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PREFACE -

Inorganic oxide glasses are the oldest known non-
crystalline materials, madu perhaps as early as 2500 B.C by
firinn sorda and sand, as proved from archealagical findings in
cotian and Egyyplian regions, These glasses are of great
technalogical importanco due to their structural versatility
and wide applications. Presently, tho glasses of any strength
ane wishus to have betwesen the metal and honey, of any
conducbivity betweon that of motals and insulators, of any
magnebic charactoristics betucen that of air  and ferrites,
and of ugos right from the detector of nuelear radiation to
the source nf powerful laser beam have been succassfully
developod by the suitable meterial preparation ﬁaChﬂqu@81n‘
Among inorganic oxide glasses, borate glassvs aru of great
significance as is evidencod by thu prosence of 82U3 as anh
important ingrodient in commercially important glasses such
ag crown glass, flint glass and other borosilicatn glassesg.
aaUMBZDE has boen the most widely used non-volatile flux
systom for the top-scoeded growth of matorials such g8 yttrium
iron garnet and Pmrritmz. Borate glassos, howaevor, arp
hygrosconic and for many purposcs this is disadvantagoous but
in ifstancos whero the glass can att as host to elemonts which
arc reguired to be stored in damp onvironmont, advantaga may
be taksn of this wropartyﬁ. Thuse glasscs are of aCadomic

inturest too, because of the occurrencu 'boren anomaly' in thom,
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Comparad to silicate and phosphate glasses, liﬂtle work
has boeen dene on brrste glasses containing iron, Addition
of iron makes thuse nlassta often clectronically conducting~
their cunductivity lying in the sumiconducting rango and

uupmmt:;wm«qnmtica. Howuwvir, sometimes iron ocours as
o broublogome impurity and bence an accurabe knowl:dno of its
buteviour is imporbtant. Simcu it is a transition metal, other
moanatic ond opticnl propurtivs may bo studied in conjunct ion
with the Mngssbauer absorption in order to give a rather
complete picture of its bohaviour, The sbtudy of magnetic and
obihwr rolatud properties of transition metal ioms in glasses
affords a powcrful muethod of investigatimg glass structure.
This subjoct, amorphous megnutism, the magnotie behaviour of
amorphous systoms, is developing into an active field where
the concept of spin glass is well uatablishads.

Whilo tremondous amounts of uxperimental time have been
expanded on the study of behaviour of ironm in glass, ite
structural rolo is still unclear.,

In the prosent work a systematic study on the following
surivs is made using Mossbauar BQUDtrDSCUﬁiG, infrared (IR),
plectron paramagnutlc resonance (EPR), dc resistivity and
dif furontisl thormal analysis (DTA) tochnigues in order to

gut complote picture of tho structure of those glasses.



Vi
(1) x4 Nap0.(1=x,-y) 8,05, y Fo 0z 0,045 ¢x, & 0.450,
0,05 % y £ 0.15.

(ii) x, Bal. (1-X,=y) 8,04 v Fo,0q; 0.10€x%,% 0,70,

Y o D.'ng

and (ii1) (1-y){Bal 2 B,05) .y Fo,Dps 0,10 &y & 0.60,

Tho presentud work is dividud in the following chaptors.

beiof introduction to horate glassts is given in
Chaptur I, A theorvtical background of various studius is
ka0 includoed in this chapter. Existing controvorsivs and aim
of the pregont work have also buen given,

Choptur JI duals with the methodology of samplos
prupnration and thoir characturization, A briovf duscription of
viorious expurimental methods usod in the presont work ig also
given in this chaptor,

In Chaptor III, tho rosults of MHssbauur spuctrogcopic
studivs of surivs (i) aru discussad.

The Mdsgbauur spectroscopic rusults of suries (ii) and
(iii) aru discussud in Chaptur IV.

Chaptur V concerns with the rosults obtainod by IR,

EPR, dc resistivity and DTA studics. Tho results nf these
studies arc comparcd with ono another and with thogo of
MBssbauer studies, wherover pngsible in order to got botter

insight in undorstanding the mechanisme involved.
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Chapter VI prusents a bricf account of summary of theo

rusults, cenclusions drawn and suggustion for further work.
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