Both ions have the same electronic configuration: 1s22s22p6. Because these two ions have identical electronic configurations, they are said to be isoelectronic. However, the sodium ion has a greater nuclear charge (11 p+, Zeff=9) than fluoride ion (9 p+, Zeff=7). We expect this greater nuclear charge to draw the electrons in the sodium ion closer to the nucleus, making the sodium ion the smaller of the two. This is in agreement with the actual sizes of the ions. 
Remember that isoelectronic ions all have exactly the same electron arrangement.

	 
	N3-
	O2-
	F-
	 
	Na+
	Mg2+
	Al3+

	no of protons
	7
	8
	9
	 
	11
	12
	13

	Electron configuration
	1s22s22p6
	1s22s22p6
	1s22s22p6
	 
	1s22s22p6
	1s22s22p6
	1s22s22p6

	ionic radius (nm)
	0.171
	0.140
	0.133
	
	0.102
	0.072
	0.054



>> PERIODIC TABLE FROM: LEFT TO RIGHT

Metals tend to lose one or more electrons and form a positive ion. As you move across a period, the ionic radii of metal cations tend to decrease because of the increasing nuclear charge. The atoms of nonmetal elements in a period tend to gain electrons and form negative ions. The atoms of nonmetal elements in a period tend to gain electrons and form negative ions. 

Note: it is important to locate where the metal ions and nonmetals are on the periodic table. 

The sizes of cations decrease from left to right across a period. The sizes of anions decrease from left to right across a period.

Remember: Ions on the left side of the table are smaller than the atoms they come from because they’ve lost an electron. Ions on the right side are bigger than the atoms they come from because they gained an electron.

Let's look at the radii of the simple ions formed by elements as you go across Period 3 of the Periodic Table - the elements from Na to Cl.

	 
	Na+
	Mg2+
	Al3+
	 
	P3-
	S2-
	Cl-

	no of protons
	11
	12
	13
	 
	15
	16
	17

	Electron config
	1s22s22p6
	1s22s22p6
	1s22s22p6
	 
	1s22s22p63s23p6
	1s22s22p63s23p6
	1s22s22p63s23p6

	ionic radius (nm)
	0.102
	0.072
	0.054
	
	0.212
	0.184
	0.181


First of all, notice the big jump in ionic radius as soon as you get into the negative ions. Is this surprising? Not at all - you have just added a whole extra layer of electrons. Notice that, within the series of positive ions, and the series of negative ions, that the ionic radii decrease in size as you go across the period. We need to look at the positive and negative ions separately.
