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W THE fBLOCK ELEMENTS.
- T INNER TRANSITION ELEMENTS

o | lock elements are those which have partly filled f subshells of the
8y The f block ele ¢ (antepenultimate), i.e. (n-2) energy shells in their

& shird to the coutermos :
S lementary or ionic state. These clements are also called inner transition

=% dements and are divided into two series, viz.,
-i' (i) The Lanthanide Series

a}t (ii) The Actinide Series

; f;"f"ln lanthanides, it is the 4f subshell which is being successively filled
¥ while in actinides, it is the 5f subshell which is being successively filled.

e
-

2 THE LANTHANIDE SERIES

j¢1 Lanthanum (Z=57) and the next fourteen elements (Z =58 - 71) which
,ﬁpllow it are called lanthanides or lanthanones. These fifieen elements closely

- Tesemble one another and form a distinct group with lanthanum as the '
_ %:co;otype ; hence the name Iantha.nides or lanthanones. The reason why
¥ _mﬁrcscrgblc lanthanum s0 closely lies in their electronic configurations. The
14 el%o:sn:f lanthanum is [Xe] 5d'6s2. In the succeeding fourteen elements.
& codheuaion re ;Phcccssx\'gly §ddcd_to the empty 4f subshell of the lanthanum
Ly bofhetim oped 1115, while in cerium, the element immediately following
" the last c]cm: ct ffethmo‘.’ is added to the lanthanum configuration, in lutetium,
K COnﬁgul»atoi: OH e series, fourteen 4f electrons aare added to the lanthanum
 [XeJaf15d1652 cgqc, the l‘:‘°“ﬁgumi0ns of cerium and lutetium aré
% electrons in the oax: (Xe]4s145d'6s2, respectively. Since the number of
4 allthe fifteen la (;cr'mm' as well as the penultimate shell, remains the same.
v only 13 dcmenl:s ;ﬂldcs resemble one another very closely. Strictly speaking,
7 (5d'65) the 4f sub‘s;:;l(i:: to Yb are fblock elements because in lanthabum
7 e fsubshel is completely ftey Spe riY» While in lutetium (47145d"552).
L 3 Bave similar chemical and physic:l - However, all the elements from La to Lu
€ reason for their similar pr properites and hence are considered together.
properties is that the 4f electrons in which alone

2y they diffe :
R I Ry ke
ttle later in this chapter, ¢ surroundings. This aspect wiH be discussed 3

Occurrence. Th
. e lan i ] ) ..
tlements. The word “earth’ thanides were originally called rare carth

0 early usage meant canh‘;’a:n‘;sct%rccausc they occurred as oxides (which

word ‘rare’ was used becausc their




= a5 believed to b.c Very scarce. Now more ele

occuncngf wﬁmn the lanthan.xdcs. Hence, although they ar;n ::tts agsfxtcxl;:tv ;n

. mOT® s, they are not considered to be rare i i ich this wq =

any n:;cd .’beforc., Their substantial~deposits in several countricrsd g

.Was_ larly in India, .Scan.dmavm,. US.A. and Russia. The most common}y s$

paruuc:in g janthanide is cerium v.(h_xch constitutes about 3x 104 per-cent of th{ :

OCl‘fth,s crust. Monazite sand is the most important minera] containing

¢a hanides. It is essentially a lanthanide orthophosphate. Some monazite 7
sits contain appreciable amounts of thofium also. In some cases the :

e centration of thorium may amount to as much as 30 perc

ent.
The abundance with which these elements oc

cur in the earth’s crust l&\‘},
shown in Table 1. The number of naturally occurring isotopes is also shown

in the last column, 1
g ibe . TABLEl ;
& " . p Abundance of Lanthanides
. 5 ; Atomic -Abundance Number of E
Element Symbol number (ppmof . | nfurally occurring i
: earth’s crust) |- isotopes b
Lanthanum La 57 07 .. ! 3
ot Cegum 1. - Ce 58 66 4 j
“Praseodymium | - oPro. | 59 __| T T9p P )
‘Neodymiam .|  Nd 60 .40 1 1
Promethium | - Pm 61 | asxiow 0 |
Samariom© | Sm - | 62 0 F 8
Europium /| " -Bu | 63 21 2 .. 't
Gadolinium [  Gd' 64 61 5 %
Tebium | . Tv 65 a1 1 ‘8
Dysoprosium . Dy 2 66 45 7 ‘
Homium . | "Ho | 61 | 14 LB 13
Erbium . E | .68 |. 35 § 3
- Thulium 5" .Tm 69 . _0'5 ! 2 3
Yoterbiom . | b rag0 43 %] i L
| Lutetiom g D e Y <08 2

: It iéjn;excéting‘ to note that elements with even atog;_gi;t:?pb;? are
-~ welatively, more,abundant and aslo_haye a;larger,numb .o ifét"hi\?é"in;orehe- &
el’“‘m‘s"mhédd atomic numbers are less abundant and :

koo s : it Tt has beet
than two isotopes,~Promethium (Z = 61) does not occur in na ;? e

Properties of Lanthanides i :

o it o lanthanidess

1. Electronic Configurations. Elcctromc_conﬁgufa&“r:;:rl:;g these

e given ‘in Table ‘2. There is, however, some doul stronic spectra of,
Confioy: o5 ¥ 'hﬁscs ‘from the coq:plem)' of the elec Tomic: w
these elements, © '






