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p- block element

Theseare elementsinwhichthelastelectron entersinthe outer most
p-sub shell. Theyinclude elements of groups 13 to 18. Their general outer
electronic configuration is ns“np™® (except for He). They include metals, non-metals

and metalloids.

Their maximum oxidation state =the total no. of valence electrons (i.e., the
sum of the s- and p- electrons). But their common oxidation state may differ from
the maximum oxidation state or group oxidation state. Generally, inthe p-block
elements, down the group, the common oxidation state is 2 less than the maximum
oxidation state. Thisisduetotheinert pair effect. Itisthe reluctance of s-electrons
to participateinchemicalbonding. Itiscommonly seeninthe elements ofgroups 13,
14 & 15.[Downthegroup, duetothe poor shielding effect ofinnerd andf orbitals, the
effective nuclear charge is greater, which holds the s-electrons tightly. So they

cannot participate in bonding].

Duetotheabovereason, TIClis more stable than TICls. Similarly lead mainly
form PbCl,than PbCl,.

Or, TI* is stabler than TI** and Pb** is stabler than Pb*").
Group 13 Elements (Boron Family)

Group 13include Boron (B(, Aluminium (Al), Gallium (Ga), Indium (In),
Thalium (Tl) and Nihonium (Nh). Among these elements, Boron is a typical non-

metal and the other elements are metals.

Atomicradii: Down the group, atomic radius increases. Butatomic radius of gallium
islessthanthat of aluminium. Thisis due to the presence of completelyfilled d- Pagel
orbitals in Ga (Ga-[Ar] 3d'° 4s? 4p'). The presence of 10 d-electrons offer only poor

shielding effect for the outer electrons, from the increased nuclear charge.



lonisation Enthalpy: The ionisation enthalpy values do not decrease smoothly down the
group. Thisis due to the poor shielding effect of the completely filled inner d and f

electrons.

Oxidation state: The common oxidation state of 13" group elements is +3. Due to high
ionisation enthalpy, boron does not form +3ions and it only forms covalent
compounds. The stability of +3 oxidation state decreases and that of +1 oxidation

state increases down the group. This is due to inert pair effect.

The trivalent compounds formed by 13" group elements are called
electron deficient compounds. In these compounds, the number of electrons around
the central atom of the molecule is only 6. Inorderto attain stable octet configuration,

they accept a pair of electrons and so they behave as Lewis acids.

e.g. BF;, BC|3, A|C|3, B,Hg etc.

Chemical properties

Reactivity towards air: Boron is unreactive in crystalline form. Due to the presence of an
oxide layer on the surface, Al does not react with air at normal temperature. Butat high
temperatures, they form oxide and nitride.

2E +30, 2 E,O3

—

2E+N, 2EN

[E = any 13" group element]
The oxide of boron (B,03) is acidic, the oxides of Aluminium and Gallium

are amphoteric and that of Indium and Thalium are basic.

Reactivity towards acids and alkalies: Boron does not react with acids and alkalies even
at moderate temperatures. But aluminium dissolves in mineral acids and aqueous alkalies
and thus shows amphoteric nature.
2Al(s)+6HCl(agq) ~ 2 AlCls(aq) +3H.(q)
2Al(s) + 2NaOH(aq) + 6H,0(l) > 2Na[Al(OH).](aq) + 3H(q)
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But it does not react with nitric acid due to the presence of the oxide layer on the

surface.
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