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On the growth kincetics of the
protective passive film of the Delhi
iron pillar

hramaniam

A kimetic model Tor (he evolution of atmogy
om the Delhi iren pillar (DIP) has been presented.
mnglel 15 sed on the Knoswn mataee and stroctoee of
rusts om DM and edber corresien-resistanl ancient
Tielian ironz, The initial fast vate of corrosio el
By ihe eotrapped stag inclusions and this i
carichiment of P oat the metal-zeale interface. :
presence of P oal the metalscale mlerfce premoles
protective film farmation processes (catalylic forms-
tion of GFelOH and phosphates), thereby ceducing
the corrosion rate, Growlh rales have been reaghly
catimated for these two cegions hased on available
IHI rust thickness measurements,

TNE cermesion cesislance ol Uiz 1600 sear-old Dell
pillar {IXP; Fignee 1) s dee e the formmatien of o
Lective passive (il on o
withatanding almeap carrogion’. O
the aldest rost an the pi vevelerd tha
amcrphons rom oxyhydrogides and magnetite, wd cr
telline phosphates. The amorphows osylydroxides ide
fied were lepidnerncite (pFelOH ), costhite (o- FeO0H),
e £ FeOH Y and magnetiie (Fe 400
stified was feon kydrogen phosphate hydrae (e
AHL rel, 200 Do adiitian tathe natuee and
ol the long-term almespheric rust, the strus-
s ol DLF rust i ls b ed', The
ralecive a formation can be swmmarized
an Tello L ke rusl comprises of
lepidocrosite aml poethite, These forms of cust doonot
offer sxcellent pretection aml therelare the e of oo
anill ned o the higher side, Conversion of
part el this rust e magnetile does cesolt i lowe: oo
sion rides, However, the o amel pores in the rust
allow for diffusion of oxygen wnd complemantasy coro-
s Maorcover, redieciion of lepidecrosite wlso
srilriees o the corrosion mechanizm in aimospheric
rusting™'. The first step in enhan COTTRSIen TesiElncs
af the DIP resulis from the calalviic formmtion of &
Fa 0l (el 1 5 phese i amorphous in npeture wand

adherent compael laver mest o tie el
sedls inuer iy Ternatia i Brce
ol phosphorus in the DHP. Termation, e
i cnluances ficantly  heeaunse
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fatl case of P and in
the peneral ciase of ancient Indian ivons, the pre ool
=T auntg ol Pin the mel {= 000%5 leads o
further effects, which hawve a diccet beaving on their
SONTORIoN res 2 nial corcosion of meal,
soale interf
areted in
phoric acid,
which eventually leads 1o the presipitation of phosphates
i the Jong e, Thene are several phosphate-formation
reactions™. The natuze and tepe of phosphate will depend
upan exposuie conditions’, The natune ol phosphale can
provide ideas, inoa gqualitative maneer, ahoar the time
period of the rust, For exampls, the phosphate identlied
in dhe DUP Tust was crystalline ineaure” and theeefors,
thiz i datively ol ase of the 1, bz “
i Lt precipite imdtally sre amomphous in
ton of phosphates is heneficial e the

e ol their inhibitive natw
henefits aeeme when the phosphaie forms
sonbinuous layer next o the metal, by case ol alerns
weedting and drying cycles, like those abiained in abmos-
pheric corrosien, the amarphous phosphales can tans-
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