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ABSMACT

Galvanostatie polarisation measurements were carrieu

out in order to elucidate the anodic dissolution of lead
-٦ ذ٦ و

• ١
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curves exhibited similar shapes and characteristics
in solutlons of HCl, HS0و and MN0. The pblarisation
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1ndlcating that the nature o£ the anion ha٥ a great

inflwence on the anodic reaction. It was therefore

concluded that he anion is directly involved in the

anadic dissolution which proceeds in two €teps, the first

in the formation of a charged compleX and the second
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ia the d1sAociatlon of the complex and the regeneration

of tne anlon. This i for و the acids which did not form

1nsaluble salts. AlBo, the anodie polarisation of lead

wae measured in acid-salt m4iturيe s in which the anion

eoncentration was kept constant (1 molar). The polarisation

curvea More or less coinclde with each other.

Introduction

The behaviour of lead in acid solutions depends

on the solubility f ه the corrosion produgts fomed.
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1t is to be noted that the stimulating effect of

a certain anion on the anodic dissolution reactions is

man1fested only when a certain critical potential has

been reached. At this potential, the strength of cowalent

bond betoeen the surface atoms o٤ the metal and the

adsorbed ions eguals the covalent bond trength د in the

corresponding individuAl compound. Ewidently, the ifferent

anions mst have different values of the critical

potentials. Conseguently, it caula b expected that

if at a iven و potential several components o£ the solution

are adsorbed, then not a11 the surf ace complxes can

pass 1nto solution, but only these with the

regu1red chemical bond strength. Th1s

probably explains the passivating eftect o٤ iodide and

chloriae 1ona on the spontaneous dis5olution o٤ iron

in su1phuric aeid, Wolpert, (193l), Frumkin {1960).

The knowledge of the miniMum concentration of a

certain passivator that can 1thstand the corrodingس 

action of a partieular aوو ressive anion 1s of importance

from the theoretical as well as the practical points

ot vIew, shams El Din and Abd El Halleem, (l974].

In continuAt.4on of the work carried out in
t.

this

1aboratory by Awad, Kamel and Elhady (1972), the present

study was undertaken to 1nvestigate the dissolutlon of

lead in different acid solutions and the eftct of adding

their salts.
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Experimental

The electrodes were prepared from analar lead rods

5mm. in diameter (aohnson and Matthey). Before experiment,

the electrode was abxaded with o0 grade emery paper,

degreased with acetone, washed throughly with water and

theh. rinsed with test solut4on. Each experiment was carried

·out with a newly poliahed electrode and with a fresh

portion of the solution.

The electrolytie cell used for anadic polarisation

Teasurements was constructed of an Arsenie-free glas9,

technically known as "Hysil". The ،cell was composed o£

three compartments cannected tagether by means o£ water-

sealed tApa, ungreased taps were always

(19.50), Lewina and Sibberfard (1936).
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The 4uputities which are Likely to aceur in the

aqueous solutions used Are removed by pre-eleetralysls,

Azzam, Lewina And Sarinsky (1937),

Before each run, the cell was cleaned with a mlxture

o٤ nitric and. sulphur4c. acids (A.R.), and thoroughly

washed with eonductiv1ty water.

ALl the. experimental measurements wcre cArried out

in an air themostat, the temperatute o٤ which was kept

constant within + 0.5%,
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ResulEs and Discussion

The lea3 electrode wAs anodically polarlsed

at 309c 1n solutions o£ difrerent acids HCl, HNo

and HS04 within wide range of current density. The

polarisation curves obtained are shown in Figs. l,2,3.

As a general feature, the polarisation curves exhد bit

a region of stationary potential in which the potential

remains constant and iRdependent of the current

densitY. The stat1onary otential ح remains up to

٥ certain lniting current density, which depends

on the nature and concentration of the acid, and

then rapidly increases. on= may think of passivation,

due to complete surfac coverage of th± metal with

an insoluble salt, as a reason for the limiting current

aensity. However the dependence o٤ the limitinو current

on the acid concentration ruld out this explanation.

