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2.4 Mossbauag Studies

2»4»1 Ifossbauer studlea OB some ilmenites

C.K. MathewQj K.H. Hadzaewal® and Aol» Hm©ala

Ilmenita is OK of tha sins mis present in tfea bsach sand d©po®its
of Kerala. Whila natural ilmenite found in relatively pare underground or®
bads is jsainly FsTiO,, in the beach sands a significant fraction of the is«>a
atoms exists in the ferric state presumably as a result of treathsEing ©ffeots.
Th® ilstenitos from Chavara aad Maravalakuriohi along tha Kerala coast ass
different in compositioa - the former containing about two-thirds of a l l the
iron present in tha ferric fora as against em third in tie l a t t e r . The
nature of the ferrio iron in these materials i s , however* aot olearly under-
stood- Mossbauer studies were carried out on the ilnssaite samples from
Chavara and Manavalakuriohi. Measuremants wera carried oat both at room
temperature and at liquid nitrogen temperature to see tshether any fresh
information can be obtained on the nature of iiie ferrio iron species and
also to oheok the validity of tha Bsasuremsnt of ferrous to ferrio rat io
from Mossbauer data.

The ilmsnite samples purified by sisving and magnetic separation
^era obtained from the Ore Dressing Section of B.AOH»C. Samples containing
about 30 mg of the ilmanites wess mixed with IiiCO- and pressed into aluminium
rings to form absorbers in th@ Mossbauer studies» Mossbauer measurements were
carried out using a ooastant acceleration spaotrometer •

The Mossbauer absorption speotra of the ilmenites «era measursd both
at room temperature and at liquid nitrogen tempsxattire* Tbs speotra are
shown in Figures 20 and 21'. All the spsctxs are characterised by three
absorption maxima and wexe GBalysod on a three peak model 0 A computes
programna was used to mak© a least squares f i t of three IiOEOiatsiaa peaks to
the speotra. Efforts to f i t four peaks wess not successful in any of iiie cases.
la th© case of the Hanavalakuriohi ilmanit©, the spsetsum taken a t l iqu i i
niteogen temperature oould.not bs fitted with even three l>orentsiatt peakso
Hanoe in ihia case only the positions of the peaks axe reported, ffce Hossbaue?
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ass§ givea ia Sabl® 17» Tfea values BE® isprodaaibl© to witfeia

± 0.025

gJBEB

I . Cbavasa
Ilmenite

Peak 1

Peak 2

Peak 3

I I . Manavalo-
kuriohi
Ilunite

Peak 1

Peak 2

Peak 3

Posi-
tion*
Ena/seo

O.56

0.95

1.67

O.56

O.98

1.71

olbaiasE pasas

Boom tempsrs

Half-
width

0.50
O.46
0o21

0.43

O.44

O.36

asters

it,ura

2.27
3.31

149

60O

10,9

7.37

Mquid ni

1- tiea**
9) mm/sao

0.35
0.91
1o80

O.36

0.99

^.82

Ltsogea teEffin

Half-

0.60

0.68

0.74

4.99
7.98
544

* r s la t ivo to the eantsoid of -feha sodiom mitEopsfU.asi£Q

In tha abssnoa of cagnetio hypasfim a p l i t t i o g om would

to b© eoiaiJOSQd of ths q.uadxupole-spli% gattsxsis dua to

and fessio i son . Ihua whilo pseks 1 end 3 would soxxespond to The

of the fessoms and forrio doublets saQpaotivalyt. tb® eoatssl $®@&

ths sum of tha other two oomponsats of the doublota.o Ths poaltiosss ©f

second and thtod peaks eoszaspomd to aatural ilmsait® whieb. Sid not

oxidation due to ^eGthsriago She isomar shif t and quad^pol© s p l i t t i n g of the

fenrous iron i a th© ilmenite obtaissd on the bas is ©f ths abwe iatsajw^tetioa
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as© givoa in liable 13. Hot oaly shift bat also the temperature
±s eharaoteristie of ferrous salts.
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ii Eaf o2)

