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ABSTRACT

In this work we studied the corrocion Lahaviouy
of lead in neutral solutions containing Crp077™ " as
a passivating anien, and Cl17, Br™ or HOE as corrosive
% ) anions. The results indicated that ¢the passivating
anion does not simply counteract the promoting action
of ¢he corrosive anion. The corrosion rotz of 1lead
increases on adding small amounts ©Of HKzCrz07, up
ts 0.Cb2 1, to +the halide solutions. At higher
J concentration the 3innibiting acticn of the dicrhomate

1 predemenates. The same behaviour was observed in

nitrate sclutions.

INTRODUCRION

Frem studies on the corresicn of iron and steel,.

e

RO LS R W A S

Brasher, D.M. (1962) advanced a theory in which

the rigid classification of anions into corrosion
promoeters and inhibitors is disclained. According
b to this theory, all anions when present in large
dilution areco:rosi@ebutactasinhibitor%;ﬁ relatively

|
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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 nature of the anion, the potential
changes to more positive values inhibiting corrosion
process.

Tn order to test DLrasher's theory, extensive
studies on the corrosion behaviocur of lead, Awad,
5.5. and Elhady, 2.A. (1869), tin, awad, S.hA. and
Kasseb A., (1569), zine, Awad, S.A. and Kamel, Kh.M.
(1970}, and aluminium, Awad, S5.A2.. Kamel, Kh.M. &nd
XKacsab, A., (1974) in phosphate solutions have been
carried out. Alse, Lzo Corallaro and Antonic Indelli
{1950) damenstrated that chromate in neutral solutions
ccts =& ancdig and cathodic inhibitor with secft steel,
but in acid redivm as a cathodic stimulator. In
this paper, the cffect of adding Cl7, Br and nitrate
jons to dichromate solutions on the corrosion behavicur

of lead has been studied.

EXPERIMENTHRL

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

in diameter (Johnson and Mattey). Before experiment,
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the electrode was abraded with G0 grade emery ~ paper,
degreased with acetone, washed thourghly with water
and then rinsed in tha test solution. Each experiment
was garried out with a newly polished electrode and

; with a fresh portien of the solution.

Determination of the corrosion rate was carried
out using the weight loss technigue. Experiments
were performed on pieces of lead measuring 5xl0 cm
41 and ymm thick, cut frxom analar lead sheet. The test
pieces were Iirst degreased with acetope, washed

with conductivity watexr, dried in alcohol and ethex

and then weighed. BAll corrosion tests were carried

out in aerated, unstirred solutions. Results were
duplicated and the mean values were computed. All
4 solutions were prepared from A.R. materials.

RESOT/TS AND DISCUSSION

IS O

Anodic polarisation experiments were carried

out first in pure potassium dichromate solutions,

e

0.01M, G.1M and 0.5M K2Cr and the results

2977
are shown in Fig.(1l),. The curves exhibited two

L T

dissolution potentials for 1lead, the first diasolution
potential lies at about-0.02v, and this is assigned
to the participation of the bichremate ion in the

ancdic reaction. The potential then jumps to abcut

RN TR g b - N
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+1.2v, at which the Dbichromatc 4ions are inuvelved

in the reaction.

The cathadic polarisation curves measured also
in 0,061, 0.1 &and 0.5M chr2°7' and the results are

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

ecach aother, and exhibit two reduction potentials.
The first reduction potential 1s -0.05V, which
corresponds to the reduction of HCrOiﬁ ions. The
potential then jumps to about -0.7V, at which

dichromate ions are reduced.

1- &=Effect o©of Dichremate on the corrosion of lead

in Bitrate solutions:

The corrosion rates and potentials of lead in

0.05 and 0.1M KNOB were measured as a function of

3 = 1
K2Cr207 cencentration with the range 5x19 A to 5x10 .

and the . results 2re given in Pigs. (3 and 4).
The curves show that at constant NO,
the corrosion potential remains almost constant up

concentration,

to 0.002 M K,Cr,0,, above which it shows an increase
with concentration. It is also clear that at constant
dichromate  concentration the potential decrxeases
as the nitrate concentration increases. This indicates
that the aggressive anion (Noij counteracts the effect

of the inhibiting anion (Cr,0,7.

-169-



Univ. Coll. Ann. Rev.
Vol 17 (1992). - 5 -

The corrosion rate was then measured in the
different solutions, and the results are shown in

Fig. (3). 1It is clear that V ... is almost independent

MLy

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

with dichromate cencentration, it is concluded that

the dichromate ion inhibits the ancdic reaction and

—_ L el o alhee e

LAt

promotes the cathodic reaction.

"

E

[

To support the above conclusion, lead was

anodically polarised in 0.1M RNO, in presence of
different concentrations of dichromate, and the

curves are shown in Fig. (5). The curves show that

EES W

with increasing the dichromate concentration the

-

dissolution becomes lesas active, and the current
decreases. This behaviour denotes the inhibition

of the anodic reaction with c:zo;'ions.

The cathodic polarisation curves for 0.1M KNOB'

containing different amounts of chr2°7 are shawn

i oo
Ve e e ———

I

in Fig. (6). It is clear that the reduction potential
js ghifted to less negative values as the dichromate

concentration is increased. Moreover, the tendency

o AT

towards the onset of a limiting current diminishes

as the Crzo;' concentration 1s increased. These
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phenomenon indicates that the cathodic reaction is

accelerated with dichromate ions.

2- Effect of ®2Crp07_ or  the corrosicn of 1lesad in

chloride solutions:

Por investigzting the effect of additions of
R2Crp09 on the corrosion of lead in chloride solutions,
we meaured the corrosion rates, Veorr: in pure 0.05
and 0.1l XC} solutions. Then the corrosion rates
in these soluticons were £ollowed as a function of
¥3Cro09 concentration within the range 0.301 to 0.5H.
The resalts are shown in Fig. (7), in which the values
of Veery for <the dichrcmate free chloride solutions
are represented Dby detted horizontal 1lines. It is
evident that the corrosion rate remains ceonscant
tp to 5x10°2, Above this concentration Vgory matvkedly
increases with tho increasa of dichromata
cencentration. The corrosion potentials cof lead were
alse found to increase with the increase dichromate
goncentration in 0.05 and 0.1M KCl solutions Fig.
(8)., Prom 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 cathodic

reacticn.
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Polarisation measurements were also carried
out to get information about the action of the
dichromate ions. From the anodic polarisation curves
Fig. (9), it is obvious that the dissolution potential
is shifted to less negative values as the dichromate
iecn in increased. Another feautre of these results
is that the ancde is subjected to more over potential
with increase of dichromate concentration. This
phenomenon indicates that Crp07”" dons 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 sclutions containing
different dichromate concentrations. As evident from
Pig. (10), the curves shift to less negative potential
and the limiting current increcases with the increase
of bichromate concentration. These features reveal
that the cathodic reaction is highly accelerated

on increasing K,Cr07 concentration.
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Fig. 3, Effect of KNO3 concentration on the rate of
corrosion of lead in different concentration
of KaGp07.
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