The phenomenon of limiting currents can be

understood 1n the light of the well accepted idea

that the Metal dLssolves under the catalytic effeot

of the anion. The metal dissolves almost reversibly

at constant potential (observed experimentaly) and

goes into solution perhaps in the form of positively

charged complex e.9٠٠ {pbND +( و wnicl diseociates

1ving pbt+ and the anion is regenerated. In orderو 
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to interpret this behaviour, we must take into

consideration that dissociation af the leaD comple3

at a rate wh1ch depends on theion proceeds

characteristics of the anion. It is assumed that
 أ

the rate of dissociation of the lead complex is
{

appreciably small, with the result that at high

currents, the rate of anodic formation o٤ these ions

exceeds the rate of their dissociation. It follows

::
:1
٠1

/
1the acid anions decreases

 د١

that the concentration of1؟: 
 م1

near the electrode surface provide6 that they dif£use

slowly from the bulk of solution. Consequently, the

-٠ ا

and theactivity of adsorbed anions decreases,
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potential has to rise in order to activate the

adsorption process.

EEreetoFacidity:

·The explanation g1ven above for the onset of

a limiting current is based on the slow aiffusion

o٤ the anions to the anode. This explanation is

conirmed by carrying out series of measurements

in acid-salt mixtures 1n which the anion concentratlon

was kept' constAnt (lM), while the A ion concentration

was changed from 0.001-lM. The results are depected

in Figs٠ (4,5,6). It is obvious that the polarisation

Curves more or less coincide with each other,
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indicating that the limiting current is determined

by the anion concentration.

Going back to Pigs. 1,2 and 3, 1t is observed

that the dissolutions potential decreases with the

increased of acid concentration. This behaviour is

expected on the assumption that the metal dissolves

under the catalytic effect o٤ the anion.

From a previous study by Awad, Kamel and El

Hady (1972) on anodic polarisat4on of 1ead in chromic

acid solutions, it was shown that the dissolution
potential و م values are compared with those in h , لآا

HN0 and و BS0 solutions. Noreover, the change oF

dissolution potential in chromic acid, with acid
 ث

concentration followed an opposite trend. PassivAt4on

of lead in chromic acid was attributed to the fomAtion

of a surface oxide film.
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 العربى الملخص

 الأحماض محاليل فى الرصاص لفلز المصعدى التاكل

 الهيدروكلوريك حمض أحماض محاليل فى الرصاص لفلز المعدى التأكل دراسة تم

 الشكل فى تشابها الاستقطاب منحنيات أظهرت وقد• والنتريك والكبريتيك

 ولهذا المسعدى التفاعل على كبير تأثير لها الأتبن طبيعة أن يوفع والكوك

 فى تدرجت حيث المعدى الذوبان فى سبارة اشترك الأنيون أن اتنتج قتد

 المعقد المركب هذا تفكك والثانية عحرة ذو معقد مركب تكون هى الأولى خطوتين

 كذلك• ذائبة غير أملاح لاتكون التى للأحماض بالنبة يحم وهذا الأنيون وتجدد

 كمية تكون حيث وملحه الحمض محاليل فى 'لرصاص العدي الاستقطاب قاس

 الاستقطاب منحنيات تطابقت وك• جزى؟ وا قدره تركيز شند ثابتة الأنيون

٣٠ و
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Fig.(1): Anodic polarlsation curves for lead ±n
different concentrations o٤ IICl.
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Fig.( 2 ): Anodic polarisation of 1cad in
different concentratiors of H3S0 . ي

-161-



٤

 فم
}
 و

Univ. Coll. Ann. Rev­
w51 17 (1992).

C 1H HN5,
e 0.5 ٨ HI6و 

H و HNa0.2ه 
٥٥.1 ٨ HN5,

٢ 0٥1٩ HR  وه
o ٨٥٥٥١ HN ٥ و

 إ
1

٩

٩

-٥04

 رز٠
 تة
4

 ج

٥ 2٥

-٥ 24

5 ة.3-2- ا-
L ٥ و c.d٠

Ana&±c polarisation curves tor lead in
different concentration of HIR03.

Fi3و.) ):

3
 أ
٤
 أد

 و-162-
 ا



Dniv. Coll. Ann. Rev.
Wal 17 (1992).

0.2٥
٥ 1.٨٥ Het

3M KeI.Het٠٥A٩٥.7م 
٥ 05MHe٠١0.5٨ Kel

M Ke١0.7٥3 أ هH Hه٤ 
٢ 0.2M Hc٢0.84١ هel

 ن ا
 فنا

-0.22

-0٠26

-0٠26

-0٠2٥

0٠5٥

5 4 -3 2
L ٥ و €-d٠

fig.( :( ا Anodic polarisation curves for lead
in 6iffercnt concEntration of IICl+KCl.
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Nnodic polarisation curvos for Lead in
di££erent concentratic١ of i!NO3 + KtO3.
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