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? Occuvyence ond isolation of lanthonides:y

— The souvce of Lanthavides ove unlimited. Each lanthamde wineyal contains all lanthanides,

olthough some in traces only , excepting Pm  which s an unstable vadiooctive element.

— Major lanthanide minexals ave -
) Monazite (M) Bastmnaesite {1y Cevite
- mv_.Dmm..T.npioj of Rore- eaxth elements : >

- divided into two classes —

@ Cegium .M;mm#vﬂ yowersals :»

— These oaxe also called cerite - eavth Tnivexals

or cexium eavxth wminevals.
— This geoup of wineral contains

clemnents of atowmic Muwber from 51 to 63 (Lo to Fu).
— These clements awe light lanthanides. These ove 4hus light ~vavre eax¥th elements.

@ Ytium gvoop minevols:»

~— These ave alse called a*«x.c&j —~eavth winevals ov ,&rmﬂ..rrg cavth

~ Tnis group of voinervel contains elements ofF atomic mumber from ¢4 Tufmp%i to 4, Lu).
— These .w._.wg.m..‘...#.m. are Tm....u{_w_md. _Dﬁw.TDﬁmn_.mm. Tlhese oave .TT.EW TNDCM Yare earth elements.

Resides woxe eavth TMinevtals , t\hete owe any other sources of lanthomides.
such as phosphotes, Oisenates, §o_a€mnﬁm and #c_ﬁmuwﬁ_#‘m of Ca,Sr, Fe and Pbh. Tn

s6me winexals ,5m ,(1d omad Eu owe present in much ,n)qmm,q quantities +hoawn T vare
ca¥x th winevals.
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Tsom  Monazite -2

— Extvaction of lLonthanides covsists of +we sieps
O To get o wixture of Lonthanides o Monazite
@) sepovation of \lopthonide ixtuve obtoined at step @

2 Extracton ofF Lanthanides Tyom

- — £ [ = F - 4 p A > ._ =} -
6 | © u atr G M TUFE Ot Lanptho ﬁ_ucn,_‘.mwn. wom  VignaZite o7

Monazite sond ﬁnoﬁwdn,i:& wixture of p

hosphotes of lanthamaes , Hhoxium, Zivconium etc.)

k H”mmm__.. With Covne. H,S04 at 200°C
A pasty mass containing sulphotes of lapthanides etc. 4phosphovic add ﬁImﬁo;,u

| Tveat with cold watey
Residue of silica(si0.) solution centaining sulphates of lanthonide s
and Zivecon (Z¥Sidg) and +thoxium +

phosphoxic acid
| dilute & adjust PH In alkaline wamgt

N N
Residue of Hnowium Solubion conteining suphates
Phosphate of lanthanides
| odd Na;Sog4
- ] 3 )
Residue containing double Solution centaining sivple
Suphates of lrght

Su\phates of heavy

lovthonides (La to sm) lonthanides (d to L)
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sepavabion ofF lLanthanides From Lonthanide ixture 1

Al the lanthanide elements fvam MY3 jons which axe almost identical in sizge. The
chemical properhies of +hese M12 jons ave almost the some.

Due +o similay chemical properbies, it is difficult to sepavabe the lapthapides frem
eadn other. Howeves ho:?....gm ethods have been used +o Separate Hham.

Repeated fractional _Cwys tallisation ™method 1

Since +the solubility of simple salts and double golts of |anthavides decwveases trom
Lo o Lu, so dnese \apthovides com be sepavated Ffrom each other _um vepeats ng Fractional

n%m_mwp:wbiuj of Number of times.
Feactional pyecipitabtion Yethed -7
when NaoH s added +o |anthonide mikrate, Tmmﬂ_x,_m.m.m of lanthanides ove fopwed.

Lu(oH)z s +the weokest base ond hos lowex m,oﬁc.ai_.wu. and hence precipited Frct-

while LaloH); is the wgmmmw bose and Tﬂwrnﬁ wo_Fr.:#m ond hence remains disselped
ond precipitate out last of all.

