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INTRODUCTION

Different mathewmatical wmodels have been proposed
tonexp}ain the kinntics and mechanism of foruation of a metale
oxile, sulphideaor haliie layer oﬁ a metal as a resultecf the
action of ,oxyzefl, sulphur vapour or halogen gas at low or
elevated pampeéatureu. The apparently simple ocbservatioun of
tarnisé;d lager or scale formation on metals bg the reacting
zases is couwplicated by the fact that the reaction product
frequently.appeans as a co%pac¥ phase which “tends to isolate
the metal from the attacking gas and the film can continue to
thi;ken only if ionic species can diffuse through the barrier
layer, This diffusion controlled process of oxidation at
higzher tempesratures-ani for'thicker fikma can be explained
ouly by the mechaniswm sugzested by YWagner, Different theories
have also been put forward favourinzg oue of the phase boundé&y

reactions or the ,nucleation process as the rate determining

F

step. " Yarioos mathematical relations have also been advanced
by Ivans, ﬁot%—“abrqra;’Engell—qauffe-Ilschner, Uhlig,
Grimley;Trapnell, #illian-Hayfield and Fromhold explaining the
thin film growth on metals exposed to anm attacking gas with

consilerations of different bouniary conditions,



farious rate laws spc& as linear; parabolic,:c?bic,
normal or inverﬁe logarithsic, havé been reportgﬁ by-many
experimenters for the'oxidation of metals afi alloys and.these
pave been matched eithsr to' Jagner's mechanigm of thick filw
-grovth 5r to_ﬁhe'theéfy of thin or.very thia filme growth at -
low ortintermediate temperatures proposed by Mott-Cabrera or
to a somewhat extended ané mod if ied férm'of Mott-Cabrera theory
ras,présenteﬁ by Bngell, Hauffe and Ilschner or to one of the

thin film nechanisms proposed by others.

In the oxidation of copper which leads to the

' forﬁatibnnoffﬁﬁéo ( p-type semiconductor - mainly hole conducting ),
variousirate'lams have been found o be operative'af various

tewperatures.by different workers and these ha;é been fitted

either.tplghin film or to thici f£ilm mechanis? depending on

the témﬁarature, pressure of oxygen and the thickness 6f the

scaie,_ This is the most tho;oughly studieﬁ‘system with the

help of which algost all the availaﬁle oxidation wechanizas

have been verified.,. At roou teuperature because of forqation

of thin films (~ 40 i ) , oxidation of copper conforms to

the reciprocal® logarithmic law supported Hy Mott-Caﬁfera thebry

as showa by Krishpamoorthy and sircar. In contrast to this

systém; ?he tarnishing of silver in halogen atwosphere which

ieaistto the forgation of silver halide films( Frenkel type of

defect - mainly ion conducting ) according %o the parabolic law _

is in agreemfnt only with the widely established mechanisw of

-

Jagner, because different investigations so far carried out



from room truporature to high *:mp¢rut4res have icaltion}y
with thicxcr Tilus of naliles. H:nce, it is se-n that $the
fewperatare ani the thickness o the jrowid: lauyer anl tﬁe
electronic and itonic charadters of the qulﬁ are the decidim.:
factora'in.conformin} to a pxrticzlar w chanise out o the .
vaay available wechanisus of filw ;jrowth. Me tesperature ang

. ..
the tnickmuuss factora are.not well lefined un: thew are
jefinitely higxhly jepenient on the individuality of the ayaten.
tosaiodlity of ?huiicnce to othir rate laws aml obher wucchanisws
in case of thinner halide growth on silver has not been gxplorad
go far. Thoe até ol this inveutigation is to examnine and verifly
ti. sinctdes andt w chaniuws of thia film growth at lOd;r

tuupe raturca-shen the oxidation produact is an fonie cund ctor.

Tals work corers tne kinctilcsstudivs of chloriite,
broulie gni iolide growth on silver in the thin filu range
unier the correspondiag hal&ken atmogphere in dry as well as
in humii conlitions. Lower teup: ratare rance { 507 - 70°C )
and lowrr partial pressure o hulogen were . Llretel to confine
tne st oly to the thinner rila ranzes  The sfuly wias edteniel to
thicker ;rowtle in case of kﬁ/&ET/IE sestew in ooder to 6t
cle@r_qn; rutwnitng o: thu preséﬁre deprnicace rolatiang
nhse}?hi n thinner film range.,

ffeet of “caduwium as an alloyin elunnt on the
kin tics o AzCl and AgT srosth on silver a1t low ten;urabxr:a
was al;o'inveatigatei to uxaunine the influence of Jdefuct
cunceatration on the rate o7 reactibn in the low thickneus
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inother metullurgicat pariactor such as cold
deforsation o. silver was also inclui-d in the stady to find
t3 effect on the kinrtic buhaviowr of 45C: and AgT growth

on ailver,

»
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Latiwation of taickne:s of the rcaction product in
tue toioner filwm ranje his be-n done.elictrometrically by
enthodic strippin. of the halide filws in a NaiyPO,  and
NaéHPO4 buffer solation. or thicker A:zT growth, weisht

chan:ﬁ methol hwms biwn Followeu asing 4 sensitive balance.



