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NDSTRNCT

2n this work we studied the corroEion behaviou¥

of Lead in newtra] solutions containing Crg0٦-- as

a passivating anion, ann C1, Br- cr Moو as corrosive

anions. The reRults indicatea that the passivating

anion does not simrly counteract the promoti»g action

o٤ th corrosive enion. The ccrrosion rat= o± lead

iacreAses on addinو small Amounts o K3Cr207، uP

t5 0.002 4, to the halide solutions. Ft higher

٠ ا

corcentration the inhibiting acticn of .the dicrhomate

predcmenates. The same beHaviour was obseIved in

nitrate solutions.
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Brasher, D.h. (1962) advanced a theory

the rigid classificatior of anions into

promoeters and 1nhibitors is disclained.

in which

corrosion

According

INTRODDCTTON

Trcm studies on the corrosion of iron and sreel,،

٦ ا٤

 و

١

t٥ this theory, all anions when presEnt in large

dilution are corrosive but act as inhlbitorsزf relatively
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concentratEd solutiCns.

2 -

WhEn n ة anicn behaues as

corrosion promoter, The potential of the corrodiNg

metal decreeses 1ineArly with the logarithm of the

anion cancentiation. At a certain salt concentration

dEج ending on thc natu±e of the anion, the potential

changes ta more positive values

process-

inhibiting corrosion

Tn order to t€st Brasher's theory, extensive

studies on the ca±rosion behaviour of 1ead, Awad,ا، ، ص 

S٠8. ana Elhady, 2٠A. {1969), tin, Awad, S٠8. and

KassEb A., ,( ؟169} in, Aad, S.A. and Kamel, Kh.8.

{1970), and aluminium, Awa5, 5.A., Kamel, Kh.M. and

Kassab, A., (1974) in phasphate solutions have bee>

carried out Also Leo Corallaro and Antonio Indeli٣ ،٠» ر

{1950) &emcnstratsd that chroaate in neutral solutions

,s anodic and cathodsc ±nhibitor witH scft steelة ctsشا ما ن ض ج، ، 

but in acid medium a دة cathodic stimulAtor. Tn
 د ر

this 5aper, the effect of adding Cl , Br and nitrate

ions to dichromAte solutions cn the corrosion behavlour

of lead has Leen studied.

EXPLRIHENTML

'The electrodes used for measuring the anion

potentials were prepared from AnAlar lead rods 5r

in diameter {ohnson and Mattey}.
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the Eleetrode was abraded with 00 grade emery paper,

degreased with acetone, washed thourghly with water

and then rinsed in tHe test solution. Each experient

was carried out with a newly polished electrode and

.ith a fresh portioa of the solutionب 

Determination of the corrosion rate was carried

,
:٠ ز

 لا-

٥ut using the weight loss

were performed on pieces of

techniquE. Experiments

lead measuring 5xl0 cm

3 ز and 4mm thick, cut from analar lead 5heet. The test

#
 بجر
•• and then weighed. All corrosion tests were carried

piecea were rlrst degreased with acetone, washed

wirh conductivity wate> dried in alcohol ana ether

out in aerated, unstirred solutions- Results wero

duplicated and the mean alues ere ب computed. A11

solutions were prepared fYon A.R. materials.

 ل
 ر

#
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±

0.01M, 0 .1N and 0٠5M K ,, وCr0 و and the results

The curves exhLbited two

RESDT:S AND DISCDSSION

Anodic polarisation experiments were carried

out first in pure patassium dichromate solutions,

are shown in rig.(l).

٩
٣
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،

anodic reaction. THe potential then jumps to about

-168-

dissolution potentials for lead, the first diasolution

potential lies at about-0.02v, ana this is assigned

to the particlpation، of the bichromate ion in the
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+l.2V, at which the bichromatc 4ons ae 1nwelved

1n the reaction.

Thc cathedic polarisation curves meAsured also

in 0.0l, 0.l and 0-5M KCr39,، ana the results are

shcwn in Pig.(2). mTHe curves almast coincide with

each other, and e.hib1t two reduction potn±tlals.

The first reduction potential 1s -0.05٧, which

corresponas to the reductfon ٥٤ HCrD,، ions. The

potential then Jumps to about -0.7٧, at which

d1chromate ions are reduced.

