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the spectra of the lanthanoid ions are normally characterized by the
following .F I =
% properties: 4; 2 31

1)Numerous absorptions due to the large number of microstates. 4:3 2002

2)| Weak absorptions ldue to lack of orbital mixing. Molar absorption [F -q']
coefficients(e) are typically 1=10 dm3 mol-1 cm-1 compared with d_
metals (close to 100 dm3 mol-1 cm-1).

3)Sharp absorptions due to the weak interaction of the f orbitals with

the ligand vibrations.
e Be i LI

4) Spectra that are to a Iar%é. degr‘ee independent of the ligand type
and coordination number
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Table-Ground term symbols for lanthanides:

Ground term
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Emission spectra and fluorescence L=®
@ L£=4

1)All the lanthanoid ions excep(f° ) an(f“) show

luminescence +2
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3)the strong luminescence is due to the Iarge that exist,
which increases the probability of mtersystem crossing
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1.(‘iiuorescence)colours given in column A with lanthanide ions given in
column

Column A ColumnB
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Table
Ln Groun No. Colour g/JJ +1) Observed

Cond of Herr/ M
figu State Un

rati pair

on ed

1 Colorless
3Hy; 2 Green
4|9‘(2 3 Lilac

4 Pink

Pale pin
5 Yellow
4  Yellow
4|15/2 3 Rose-pink
2  Palegreen
Colorless
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1. The calculated and observed magnetic moments (in B.M.) of aqua complex of
a lanthanide ion argﬁeﬁnd ~8.5, respectively. The lanthanide ion is:

1. Pm3* 2. Pr3* : - O
HEe 4. Sm¥ ._Eu = Q=
= obyew RC
e —

(Gt Lo temo)

2. The actual magnetic moment shows c‘?r‘ge deviatiof from the spin-only
formula in the case of:

(1) Ti** 2) V3 Gl=z 0-9¢
3+
Do @D -

3. Which of the following compounds show a charge-transfer band?
(1) Lanth@hum nitrate {4 &
|Ceric ammonium nitrate

(3) Manganesa hcetate M CO Mmoo~ o.g=~ 113
(4) Coppey julphate pentahydrate —
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4. Match lanthanides in Column I with their properties in Column IT:

Column I Column IT 41 f' L(Jl :p Diemeerte
a. @ (i) Reagent in oxidation stat _{_‘1 ox (d—.'zvx/
b. @ (ii) MI; of metallic lustre AI‘F C &%
(o3 @ (iii) Diamagnetic M(IIT)
d. @ (iv) Pink in oxidation state ITI ‘éff _rb >) P lﬂl/—.
Correct match is: 4&7- E“:L‘-::P Me Falfic o, ¥

AEiii); b-(ii); c-(i); d-(iv)
M. a-(ii); b-(iii): c-(iv); d-(i)
3. a-(iv); b-(ii): c-(i); d-(iii)
>Q4. a-(_iii_); w c-(iv); d-(i)

5. Which of the following statements ar'or' the lanthanides?
he observed magnetic moment of Eu* at room temperature i than
that calculated from spin-orbit coupling
XB) Lanthanide oxides are predominantly acidic in nature

¥4) The stability of Sm(IT) is due to its half-filled sub-shell
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¥) The stability of Sm(IT) is due to its half-filled sub-shell —413 i g
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6. Cansider following lanthanide (III) ions
( (2) 6d(ITT)  (3(DyLII)

The magnetic moment closest to ‘rhe‘séin only value!js(are) for:

only (2) A and B only
(3) Aand C only (4) B and C only )d
Gal-4f = F3&m "D

= 8QG300
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7. Consider the ions Eu(III), 6d(IIT), Sm(IT) and Lu(III). The observed and
calculated magnetic moment values are closest for the pair:

d(ITI), Lu(III) (b) Eu(TII), Lu(III)
(c) Sm(III), 6d(IIT) (d) Sm(IIT), Eu(III)
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8. Th = in the measured and calculated magnetic moment (based on
spin-orbit coupling) is observed for

1) Pm3* Bl
éﬁj — 5 oSS
(3) by = i : D
(4)-1.:934. % - rﬁ_q
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9. The calculated and observed magnetic momen‘ronsider'ably for an

aqua complex of a Lanthanide (IIT) ion as a result of low-lying states of high J.
The ion, among the following, is

(1) Ce* 41 Y cs\
(2) Pr* TN = P o
%EUB"

(4) Yb* hssn J 1

=
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10. The lanthanide ion the exhibits color)in aqueous solution is
(1) La(ITIT)



(1) La(IIT)

(3) 6d(IIT)

(4) Lu(TII) Lqm' < ‘F o Col crlenr
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11. Generally, the coordination number and the nature of the electronic
absorption band {f —f transition} of lanthanide (III) ion in their complexes
are, respectively

(l?han 6 and Shwf bcru,

(2) 6 and broad |
(3) less than 6 and sharp I A el c‘LgcQB'iCh,

(4) greater than 6 and broad \-