Lhonge in oxidation $tate Ynethod 3

ﬁsnjmm in oxidabion state of lonthanide ien Can ansbmm thear chemical PYoperties.
80 (¥ 'is easy to sepavote |anthowide elewents. AN lonthanides show +3 OXidation Stute.
+he nf.bs@n in oxidation stode (¢ 42 or 44 Cam change ?,.dvmﬂimm cf elements
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_ux lon - %w..n.ﬂ:.vj&ﬁ method :+
—This is +he wmost Topid and the mnost effective wwethod.
aqueous Solution lothanide tyxipositive jen is passed +5§Fm_3 cation nxnsﬁﬁn

_S.wumsﬁ_‘_v +3HR ———,—, Z.:ﬂm + ant (aq)
Solid Resin .
lons Hxed eoen the treated with citric acid-

— TIn 4his nethod
e ﬁ_\:u.v and MWM13 jons veplace Kt jon of the vesn and ~thus @ﬁ.ﬁ Lixed &v 1t.

Tes\n . MR, i

— In o¥der 4o wecover M3
oYnmonio Cibrate solubion
MR, + 3NHS ——— 3NH,R + MY

+ Citsate jon ——> M- citrate Complex
La- Citvate complex

so Cewes oUWk last amd
La -citrate ceomplex comes oub fiyst-

g.zw
ottached oith wesin mﬁdﬁ&,u

-~ lo** |s
atrached wWiHh =~esn ro.mnsﬁm S0

Lut? e
® Solvent exbtraction wmethhod:-
lanthanide compounds ave sSeparvalcd
of +these compounas between dwo solvents.

— In +his wethed  +wo
Value of poxtibon coefficient
Sepavation of ®d4(NO3), omad LalnNoz); using water and arbutyl phosphate in

Lroern eacwn othey en

the basis
m..m.
4 salts:s The o¥Y salts (ovalate nitrale ek.) decompose om

Krevosene -
@ m.t.mcmﬁ..‘@‘?@“ .».mlm_hMHMJ_qu..,_ =1718. G* OX "
oxides . The decompositisn +emp- is diffevent fsv all oxy salts of lanthamides,

__...nniﬁm omnd give
f{event oxides ofF lanthonides can be oblcwned _.o_,m T_nDI..& ot drffeveny tevmp.

Thus di
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(d) COmplex —Aoymoation —+Eenaency * >
\"/ il il — ay

— The stability of complexes ofF aAifHernent jawnthanide jons e diffevent . due 4o diffewnce
fn  stability of complex jon of o given type , the ~wate ownd extent of particulay
seactions oawe also difdevent. This fact has been used W +he gepavation of

lanthamdes.
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,.fn.;.;..D_...:..,'._,..u|T“,:_.:ﬂuﬂ.:..:),.Dn...t.J..\

r

~ ; P | PR, P . . " vidation sState!>»
) Compounds ofF Lanthanides in +2 OxXidaTion =7T7C

em*?* | Eut* anpd Yb*'? fovn steble cempound in  aqueous ynedium.

The wost sStable divalent |anthonide e Eut*. 7

is is Stable jn water but the selubion
is mwﬂnﬁm,m .«m&cn._ﬁm.

mﬂumf Con o= prepated vu\ ,wfmnw..‘o_m_m._.jm _mpmwﬁmobu solution.

Eu'%l, Con be moade as solid by weducing Bucl; with H,.

2ZEuC; + H, S gmEaeR), + 2Hcl

Aq- Eu" solutions con be Teduced by Mg , Zn , 2inc amolgam  ox electroigtically =
m._.cro. Eut?

EuH, is ionic and similar to CoH,. Eut* jg vyesemwbles Co'* s several ways. te
solubilities in water |, m*.q.q:m HEi

omad in liquid NHz. but +heiv magnetic pyoperties
Oxe diffevsent. Eut2 s

vn&ﬁgpwﬁmin wheyeas Ca** s &,.ngm\sm.iﬁ.

