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ABSTRACT

In this work we studied the corrocion behaviour

of lead in neutral solutions containing Crz07"" as
a passivating anion, and C1l7, Br™ or HC§ as corrosive
2 ; anions. The results indicated that ¢tha passivating
.. anion doas not simply counteract the promoting action

of %he corrosive enion. The cerrosion rate of lead

increases on adding small amounts of KzCr207, up
: to 0.G02 K, to the halide sclutions. At ighexr
i concentration the innhibiting actien cf the dicrhomate
predemenates. The same behaviour was observed in

nitrate sclutions.

INTRODUC®ION

Frem studies on the corrosien of iron and steel,,
Brasher, D.M. (1962} advanced a theory in which

the rigid classification of anions into corrosicn

promoeters and inhibiters is disclained. According
o to this theory, all anions when present in large

dilution are corrosive but act as inhibitcrs/i(ﬁ relatively

-166-

—— s . —



Oniv. Coll. Ann. Rev.
vol 17 (19%2). - 2

concentrated solutions. wWhen an anicn  behaves as
corrosion promotsr, the potential of tke corroding
metal decreascs linearly with the logarithm of the
anion concentration. At a certain salt ‘concentration
depending on the aature of the anion, the potential
changes to more positive values inhibiting corrosion
process.

Tn order to +test DLrasher's theory, extensive
ctudies on the corrosion behaviour eof lead, Awad,
5.5. and Elhady, 2.A. (1869), tin, &awad, S.A. and
Kasseb A., (1569), zinc, Awad, S.A. and Kamel, Kh.M.
(1970}, and aluminium, Awad, S5.A2., FKamel, Kh.M. &nd

‘Xacsab, A., (1974) in phosphate solutions have been
carried out. Alse, L2o Corallaro and Antonic Indelli
{1950) damonstrated that chromate in neutral solutions
ccts =& anodig and cathadic inhibitor with scft steel,
but in acid mredivm as a cathodic stimolator. In
this paper, the effect of adding Cl7, Br and nitrate
jons to dichromate solutioans en the corrosion behaviour

of lead has been studied.

EXPERIMENTRL

rhe elecirodes used for measuring the anion
potentials were prepared £rom Analar 1lead rods 5Smm

in diameter {(Johnson and Mattey). Before experiment,
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the electrode was abraded with 00 grade emery - paper,
degreased with acetone, washed thourghly with water
and then rinsed in tha test solution. Each experiment
was carried out with a mnewly polished electrocde and

with a fresh porticn of the solution.

Determination of the corrosicon rate was carried
out using the weight 1less technigue. cxperiments
were performed on piaces of lead measuring 5x10 cm
and ymm thick, cut from analar lead sheet. The test

pieces were first degreased with acetone, washed

with conductivity water, dried in alcohol and ether

and then weighed. Aall corrosion tests were carried
out in aerated, unstirred solutions. Results were
duplicated and the mzan values were computed. all

solutions were prepared from A.R. materials.

RESOUTTS AND DISCUSSION

Anodic polarisation experiments were carried
out first in pure potassium dichromate solutions,
0.01M, 0.1M and 0.5M K2Cr207, and the ;esults
are shown in Fig.{(l). The curves exhibited two
dissolution potentials Eqr lead, the first dissolution
potential lies at about-0.02V, and this is assigned
to the participation. of the bichromate icn in the

anodic reaction. The potential then Jjumps to about
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+1.2v, at which the bichromate ions are invelved

in the reaction.

The cathedic polarisation curves measured also
in 0.0}, 0.1 and O0.3M K20r207, and the results are

shewn in PFig.(2). The curves almost coincide with

cach other, and exhibit two reduction potentials.
The first reduction potential is -0.05V¥,  which
corresponds to the reduction of HCrOif ions. The
potential then jumps to about -0.7V, at which

dichromate ions are reduced.

