- 58 =

2.4 Hogsbauey Situdies

2.4.1 Mozsbauer studies on some ilmenites
C.K. Mathews; K.H. lMadracwala and A.XI. Almeuia

Ilmenits i3 owe of ths minorals present in ths beach semd doponlts
of Hoxala. While natural ilmenits found in relstively pure underground ore
beds ie minly FeTiOB, in the beach cends a significant fraction of the izdm
atomg exints in the forrie state présunably a8 & result of weathoring effeots.
The ilmenites from Chavers and Mamsvalakurichi along the Kerala ecast are
different in composition - the former ccmtaining sbout two-thirds of all the
iron present in the ferric form es sgainst oms third in the latter. The
nature of the ferric iron in these materials is, however, mot olearly under-
stood. Mossbauer studdes were carried out on the ilmemite samples from
Chavara and Mamavalakurichi. Measuremsnts were carried cut both at room
temperature amd at liquid nitrogen temperature to see whether any fresh
information cen be obtained on the mature of the ferric iron species end
also o check the validity of the meesursmsnt of ferroue to ferrio ratic
from Mossbaner data.

The ilmenite samples purified by sieving and magnetic separation
vere obtained from the Ore Dressing Ssction of BeA.R.C. Samples containing
abont 30 mg of the ilmonites wore mixed with IoiGOB and pressed into aluminium
rings to form absorbers in the Mossbauer studies. Mossbauer measurements were

carried out using a constant scoelaration speetz:ometar(‘ )»

The Mogssbauer absorption spectra of the ilmenites were measursd both
at room temperature sand et liquid nitrogem tempsrature. The spectra axe
shown in Figures 20 and 21. A1l the spectra are characterised by three
ebsorption maxime end were amalysed on a thres peak modsl. A computer
programms was used to make a least squares fit of three Loreniziam pesks %0
the spectra. Efforts to fit fouy pssks were not snccessful im any of the ceses
In the case of the Mamavalskurichi ilmomite, the spectrum taken at liguid
nitrogen temperature oould. mot be fitted with even three Lorentzian peaks.
Henee in this cass only the positions of the pesks axe veported. The Mosshauer
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Figuro 20 ¢ Mosalager opsctra of Cnavera ilmenite at (a) rooa temperatuse
and (b) liguid nitrogen tomperatuve.
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Figare 21 ¢ Hosobawer spoctss of Mansvalakurichi iizonite at (o) roca
temporaturs apd (b) Jiouid nitrogen temparaturs.
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parameters axe given in Teble 17. The values ere reprodusible to within
+ 0.025 mu/sec. ‘

TABLE®

Monshaver parametors

Room ‘omperature Liquid mitzogon temperataro
“Posi-~ Half=- Azoa Posi- Half= Azos,
tion® width (roln- tion® width (zela-
mm/8eo mn/see tive) 800 Eee tive
I. Chavars
Tlmwoni te
Poak 1 0.36 0.50  2.27 0.35 0.60 4499
Peak 2 0.95 0.46 3031 0.91 0.68 7.98
Peak 3 1 967' 0.29 ? 049 i oGO 0074 5"4‘6
II. Hanavala~
urdohi
Iesnite .
Poalk 1 0036 0048 6.0 0036
Pogk 2 0.98 0.44 109 0.99
Pack 3 1.1 0.35 7.37 §.82

% relative to the controid of the sodium mitroprusside cpecbrum

In the abssnos o‘f magzistio bypazfine oplitting omo would expect those
epactra $0 be oouposed of the quadrupols-split pattorns duo to the ferrous
and ferric ixom. Thus while peaks 1 end 3 would oorrespond to the cuter poeko
of the forrous end ferrdc doublets zospaotively, tho contwal peak would be
ths eup of -the other two components of tho douwblets, Ths ponitions of o
second and third posks correspond 40 maturel ilmemits which aid not undorgo
oxidation due 0 weethevirig. The isomer chift and quadgupole splitbing of the
forrous iron in the ilmenite obtainsd on the basis of ths sbove interpretation
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aze given in Table 18, Hot only the iacmer shift but alse he Semperature
dopondence of the geadzupole aplitting is charactoristie of forrous palto.

