Evidence from lonisation 1.4

1. The table below lists the ionisation energies of some alkali metals.

Element Tonisation Energy (kj mol'l)
lSt Zl’ld 3I‘d

Sodium 502 4560

Potassium 425 3060 4440

Rubidium 409 2670 3880

(a) If 502kj of energy is used to convert one mole of gaseous sodium atoms
into sodium 1ons calculate the energy needed to convert one gaseous
sodium atom into a sodium ion.

(b) Explain why the first ionisation energies decreasc as we descend group one.

(¢) By considering where the electrons removed come from, suggest why the
second 1onisation energy of sodium is so much greater than the first.

2. Look at the table below which shows the ionisation energies (ILE.) in kJ mol! for
selected elements.

Element 1st LE. 2nd LE. 3rd L.E. 4th L.E.
A 520 7,300 11,500 -
B 2,100 3,900 6,100 9,400
C 580 1,800 2,800 11,400
D 740 1,450 7,700 10,600

[dentity the element(s)

(a) In group two of the periodic table.

(b) In group one of the periodic table.

(c)Which would require the least energy to convert an atom of the element into an ion
with a three positive charge.

3. As we cross the third period from sodium to argon the trend is for the first ionisation
energy to increase.
(a) Write an equation for the first ionisation energy for argon.
(b) Explain why the trend is for the first ionisation energies to increase as we cross the
period.
(c) Identify the two elements which do not follow this trend. Explain why they do not.
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