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ABSTRACT

The effect of sodium mlybdate a1و nhibitorء on

the corrosian behavlour of ca in 1.0M HCl aolution Has

The welght-been studied at different temperatures.

1oss technigue showed that .the sodium molybdate affect

the corrasion rate £ the metal.

The protection e£ficiency increases with decreasing

temperature and it rises in the p±esence o٤ sodium

molybdate, the protection efficiency was 95% at 1.0¥

-2٠٠٠o٤ Moog inhibitor concentratLon.

Potential measurements of Cd electrode showed that

it was shifted to the noble direction w1th incReasing

moLybdate concentration-

INIRODUCTION

In previous studies canneUted with the Corrosion

af metals, the corrosion of iron and steel has drawn

the attention oE many workers due ta their iuportance

in every day life.
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Studies were done on iron ±n acld medlun containing

some 4norganic salts as inhibitars Helmutley, stenger

and Werner (L552). tow varioua types of organic compounds

were used as inhibltars for the corrosion of metaLs

such as Ee, Al, Cu and ti٠ Trabanell1 and Carوsslt±

{1970), Desai, Thakar, Chhaya an Ganahi {L979), Annand ٠

Hurd and backerNatI965), Pol1ng (1970) Fox م and Bradely

{1960). and Abo El-Rhair (198 .( ذ These studies showed

tbat paasivity was not Limited to monolayers or to very

thin t1lms.

In this work we study the effect of sodiun moLybdate

MeMo0 as و an inhibitor for the acid. corrosion of Cd.

The effects of the MaNo0و on the corrosion rate, and

patentlal o٤ Cd in LMHCl were Lnrestigated.

The results vere analyse to determine the hihibitive

pover af Na2to0 aid و also the echanism of its inhibitive

acEion was elucidated.

EXPERIMENTAL

THe patenEial o٤ Cd electrode was measured as a

function of t1na within the period of thre= hours 1n

1 M HCl containing sodium Molybdate of concentrat.ion
varying ا« froa LM te 1٥''3M.
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The electrode vas prepared from analar.Cd (B.D.H).

Before use the electrode was abraded successlvely to

٤٥٥inish, degreased with acetone and then washed

thoroughly with water. Each experiment was cArrled

out with a newly polished electrode and with fresh portion

of aolutLon. A saturated caloTel electrode was used

a reference electrodeكد٠ The potential was measured

with the atd of a Caabrldge potentiometer.

Determinatlon o٤ the corrosion rate was also carried

out .us1ng the weight-loss technique. Experiments. were

performed on Cd pieces Measuring 25 cm. The test pieces

were first degreased with mAthanol and then etched ia

concentrated HN0و for ! minute. They were then washed

with conductivity water, dried in alcohol and ether

and then weighed. Corrosion tests were carried out

in a l60 ml beaker in which the speciNen uas suspenaed

for 30 minutes in the test soLutian. The spec1men was

then remcved. rinsed with canductivlty water and finallY

dried and weighed. All corroa4on tests were carr1ed

out in aerated urst±rred solutions. Results were

dupl1cated and the nean was computed.
٣

RzSULTS aND DISCDSSION

£i1و، shows ٤he variation of the protection»ن 

efficiency، p ٥٤ Cd metal as a unction ؟ of the
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concentration of sodlum molybdate in lM HCl solution

} at different temperatures. The protectlon efflciency

P of the inhibitor was calculated by the following

equation {l).

2٠٠٠٠٠٠٠٠٠٠٠٠٠٠(١,/",(w-100٢1م د 

Where W. and are ر؟ the corrosion rates in absence and1
±n presence of a certain concentration of inhibitor.

As shown the percentage inhibitlon increases with

increasing the woo,< eoncentration in the medium,

approaching tomplete protection (958) at lM,

Fig. 1 also shous the effect of the concentration

٥٤ sodlum molybdate at warious temperatures on the

protection efficiency of Cd. Clearly, the percentage
-2 ء

inhlbition 1ncReases with increaslng Moo, concentratLon.«

In general, the protection efficiency inereases with

decreasing teaperature.

