The £Block Elements

These elements are alse called rars carlh maclals
due to their extremely Tow natural ocourrence.
Mostly, these are prepared artificially in
laboratery. All the actineids are vadisactive hence,
cat Tre used in huckear power planls o as weasaong,
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Dxidation States

+3, ep, Gd*', Lo'! and +2 and +4. eg, Fu’', Ce?!
Lanthanoids show limited number of cxidation states
because the energy gap betwean 4f- and 5d-subshells iz large.

Oxidation States

& Crencral oxidation statcis +3.
# Fesides +3 state, othar possible oxidation states are

+2 44 45 6 and -7,

Actinoids show a large number ol oxidalion slales
because of very small energy pap hetween 3f, 6ol and 75

sribshells.

Lanthanoid Gontraction
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The sleady decrease in Lhe atomicionic radii ol lanthanoids
with incoeasing atomicno, is called lanthaneid contraction.
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Actinald Caontraction

Cause of Lanthanoid Contraction

The steady decrease in bonic radii with increase in atomic
As the atomic number increases in lanthanoid series, the

new electron goes to fill 4f-orbitals. The nuclear charge,
howewver, increascs by vne al cach siep, Thus, there s a
gradual increase in Lhe elleclive nuclear charge expericnced
by the outer electrons, Consequently; she attraction of the
nuclens for the electrons in the outermost shell increases
which resulls in gradual decreasc in size oflanthanoids with
inceepsein atomic mmbet,

number 15 referred to as actinoid contraction. The

| corlraclion is grealer [rom dement Lo cemenl in aclinedd
| series as compared to lanthanoid contraction. This is due to
| puorshie.ding ol 3f-eleclmns.

Colour of the lons

. . | The actinaid cations are generally colayred due (o
Consequences of Lanthanoid Contraction | | 7 teansition, e, 1021 (573) - Red, Np3! (574 « Parple
» Similarity 1o properties of second and third transition | || 2ot (577 Violel, Am?** (57%); Pink, LA*(5%); Pink.
seTieselements. | |
e Due Lo lanlhannid coniraclion, Lhe diflerences in | - -
physical propertics enable the sepacation of individusl | O Magnetic _Properties
E‘1ThﬂL‘1“‘]d E'Limﬁmlzb}'_‘U“_*‘“'»_T_““EE ‘;1 ’f‘”l'”-‘ql- o | | The actinoid elements ar ians are paramagnetic dus to the
d-qul:*l-'v:a:es ;;mi?;[ljl-l;”:;iﬁf{:‘;:}L =S PERE | | presence of wnpaired clectrons. Towever, the magnetic
- L I I properties of actinoidsarehigher than lanthanoids.
|

Magnetic Properties )

Al the lanthanaid fems except Ta?™, Tu?, Ce*t and Yhat are

paramagnetic. Magneticmoment () =+ 45(5 + 1)+ L {L+ 1) I & Thoriurm % used in alomic reaclors as Tuc rodsand o the

treatmantatcancer,

= Uranivm is used as nuclear fuel. Its salts are used in ghass
mdustey (for imparting green coloue), texlile ndusiey
andalsoin medicines.

& Plutoniun is used as fucl for atomie reactors as well as in
atomic hombs,

s Used for the production of alloys e.g, Mischmetal, which
contains lanthanoid metals {=95%) and iron (= 5%
* La,0, ds used in Crookeslenses,
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