1- Effect of Dichrcmate on the corrosion of lead
"~ in Mitrate csolutions:

The corrosion rates and potentials of lead in
0.05 and 0.1M RNOB were measured as a function of

3 d
to 5x10 *

K,Cr,07 ccncentration with the range 5x1d°
and the . results are given in PFigs. (3 and 4]).
The curves show that at constant NOE concentration,
the corrosion potential remains almost constant up
to 0.002 M K, Cr,0,, above which it showé an increase
with concentration. It is also clear that at constant
dichromate concentration the potential decxeases
as the nitrate concentration increases. This indicates

that the aggressive anion (NO,;) counteracts the effect
3

of the inhibiting anion tc:.-2071'."
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The corrosien rate was then measured in the
different solutions, and the‘ results are shown 1in

Pig. (3). 1t is clear that V_ .. is almost independent

I Sre0e

of the dichromate concentration. From this behaviour,
tegether with the increase of corrosion potential

with dichromate concentration, it is concluded that

the dichromate ion inhibits the anodiec reaction and

3L 1

e . C . Ay

promotes the cathodic reaction.

i»
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To support the above conclusion, 1lead was

anodically polarised in 0.1M KNO4 in presence of
‘ different concentrations of dichromatﬁ, anéd the
? corves are shown in Fig. (5). The curves show that
with increasing the dichromate concentration the
dissolution becomes leas acfive, and the current

decreases. This behaviour denotes the inhibition

of the anodic reaction with CrzD;'ions.

The cathodic polarisation curves for 0.1M Kﬂoa'

- LR S N—

containing different amounts of K2Cr207 are shown

o

in Fig. (6). It is clear that the reduction potential

is shifted to less negative values as the dichromate

LSETMAL

concentration is increased. Moreover, the tendency

towards the onset of a limiting current diminishes

as the Crzo;' concentration is increased. These
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phenomenon indicates that the cathodic reacticon is

accelerated with dichromate ions.

2- Effect of ¥oCrp07__on  the corrosion of Ilead in

chloride solutions:

Por investigazting the effect of additione of
RoCrp09 on the corrosion of lead in chloride soluticens,
we meaured the corrosion rates, Vgorr. in pure 0.05
and 0,14 KXCl1 solvtions. Then the corrosion rates
in these solutions were followed as a function of
¥3Cr3097 cencentration within the range 0.001 to D.5HK.
The resualts are shown in Fig. (7), in which the values
0f Vegry for <the dichremate free chloride solutions
are rcpresented by detted horizontal lines. It is
evident that the coxrosion rate remalns censtant
tp to 5x1072. Above this concentration Vgorr markedl
increases with the increass of dichromate
concentration. The correosion potentials cf lead were
alsc found to increase with the increase dichrxomate
concentration in 0,05 and 0.1M KCl1 solutions Fig.
(8). Frem the kinetic view point as well as from
Evans polarisation curves, the results of corrosicn
potentials and rates ©reveal that dichromate ion
accelerates corrosion through promoting the cathedic

reacticn.
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Polarisation measurements were also carried
out to get information about the action of the
dichromate ions. From the anodic pelarisation curves
Fig. (9), it is obvious that the dissolution potential
is shifted to less negative velues as the dichromate
ion in increased. Another feautre of these results
is that the anode is subjected to more over potential
with increase of dichromate concentration. This
phenomenon indicates that Cr207™" 1ons exerts an

inhibitive action on the dissolution of the metal.

The effect of dichromate on the cathodic
reaction is investigated by measuring the cathodic
polarication curves in 0.1M KC1 scolutions containing
different dichromate concentrations. As evident from
Pig. {(10), the curves shift to less negative potential
and the limiting current increases with the increase
of bichromate concentration. These features reveal
that the cathodic reaction is highly accelerated

on increasing X3Cr07 concentration.
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Fig. 3. Effect of KNO3 concentration on the rate of
corrosion of lead in different concentration

of KpGnO7.
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