Fi2و٠. shws the variation o٤ the corrasion

rate o٤ Cd 1n l.0N HCl as a function of the concentra­

tion o٤ Moo-4ج٤ different temperatures، ٤t was observed• 4 ،
that, at a constant temperaturs, the corrosion rate

decreases.2 و٠ as the concentration ofMo0م increases.

ft is ell known that i٤ the inhibitor functions

via an adsorption mechanism, i.e., the degree of coverage
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equa1s the protect.1on efficiency, the Langmiur isotherm

relationship:

Log P/(1-P) = log [I] + constant..٠٠0٠٠٠٠٠٠٠(2)

wHere ١٤l is the inhibitor concentrat1on. This relation

gives a stra41ght 14ne ith ب a slope of unity. Fig. 3

shows such plots, where equation (2) is not confirmed.

onsequently, it can be concluded that the protectior

imparted by -2MoO, a9ress with the film theory of

protective actiwity proposed by Balezin et al., PuLوز va,

Balezin an5 @annik (1960) in uhich inhibition is due

t٥ the formation of a protective f1Lm an the metal

surface. The diffsion o٤ metal ions through this film

becomes the rate-determining Step.

٦t i= poineea [uRiLova. Ba1ezin ana Drannik (1960)

out that the logarithm of the corrosion rate is a linear

Function of 1/T (Arrhenius equation), where T is the

temperature in Yelvin:

log corrosion rate = -E,/(RT) + 8٠٠٠٠٠٠٠٠(3)

where E is the apparent activation energy, P is thea
universal gas constant .(1.987 cal/mole. degree) and

B is a constant. In Fig. 4 the 10garithms of the

corrosion rates of Cd are plotted as a function ٥٤ (1/T)
. ٠ -2 ، ٠٠in absence and in presence oF MoO, inhibitor,
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respectively. FrOm Fig. 4 the calculated value of the

apparent actlvation energy i10.13، و Kcal/mole, a value

that agrees with that reported previously as Abo El-

Kair (1987). This value 1s also o٤ the order o٤ the

activation energies neauntered for the hydrogen evolution

2eaction as Electrochemical Data (l952). This is in

accordance with the fact that the hydrogen evolution

reaction in the absence o٤ an 1nhibitor is the rate-

determining step for the overall corrosion reaction.
,Therefore ب2 the presence o4 Fo0ر does not affect tHe

activation energy of the ccrros1on process. These results

indlcate that Moo,-4 Aoes not change the mechanlsm o٤• 4
the rate-determining stcp of the corrosion process,

althة ugh it significantly reduces its rate-

±n

THe 1M HC1

solutions of

potentials o٤ Cd electrode immersed
e ، -2free 1M HCl and? containing Moo, of

different coneentrat±ons (0 ..00l, 6.0l, 0.1 and 1.0N)

ithin a period ofب measured as a fnction of timaeس&€ 

140 m .n لآ (P45و. ).

The potential shows dr±fts within the first hour

from imersioa. The change of potential with this peri6d

does not appear to follow common م curse. The potential

values remaln almost constant within the next hour.
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The steady state patential obtained after 140 min.

a٤٠ imersion is plotted as a function of the logarithm

o٤ the molar concentrations and the curve is shown ±n

Fig.5. As evident from the curve the potential increases

with the

shifted

Moo,< concentration

to noble d4rectIon

4.e.

with

the potential is
· -2increasing MoO  ر

coacentration٠

From all the previous data, it is indicated that

the sadiUm molybdate acts as an inhibltor.
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( الهيدروكلوريك حمض) الحامضى الوسط فى الكادميوم تطب تأكل
 المولبيدات أيونات وجود فى

 لتاكل كمثبط الصوديوم رلبيدات تأثير قياس تم البحث هذا فى

 درجات عند الهيدروكلوريك حض محلول من جزى، ا تركيز فى .الكادميوم قلز

• مختلفة حرارة

 لتأكل جيد مثبط الصوديوم مولبيدات أن القياسات هذه أثبتت وقد

• الكادميوم

 بزيادة وتزداد الحرارة درجة بزيادة تقل الحماية نبة أن وجد وقد

 جزى، ا تركيز عند٦٩٥ للحماية نسبة أعلي وكانت الصؤذيوم مولبيدات تركيز
٥ - م٢٩ حرارة درجة عند الصوديوم مولبيدات من

 تركيز بزيادة يزداد أنه وجد الكادميوم فلز بد قياس وتند

 المولبيدات
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