The £Block Elements

CONCEPT

These elements are also called rare earth metals
due to their extremely low natural occurrence.
Mostly, these are prepared artificially in
laboratory. All the actinoids are radioactive hence,
can be used in nuclear power plants or as weapons.
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Oxidation States ®
+3, e.g., Gd3*, Lu** and +2 and +4. e.g, Eu?*, Ce*t I
Lanthanoids show limited number of oxidation states I
because the energy gap between 4f- and 5d-subshells islarge . [
Lanthanoid Contraction ®
The steady decrease in the atomic/ionic radii of lanthanoids l
with increasing atomic no. is called lanthanoid contraction. l
I
CGause of Lanthanoid Contraction O

As the atomic number increases in lanthanoid series, the
new electron goes to fill 4f-orbitals. The nuclear charge,
however, increases by one at each step. Thus, there is a
gradual increase in the effective nuclear charge experienced
by the outer electrons. Consequently, the attraction of the
nucleus for the electrons in the outermost shell increases
which results in gradual decrease in size of lanthanoids with
increase in atomic number.

Consequences of Lanthanoid Contraction

e Similarity in properties of second and third transition
series elements.

e Due to lanthanoid contraction, the differences in
physical properties enable the separation of individual
lanthanoid elements by ion exchange method.

* Due to lanthanoid contraction the basic strength
decreases from La(OH); to Lu(OH),.

Magnetic Properties

I

All the lanthanoid ions except La3*, Lu3*, Ce** and Yb?* are

paramagnetic. Magnetic moment (W) = \/ 45(S+1)+L(L+1)

o Used for the production of alloys e.g., Mischmetal, which
contains lanthanoid metals (=95%) and iron (=5%).
e La,0O;isusedin Crookeslenses.
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95 [Rn]5f77s Lr 103 [Rn]5f'46d!7s?

States

Oxidation

e General oxidation stateis +3.

e Besides +3 state, other possible oxidation states are
+2,+4,+5,+6and +7.

e Actinoids show a large number of oxidation states
because of very small energy gap between 5f, 6d and 7s
subshells.

Actinoid Contraction

The steady decrease in ionic radii with increase in atomic
number is referred to as actinoid contraction. The
contraction is greater from element to element in actinoid
series as compared to lanthanoid contraction. This is due to
poor shielding of 5f-electrons.

Colour of the lons

The actinoid cations are generally coloured due to
f-f transition, e.g., U3* (5f3) : Red, Np>* (5f %) : Purple,
Pu3* (5°): Violet, Am3* (5f°) : Pink, U** (5f2) : Pink.

Magnetic Properties

The actinoid elements or ions are paramagnetic due to the
presence of unpaired electrons. However, the magnetic
properties of actinoids are higher than lanthanoids.

e Thorium is used in atomic reactors as fuel rods and in the
treatment of cancer.

o Uranium is used as nuclear fuel. Its salts are used in glass
industry (for imparting green colour), textile industry
and also in medicines.

e Plutonium is used as fuel for atomic reactors as well as in
atomic bombs.
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