1- Effect o٤ Dichromate on the corrosion oR lead
in Eitrete solutions:لا 

The corrosiUn rates and otentials ج of 2ead in

0.05 and 0.1M KN0و were me=sured as a function of
: -3Fو Cr,07 concentration with the range 5xl٥ to 5xl0 ,

ndة the . resultE are given in Pigs. {3 and 4).

The curves show that at constant NO coneentration,

the corroslon potential remains almost constant up

to 0.002 M Fو C± ، و0 و above which it show an increase

with concentration. It is also clear that at constant

dichromata concentrat±on the potential decreases
as the nltrate concentrAtion 1ncreases. his indicates

that the aggressive anion (N0) counteracts the effect
٠of the inhibltlng anion (Cr9و ,).

-16 -و
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The corrosion rate was then measured in the

d1fferent solutions, ana the results are shown 4n

Fi٦(3)و. t is cleAr that s رجرج4" almost independent• . 'O' .

o٤ the dichromate concentration. rrom this behaviour,

together th ؟4 the 1ncrease of corrosion otentiAl ع

with d1chromate concentratian, it is concluded that

the dichromate ior 4nhibits the anodie reaction and

promotes the cathodic reaction.

To support the aboe conclusion, 1ead w asت

anodically polarised in 0.lM KN0و ، in p±esencc o٤

different concentrations of dichroaate, and the

curves are shown in Fiو . (5). The curVes shOw that

w±th increasing the dichromate concentrat4on the

dissolution becomes less active, and the current

decreaseA. This behav±our denotes the inhibition

o٤ the anodic reaction witb Crو G; ions.

The cathodic polarisation curves for 0.1M RN0,

containing d1fferent amounts of F Cr رو are و0 و shown

٤n Fig. (6).. 2t is cleAr that the reduction potentia1

is shifted to less negative values aE th diehromate

 'م
concentration is increased. Moreover, the tendency

towards the onset of a limiting current dimlnishes
 ي

 و

 ر

،

as االا» ن» the Cr0و concentration is increased.
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phenoaenon indicates that the cathodic reaction is

accelerated with dichromate ions.

nذ Lea4£٥ffect9fF2Cr297 9R the corrosiEr2- ع

clloride solutions:
 ك

Ror investigating the effect of additions of

,O7 on the corrosion o£ lead in chloride solutionsج Crجة 

we meaured the carrosion rates, Vorr، in purc 0.05

and 0.lM KCl solutions. Then the corrosion rates

in these solutions were followed as a function of

i2Cr207 concertration within the range 0.00l to 0.5R.

TH resalts re ج shown in Fig. (7), in which the values

of Vee>ر for ±he dichrcmate free chloride solution3

are represcnted by dctted horizontal lines. It is

ewident that tho carrosion rate reRain5 ccnstart

٧p t٥ 531٥-2. Above ths concentration Veor٤ mailedly

1rcreases with h increas= of d1cHrcmaate

concenr±ation. The corrosion potntiAls c٤ Iead tere

a2sc found to increase with the increase dichromate

concentration in 0.05 and 0.1M KCl solutionد Fig.

(8). Frcm the kinetic view point as well as from

mwahs polarisation curves, the results of corrosicn

potentials and rates reveal that dlchromate ion

accelerates corrosfon through promotlng the cathodic

reaction.
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Polarisation

- م=

measurements ereب alsD carried

١
/

-1

 ر

out to get information about the action o the

dichromate iors. From the anod1c polarisation curves

Rig. (9), 4t is obvious that the dissolution potential

is shifted to less negative vAlues as the dichromate

±cn in increaEed. Anather feautre o٤ these results

is that the anode is subjected to more over potential
{
 ا

١
 و-

 إ
 أي

with increase of dlchromate concentration. Th1s

phenomenon indicates that Cro,- 1ons exerts an

1nhib1tive action on the dissolut1on of the metal.

mThe effect of dichromate on the cathodic

 ه-

reaction is investigated by measuring the cathodic

polarisation curves 1n 0.l KC1 solutions containing

fferent dichromate eoncehtrations. As evident fromك± 

Pig. (10), the curves shift to less negative potential

and the 1imitlng current 1ncreases ±th the increase

of bichromate contentration. mThese features reveal

، ٤

 أ

 ر

that the cathodic reaction is highly accelerated

on increaslng 12Cr20 concentration.
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" الرحيم الرحمن الله "بم