ZABE 18

Mosebausr parsmators of the ferrous and forzie iron

Terrous iron Parrie ivom
Bamplo Isomer tedru- Isomex Gaadre
shi'ft pole ghift pols
mm/ Ges /s mn/sec nm/s00
I. Chavara
{2) Roon temp. 1431 0.74 0.66 0.59
(v) Niquid mitrogen temp.  1.36 0.89 0.63 0.56
11, Mgpavalelurichi
(2) Room temp. .35 0.73 0.67 0.62
(v) BLiquid nitrogom tomp.  1.41 0.83 0.68 0.63
TII. Pirdoh {lnepite'?
(a) Room tenp. 1.35 0.71
. Fe'mo§5)
(8) Room temp. 1.39 0.6
(v) ILiquid nitrogem temp.  1.45 1.0
V. Brazilian ilumeunite
- - 0.62 0.67

{£xon Ref.2)

The pazamsters agree with these mported—for the Finnish ilmenite

as well

a8 for FaTiog‘i o The poaibion of the ferric iron pealks is less elear. The
fact that only three peaks could be Titted to the obsexved epectra cuggests
et if ths forrio ipon exhibits a simple auadrupole split doublet, the

socond ocmpomont of this st coincide with the fizst comporzint of tho
forrous deublet. On the. aocumpiion that the positions of pesks 1 end 2
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correspond to the positioms of the ferric doublet, the Messhauor paramstoms
of the ferric spscies wexe ealculated and the wssults axe chown in Table 8.
The corregponiing date for Brasilian {imonite, in which the irem is mostly
in the feyrrie state azs included for compaxison.

61bb ot a1¢2) obtained the reletive emounts of forsds and forrous
iron from Mossbaner epectra by assuming that the ayvese of poglko 1 apd 3
in the ilmenite Bpectis coxxesponded %o the amduntc of ferrio amd ferrous
iron respeotively. This sesumption is open to question im view of the
poasible asymmetry of the quadrupole doublots. The resulte obtainad by
following the above procedure in the case of the Chavars and Mavavalakuriohi
ilmeniten do not agree with the yesults of chemical apslysis as 1o seen
from the data in Table 19.

TAPLE 1

Perric iron content as percentage of total iron 8
Comparison of Mossbauer ard chemical date

Porcentage of Feo© in total iron
From Mossbauer date By chemisal amlysin

Sample

Az

Chavera ilmsnite

(a) Room temp. 617 69%
(v) Liquid N, temp. 4% ' -

Mamvalgkurichi ilmenite

(2) Room temp. 45% " 32%
Quilon: iimsnife“ ) '

(2) Room femp. 71% 66t
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The fraction of iron in the forrio state as msasured by the above
pzoesdure deoreases *rom 61% to 46% on cooling the Chavara ilmemite £1m
roon tPemperature to liquid nitrogen itemperature. This can perhaps be undse—
ptood by oonsidering relexation effects in inberpreting the apsotra. When
the paramagnetic relaxetion time 1o comparable to the Mossbauwer tramsition
period; complex Bloasbauer patterns may bBo oxpected. A broadensd contral 1lims
with extended wings corresponding %o the highiy broadensd cuter linee of the
oix finger patierm ie typloal of the speotra to be expected i‘o;r iron at
intermsdinte relaxstion times 4 « The presende of quadrupole interaction
further oomplicates the obssrved spsotium. Fitting oms oxr two Lorevstians to
such & pattern is bound to lead to comsidexable error in the estimates of
rolntive oconcembyations. This may thus bs oms of the factors responsible for
the lack of meliability in the ferric content estimpted froﬁ Mozsbauer data.

2.4.2 Prepagstion of \4IP

With e view to studying Mossbaner effect in 145Nd, the parent mmclida
gy 16 being prepared. '#OPn (3 « 18 Y) 5 formed through the decay of
"35n (45 = 340 @) which 15 formed by the neutron irradiation om  +iSm.
About 100 mg of sawarium was irradisted im CIRUS for 10 months erd allowed
t0 ceol for 3 yoars. The sample whowed vexy high radiocactivity most of which
was ldontified a5 due %o 1_54Eu° An ion exchenge method for eeparating
Promothium from other rare earths using ol=hydroxy isobutyric acid as the
eluting agent was stendardized. Ons eycle of Beparation was found to be
inadequate for decontamination from curie~level 'WUEu activity. Purthor
purification of the prometbhium fraction is in progress.
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