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PREFACE 	
f.v 

Inorganic oxide glasses are the oldost known non-

cryst311ine matorials, math, perhaps as early as 2500 8.0 by 

rjrinr) soda and sand, as proved from archeological findings in 

lian ;And E, iyptian rugions. 	Those glasses are of great 

tohnnlogical importance du e to their structural versatility 

and widu npplieations. Pronently, thu glassos of any strength 

one uhua to have botween thu metal and honuy, of any 

conductivity butwoon that of metals and insulators of any 

mannotie cheracturi,tics between that of air and forritos, 

and of uses right from the dotoctor of nuclear radiation to 

the source nf powerful laser beam have been successfully 

duvolopnd by the suitable material preparation techniques1 .  

Among inorganic oxido glasses, borate glasses are of groat • 

iignifionnec as is ovidoncud by the pruonCe of 8203  as an 

important ingredient in commercially important g.cssQs such 

a s  crown glass flint glass 3nd other borosilicata glasses. 

Oa0B2 - 0 has boon the most widoly used non-volatile flux 

systom for the top-seeded growth of materials such as yttrium 

iron garnet and Porrito2  . Borate glasses, however, aro 

hygroscopic and for many purposes this is disadvantageous but 

in iOstancos whoro the glass can act as host to olomonts which 

are required to JO stored in damp onvironment, advantage may 

bo takun of this property3. These glasses are of academic 

interest too, because of the occurroncu ' boron anomaly' in them. 



V 

Comporod ti  silicate and phosphate glasses, little work 

fts Lwen dcno cn bnr:T:to glasses containing iron. 	Addition 

of iron mrikEs thus o glass 	often olectronically conducting- 

thdir conductivity lying in the sumiconductino ranno and 

uupr 	 0
4. 	Howovur„ SOMLjtiMUS iron occurs as 

;A tr. oub3, ;. ;.;:inmu impurity and huno 	v4I1 EICCUra Lu knowt, dnu of its 

hH v our 3o imp or bnnt. Since it is a tranoiti on mutal, other 

opticnl proportion may bu 5Lucliud in conjunction 

with the flo:3sbouer nbsorption in ardor tn nivu a rnther 

cornpluhe nioturo of lb5 bohnviour, Thu utudy ef mognotio and 

othur rulntod propurtios of transition mutal ions in glasses 

affords 	powerful muthod of investigating gloss structuro. 

This subjuct, amorphous mE , gnetism, the mngnotio bohaviour of 

amorphous systems, is dovoloping into an actiuu fluid whore 

tho onnoupt of spin glass is wolf ustablishod5. 

Whilu trornendouc amounts of oxporimuntal time hevo boon 

oxnanclud on thu study of buhnviour of iron in glass, its 

structural rob is still unclear. 

In thd prosont work a systematic study on the following 

sorius IE made using Mcssenuor spuctroscopic, infrarod (IR), 

uluctron paramagnutic rusonnncu (EPR), do resistivity and 

dif fr ontinl thermal analysis (DTA) tochniquos in order to 

gut complota picture of the structuru of thoso glasses. 



(1) x1  Na ,(1-xi-y) 6203 , y Fo203  0.045,. 1
0.450, 

.4z  

0,05 	y 	0.15. 

(ii) 	 BO. (1-x2-y) 9203  y Fo203; 0.i0x2  0.70, 

y = 0.10, 

and (iii) (1-Y)(030  2 R203),y Fo 	; 0.10 	y 	0,60„ 

Tht) ; , rusuntuci wnrk in divided in thu following chapturs. 

Lrit f' introduction -tc hnratu glossus is given in 

chr!ptilr I, A thourobical background of vorious studios is 

incltidud in this chnpter. Existing controvorsir 	and aim 

of 

 

Lt ;; prucunt work have also boon givon, 

Chsptur II duals with the mwthodolegy of samnlos 

nrupnration and thoir oharactorization. A briuf description of 

v: rims uxpurimc:ntal muthods usud in thu present work is also 

rjivun in this chapter. 

In Chaptor III , tho rosuits of Missbauer spuotros 

ntudiu 	Surius (i) arc disoussod. 

The MP sbauur spoctroscopic rusults of sorios (ii) and 

:11.'u discussed in Chaptur 

Chapter V con urns with tho rasults obtcinod by IR, 

EPR, do resistivity and DTA studios. Thu results of those 

Studios aru compar , d with ono another and with thou of 

Wrissbauor studios, whoruvor possiblo in ordur to got bottGr 

insight in undorstanding tho muohnnisms involvod. 



Chapter VI prsents a brief account of summary or the 

rL,Isults, onneluaions drawn and suggestion for further work. 
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