
Physical Properties of d-block elements 

 

Nearly all the transition elements display typical metallic properties such 

as high tensile strength, ductility, malleability, high thermal and electrical 

conductivity and metallic lustre. With the exceptions of Zn, Cd, Hg and Mn, 

they have one or more typical metallic structures at normal temperatures. The 

transition metals (with the exception of Zn, Cd and Hg) are very hard and have 

low volatility. Their melting and boiling points are high. The high melting 

points of these metals are attributed to the involvement of greater number of 

electrons from (n-1)d in addition to the ns electrons in the interatomic metallic 

bonding. In any row the melting points of these metals rise to a maximum at d5 

except for anomalous values of Mn and Tc and fall regularly as the atomic 

number increases.  The maxima at aboutthe middle of each series indicate that 

one unpaired electron per d orbital is particularlyfavourable for strong 

interatomic interaction. In general, greater the number of valence electrons, 

stronger is the resultant bonding. Since the enthalpy of atomisation is an 

important factor in determining the standard electrode potential of a metal, 

metals with very high enthalpy of atomisation (i.e., very high boiling point) tend 

to be noble in their reactions. Another generalisation that the metals of the 

second and third series have greater enthalpies of atomisation than the 

corresponding elements of the first series; this is an important factor in 

accounting for the occurrence of much more frequent 

metal – metal bonding in compounds of the heavy transition metals. 

 

Variation of  Ionic and atomic sizes 

 In general, ions of the same charge in a given series show progressive decrease 

in radius with increasing atomic number. This is because the new electron 

enters a d orbital each time the nuclear charge increases by unity. It may be 

recalled that the shielding effect of a d electron is not that effective, hence the 



net electrostatic attraction between the nuclear charge and the outermost 

electron increases and the ionic radius decreases. The same trend is observed in 

the atomic radii of a given series. However, the variation within a series is quite 

small. An interesting point emerges when atomic sizes of one series are 

compared with those of the corresponding elements in the other series. The 

curves in Fig. 8.3 show an increase from the first (3d) to the second (4d) series 

of the elements but the radii of the third (5d) series are virtually the 

same as those of the corresponding members of the second series. This 

phenomenon is associated with the intervention of the 4f orbitals which must be 

filled before the 5d series of elements begin. The filling of 4f before 5d orbital 

results in a regular decrease in atomic radii called Lanthanoid contraction . 

 

 

 

 

 

 

 

 

 

 

 

Figure : Trends in melting poits of  d-block elements 

 


