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Tarnishing reactions gf wany wetals in variety® of

atmospheres are now fairly -well underzstood phenomenas. Thia.

L]

kuowledze ﬁas_come through accunulations of experimental facts

én@ theoretical developments. On cccasions, experimental

observatians of new kinetic patterns of tarnishing have provided

-

impetus to the development of theor1es consigstent with the

:'experimental findings., Tn cerdain cases, theoretical develophents

have preceeded the experiwental verifications of such Theories.

-
-

a_—

The pioneering experimental works of G,Tadmann,and
N.B.?iliihg and R.%,Bedworth led to the.development of the
famous parabolic growth law of C.daguer for high temperature

-

oxidation of metais. But $his" law was inadequate in _explaining

the various othe; rate laws observed by différent workers undér

widely different conditions "of tempurature of tarnishing, pressure ;

of the_attacklng gas and the thlckness of the tarnished layer, A

purely theoreticgl_ﬁpproachsof generalised nature*was later ;n
“developed by N.F.Mott and ¥.Cabrera ewbraciag ﬁagner's wechanism

only as a Speqial case, The outcomes of this analysis were A&

recip?oéal logarithmic law, a c¢ubic law and a parabolic law

which can be exp;rimentally expected under different sets of

copditioaﬁ. +This théory had oany siwplifications and siuplifyiung

-~

assuspticns which were not always justifiable and,copscquently,
some modified and more generalieed theories with less restrict?hnra
and simpllflcations were proposed by K.Hauffe, T.8,Grinley an?

’B M.¥,Trapn€ll, and A.7.Frouhold.,



Tn certain syétems under cértain experimental conditions
the above proposed rate laws were also not adequate, léading to

the formulation of different theories by U.R.ivans, C.dagner,

L

T.i.ditenie and G.L;Hunt,'H.H.Uhlig, and s.0.Willian and P.C.S.

:Hayfield;whtch co&ld explain the ipdividuality of many systéﬁs.

n

The experimental and theoretical works of different
regearch schools like iax-Planck Instifute, Cambridge University,

-, 1.7, and Westinghouse Hesearch Laboratory have enriched the

-«

_fkndwledge.of taraishing reactions to the present level,

Lo
-~

There exists still certain gap in the knowledge of w

kinetics studies df tarnishing reactions for certéinnsystems and

verifications of certain theoretical relations. This discrepancy

- -

is more often eancountered during tarnishing studies at low

-

tenperaturez and ?n the thin film range. There are nab many
systems which can be fruitfully studied for térowing more light

on the oxidation behaviour, "Tarnishing of silver in halogen
atmosﬁhergé'has nany features which gzive a secope for lovw tempgrature

tnvestigation and eggminatidn-of the deyeloped thedries,

In this investigation, silver halide £ilm growth has

~
- been studied near room temperatures and in the thinner filwm range,

-

~ For the sgilver-chlorine system, & cubic %0 parabolie

-

tranaition& whieh is not reported so far, has been observed here

providing experimental verification of Mott's cubic Law,

" In-the silver<-browmine system also, a cubic law has

Bﬁeﬁ.found to be obeyed in the similar tewperature range which

has never been reported before.-

-



For the silver-iodian® system, a parabolic law has been

phserved althrough the tsmperﬁtﬁre-and pressure range sthdied

conforming to Wagmer's mnechanism,

» -
-

Pressure dependenée studies reveal that observed o
: L

pressure relation during tarnishing is influenced to a great -
extent by the thickness of the film,

Kinetics of growth of halide films as influeunced by

élldy additions, moisture content of the atmosphere amd prior.

deformation of the sazple have also bheeun included in tkis work,

-
-

'Aﬁ.analysis of the posaibility of change over in

tarnishing laws in this filw range has been preseunted.