&@ feproQs ©ad fesade

Iferroua iron
Isomes
shift
mm/sea

1.51

1.36

1.35
1.41

1.35

1-35

145

Qaadru-
pole

0.71
0c89

0.73
0.83

0,71

0.6

. 1.0

isoa

"Sams

shift
EHI/BSO

0,65

O.63

0.6?
0.68

0.62

ie iron
%iadxa
pols
Biia/soo

O.59

O.56

0.62

0.63

0.67

(2)
aasee with these sepoited for &̂e Elnaiah ilasaits as trailT

as tes lfeT10«''e Sto p^i t ion ©f the ferE'.o iroa peaks is less eleau
faet that oifly thxee.. peaks oeald b@ fitted to the obsessed
that if tbs fesslo is?on ©shibits a aiiaple quateipole spl i t doublets tlis

eonpojeisfe @t this amst coins id© with the- f isst ooaipoffigQt ©f ths
deafelet. Oa tba. assanptioa that ihe poeitioas of paste 1 ©md 2
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correspond to the positions of the ferric doublet; th© Messfeauer pasaffiat©2@

of tiis ferric apecieB sere calculated and the results ass Bh@sm in Tabla 18,

Tba corresponding data fos? Brazilian ilHanite« la which tba teeia i s mostly

in tbe fesxie state @s@ iasluded for

Relative amouBts of feggie aad f@

ebtaimafi the ralativo amcuato of tmxsio ead forrouo

iron fsom Mossbauer spectsa by assuming thai; fha areas of peeks 1 aisd 3

in ths ilmeaite spectra oos^esponSed to th@ aiaoaafeQ of fon-io aid

iroa respeotivsljra 3?his assuaption is open to question in vi©w of

possible asymraatsy of tho qnadxapole doubletso Ths results obtained by

following the above procedure in the case of the Cbavasa and Manavalakurlohi

ilmanitea do not agree with 1ba results of chemical analysis as is seen

fsrom the data in Table 19 •

TABLE 19

Ferric ix>on content as p@3?cantage of total iron s
Comparison of Moasbauee and chemical data

Sampl© Percentage of ffe in t o t a l ison
From Mossbaaes data By oheraisal asaaiyoio

Chavara ilnsnite

(a) Boom tempo

(b) Liquid N. temp«

iloenit@

(a) locni tempo

Quilon i l m s n i t e ^

(B.) Room temp.



fsaetion of iron ia th© f@rxio state as msasured by tbs abw©
psoesdur® deoEaases ŝoia ©"1$ to 4<$ en cooling tba Ghavam ilmanlte fk>a
gooa tempsEatoE® to liquid nitrogen temperature » ¥his can perhaps be undsg*-»
stood by ooasidesing relaxation sffeots in interpreting iha spsetssu When
th© paramagnetic relaxation tlma is comparable to the Moasbauer transition
period, complex Mossbauer patterns say bs ©spactsd. 1 bsoadensd contsal
with QEtendad wings correspondis^ to the highly broadsmfi oatar linse of
als finger pattern is typical of t3i© speotia to be expected for iron at
intermediate relaxation timea^ o Ths pissenee of quadrupole interaction

complicates, ths observed spsotium. Fitting am or two Los«i>jjtiaHS t©
saoli a pattern is bound to lead to consideriable error in the estimates of
relative ooneeffitxtatione° This may thus be om of ihs factors ssspodsible £ot
the lack of p l i a b i l i t y in the ferric content Qstimeited froa Mcssbanes data»

S.4o2 feeuagation of

With a r±ew to studying Mossbauer effect in Hd, the parent nuelide
Ik is being- prepared. f̂tn (t^- « 18 Y) is formad through ths decay of

145 # t \ 144
am (tf E 340 d; which is foxmed by the neutron isradiatlon on Sm..

About 100 mg of s&marium was irradiated in CIRliS for 10 months and allowed
to cool for 3 7@az@< Ths sample showed very high radioactivity most of whicla

154was identified as due to Ea* An ion exchange method for separating
promethitsm £som othej rare earths usiagoOhydroxy isobiatyric acid as •&©
elating agent was standardized^ Om cycle of separation was found to be
inadequate for decontamination from eorie-lBVQl Ett activityo Rirthar
purification of the promethium fraction is in progress.

2c TeOe Gib!),, H«K. Gxeeairood and W. S n i s t , Jo loorgo Huol. Chem<.p
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