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The diagram shows the first ionization energies for the elements from Li to Ne. Briefly (in one to three sentences) explain each of the following in terms of atomic structure.

(a)
In general, there is an increase in the first ionization energy from Li to Ne.

As you move across the Period, the number of protons increases. (1 point)
This increases the nuclear charge (1 point) and the attraction of the nucleus for the electrons.

(b)
The first ionization energy of B is lower than that of Be.

The electron lost from B is in the 2p orbital while the electron lost from Be is from the 2s (1 point).
Since the 2p electron is higher energy (1 point) it requires less energy to remove it.

(c)
The first ionization energy of O is lower than that of N.

The electron lost from O comes from a filled orbital while the electron lost from N comes from

a half-filled orbital. (1 point)
The electron-electron repulsion (1 point) in O causes that electron to be more easily removed.

(d)
Predict how the first ionization energy of Na compares to those of Li and of Ne. Explain.

Na is below Li in the alkali metal family so the electron that is lost is in a larger shell, farther from the nucleus (1 point) making Na’s first ionization energy lower than Li’s.

Since Li’s ionization energy is less than Ne’s ionization energy, Na’s will also be less than Ne’s.