The couple Eu*® | But?* has a shandord weduction potential of —0-41 Volts. So +this

mﬁﬁﬂjm ..-.m.nmr-ﬁﬂj@ Jﬁﬂnr@_wﬁw nu.ﬁ..m a0 50¢ .d.m.nwr__.\l._ﬂ. Wwater-
Mo** and Sm** Ccan be preparved by electvolytic seduction of +their tx¥ivalent 1Vons in

aqueous solubion. However , the Ln'* iens ove 43&:& axidised _u,n._ aiv . These dfwo elements
Foem ram.«.aﬁ&mm» Cavbonates |, holides | sulphotes ond phosphates.

oct as
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— The NA** Pm**, Sm** ond @d** ove only +found in solid dihalides LnCl, and Lnl,,

These dihalides con %Ye made .OM_ dmn_cn._ﬁm the trihalides (with Tmmdomnj ¥ metual

oy Wwith Sodium Dgp_mog. These dihalides show metallic conduction.
— The stobility of some Ln*™ fens js due 1o half filled and completely filled Sub-shells

compounds o} Lonthonides n +3 oxidation state i3

— The mMektals axe all soft and wm._ch white . J.rn,m ase eleckropositive and Smmf_m yeactive.
less ~yeactive +thon +he :,m,{wnd ones because .Ian.m. fovm oo

— The heavier Tnetales ove

_Qamq of oxide on +he surface.
- The chemical pyopexties of the m..dc.ﬂ oxe m.wmmﬁwmu.su. the pyopevties of trivalent

-

iomie compounds.
~ The sum of Lrst thvee (gnisation enexgies vavies froem Lot 4o Lu*? . which IS

associated with .m?vwd, half Flled omd ful| Hlled £ subshell

The standasd electrode potential ove all high (-2-48 t0-2:26 V). The lanthamdes ove
wuch move ~weactive thon Al (E®°= -6l V) anad mﬁmz,m ore Teactive hom ?mﬁmoulm...ﬁcu.
Thus  they ~veact slowly with cold woter, but Wove vopidly on \eating -

210 +6H,0 —>  2in(cH); + 3H,
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— The Sm_n..qow,_n_mm Lw(oH), a¥e precipited as gelatinous precipitate _Uu +he addition of
NH,OH 4o aqueous solutions.

— These T&Ld.oxgmm axe |onic ond basic. 1_._...mm ase less basgic than Ca(oH), hut

™move basic than .D_hOqu. The _Dﬁ.mmﬂm& decseases as +he iomc wadius decveases
fvomm Ce +o Lu. Thus Ce(oH), is

basic-

The wetals becomes dull when ~veacks with air due 4o fosmation of oxide.
on fnﬁism n 0,, +$nm all give oxides LnOi. Yb and Lu Fosem a protective

oxide Him, which preverts +4he bulk of the ynetal h.o.ﬁ.:‘_jm +he oxide yumless it is
heated +o 1000'c. The excepbien s Ce  which fmme CeO, Tathe than Ce0;.

The oxides owe ionic ond basic- Basic sbrength decveases as the Ton get

eYynallew-

the ove basic and Lu(oH); is the least

— The vnetol ~eacts wiHh W, ot 300-400c and Forms nHs . Ew and Yb have

+m5n_maom¢o fosn EuH,; omd YbHy oand are salt- like Samin.mm and Ccentaln

M¥** amd 2HT . The othey all +svym I&m.q.w&nw_ _LJIP which are F_nhx_ém,rlmr:wﬂ ond

conduct n_RIO.,J. These ave bettey foymwateda as n™? , 2H- and am electrom
hich occupies a conducktion bamd.



Learn Chemistry Online

— The T&mimmm ave ctoble *= heat upto goo'c . They ave decsmposed by watexr , and veact
with Oxmwmd‘
CeH, + 2RH0 —> Ce0, + 2H,
— These dihydxides toke Uup H if heated Under pressuve ond all except Euw L Ty
salk - \ike fm_m,q,.mmm LnH, ode wp of Ln*? and +hree H™ . These do not have o defocalised
eleckkon ,and do not show Tnetallic conduction.