 العربى الملخص

 على تحتوي محاليل قى الرصاص لر تأكل موك

 مختلقة أئيونات

 محاليل في الرصاص لفلز التأكل ملوك دراسة تم البحث حذا فى

 الكلوريد أيون مع للتأكل معكل كأنبون البيكرومات أيون على تحتوى متعادلة

 النتائج أونحت ولقد التأكل. على ماعدة كأيونات النترات أو البروميد أو

 فمعد التأكل على العاك الأثيرن ببساطة لايارض للتآكل المعطل الأثير أن

 الالبدات محاليل الى البيكرومات من قليلة كميات باانة زاد التأكل

c1,تر Eأملى تركيزات مد أد- جزى ر-٢ تركبز (حقى 

 يود البيكرومات لأفيون المعوق اللوك فان ذلك من حالة فى تشابها وتد

• والبروميد الكلوريد لمحاليل النترات محاليل

-173-
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٥- 0.5٨ K٦ Cr07
e- ٥.1٨ K2 CR97
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ead in; 1. ٨٨o85c polarisation curves for !
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K36207٠
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 ا

٥
-3 -2 -1

L ٥ و C(٢2 Cr,0٦)

0

٥-٤ree 62 C0٦
K2 Cr07+و KN0٨0ى٠١- 

٥ 0.05 A KN0-k٦ Cr,07

Fig. 3. Effect of KNo3 concentration on the rate of
cprrosion of iead in different concentration
٥٤ K260٦.
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Fig, 4. T٤٤>٦ c٤ KNo3 concentraticr of the p0:entia1
of 1ear 1n different concentration of Kr%07.
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٥- 0.3 ٢٨2 C,07
.0.00 H ٥- 0٣٨٠١2Cr,07

4- ٥.01 ٨ 82Cr,07
٥- 0.001 ٨ K3CrO٦

-0.04

€

0.08  ج٩
 يم/ ح
0.2- لنا

.0.16

-020

-5  با

L٥g c.d٠
-3

Fi4. 5. Anodic polarisation curves for lead in
different concentration of K2GD contairing
0.1٤ KNo3.
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a- ٢١٥٠١2 C٢,9٦
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0.٥٥M K2 C07ه- 
١-0.5

-0.4
 ن
 ح
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0 ق. ص

-0.2

0.1
 ب

5 ما3-
Log c.d٠

P;٢ 6. Cathoaic polarisatian curves for 1ead in
ai٤٤erent concentration of KGp0; containingو٠ 
0.1M1 K703٠
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12 ٥٢-٥٠1 ٨ KC١+٧٦ C07٢ و
K2 C٤07+0.05M WCن ن ه١ 

10 ي H-

١ //
8

٤q ج
 له
 ح

 به

٨٥,٦ KCl
 ب

0p5 M WCl
2، ن ة

0-1-2
L٥g e

30
1

entraTion on tHe ccrrosion
.٥5n Rc1خ?ي4 .ة R29207٥٤٤٤٤ee٤٤ .و٦'.٤ rate o٤ 1ead in •
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Fiو . a. €Efac± o٤ 32C%02 corcsntrati.or on ±He
potential oE !aad ٤n 0٠1٤١ and 0.053 KCI.
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o- 0.3 ٨ K2 C٦67
٥- 0.٦ ٨ 82 Cr072

0.4,{-
٥- 0.0٤ M K561,0٦
- 0.001M 8٦ Cr07

0.2 ا

= ٥٥
٤
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-0.2

-0.4

-23
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Fig. 9٠ Anodic polari.sation crves for- lead in
different solutions of K24707 ccntainlng
٥.IH Kc1.
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" الرحيم الرحمن الك "بم

 العربى الملخص

 على تحتوى محاليل فى الرصاص نلز تأكل بلوك

 مختلقة انيرمات

 محاليل فى الرصاص لفلز التاكل سلوك دراة تم البحث هذا فى

 الكلوريد أيون مع للتأكل مطل كأيون الييكروبات أيون حلى تحتوى ستعادلة

 النتائج أوضحت ولقد. التأكل على ماجدة كأيونات النترات أو البروميد أو

 نعدل التأكل على الصاعد الأيون ببساطة لايعارض للتاكل العطل الأثيون أن

 الهاليدات محاليل الى ألبيكرومات من قليلة كميات باضافة زاد التأكل

 ر
 يود البيكرومات لأثيون المعرق اللوك فان ذلك من مالة فى تشابا وقد

 والبروميد الكلوريد لمحاليل النشرات محاليل
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