— The Djyan_do;m halides MX; Ccon be made w.m Iwox&sm +the metal ond ra._omnd o,ﬁ_om
heating the oxide With awmmonium halide.
Ln,0, + GNH4LO S00°¢ 5  2WnCly 4+ GNH,+ 3H,0

— The +luoxides oYe Vewry inseluble and can be ﬂ«mﬂ..—u..*nm Peacrn solutions oF Ln*t?
by oddikion of NaF or HF- This is used as a +test for the lanthoanides iy
9....&?&.2@ Dg.mm._m. However with excess £~  +he sallex |anthamde iens m™ay Jowm
soluble complex _.urjﬂﬁ_._vovsu»h.

— The chlorvides axe deliquescent ond soluble and nd.amwc.:mun with gix or geven H0
olecules- Tf +4he hydvated halides ove lheated +hey fown oxohalides instead of

mmfdmdbﬁ,j@ to give O$r¢m4ncm halides.
Fay

LnCly+ 6H,0 > LnOClI + SH,0 4+ 2HCI
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On f)mo_.._.ﬁm CeXy- (H0),, , it gives CeO.

The byomides ond (odies ave similar +o the chlovdes.
At high temp, the lanthanides veat with B +o give

LnBs amd LnBdg.
Oon TmﬁISm ™Metal wWith &  in

wext D*ﬂgomﬂfﬁdﬁ. .i‘..mm oo _..._....ﬁp. awn d _l.sk.ﬁ.npuw.n_:__)mu
corbides ave also Jovmed rum dm&:nwﬁm _..Su,om wWikth C n on eleckvice furnace.

— The LnCy ave Yaove Yeactive +han Cacg, . ._,.Snm_ veack with water ™ give ethyne

e

— Trnese mebkal (ons

oand rmhﬂﬂﬂﬂﬁ. x_.rmm alse show Tnetallic hnjmsnmc_?m_ - They ot contain Lnt? and avre
best descsibed as Lnt®> and C}”7 Wwith an exbtra electron in a conduction bama.
2LnC, + &H0 —> 21Lln(oH); + 2GH, + H,
GH, * H, & Sy +gF—> G
At highex temp +he Wetals alse

veact with N, P, As, Sk and B to Jive LnN
and othex coropounds- the LnN Yeacks with watey o qive f&mdow._mm.

LoN + 3HO0 — 5 Ln(oH); =+ NH;

o\so .wcd; Nilkates, Covbonates , oxalates, sulphales | pevxchlorates etc.
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Comnpounds of Lanthanides in +4 OXxidabion state:»

The Oﬁ,m_ +4 |anthanide jon js Cet?. which s exist N aqueous solukien.

The ce** s heavily hydvoted due +o its S_,mf clhansge.

The ce™® solubtions G Uused as an Gx.,u.m.m._jm .U,mmﬁw i velumeksic G.ﬁ.u;a.mﬂm instead
of WMn0, ov W0v04-

The aqueos cet* golukions con be prepaved _UM oxidising o Ce*3 selubion with a VeTy
Dia_._m.ém agent such as  aywmonium pewroxo disulphate ﬁzr...unmu.Om.

The ce** s alse used in Qﬁmﬁj,.n xeactH ons- fox exavmple oxidation oF alcohol,

aldehgde ana Ketones ot «- cavbon.

— e, (white)can be obkained by heating 4ne yvetal oF ce(on)y; oF Ceylgoa); I aiv. GO,

MU O h—c.qﬂa._fﬂ Jﬂn wgﬁg.ﬂ.ﬂ “BE s .—rSMO—FF_N " Dnﬂum nu.j& p_:.h.p’ﬂ FF#. mﬂmmnv’{_:mn' m.;ﬂ

~seduced ‘o CeT3.

Ce(s0)), (s well Known amad is yellow like K (0,

CefF4 (whike) e oObtaivned ﬁm CeF, amd F;.

Cett also .ﬂ.ud.:.,m Vo¥\DuUS Stoble comphexes auch as hZI#gﬂﬁﬁn\hchun”_ etc.-

The other ce*t Compounds ove oxides, Husndes ana Fluovo cemplexes but wnstable jn water
The elements Pr, N4, Tb and Dy also fssms +4 Stades. These a¥e€ (Unstable ana ocauy
only as solid- 1.5@& also fmym monstoichiometvic oxides amd Hucedes.
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