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ABSTRACT

,

'Rhe corrosion rete ot aluهimium, in0.15 N NeOF

solution, in preAence of some polyamino polycarboxyl1e

acids (chelating agents) waa studi.ed by weight loss tech­

niaueB. The corroaion rate of aluصinium was found to bo

initiated 1n presence of such.cHelating agenis. The disso­

lution of aluminium increesed ao tbe donor atoms increased•

•proposed mecbanisR was given to explein this phenomenonم 
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IITHODUCION

THe inhibition of the corroeion of Eome uetels sucb aB

aluminium and ainc, in aqueouA aolutions of alkali8, whose
· ٠٠ ·2Hydroxides Are amphoteric have been thoroughly inrestigatea",

The behaviour oP the inhibitors in this case is stmictly؟ 

related to the solubility of the Brface oxides or bydroxideE

at various pHs. The action o1 the inhibitors iA explained by

aEsuming tnat they Have an effect in repairing the pores 1n

oxide and hyd-oعide films. The 5nhibitora can no longer

exercise any e±feciive actionin a cleerly alkaline medium

in mhich tle oxides ad hydroxidea of aluminium and aino are

soluble.

The efficiency of inhibitora depends on their uoleculAr

strcturee3 thei.r و molecular area ana their molecular

weigH tg3 ,mHerefore ؟؟ it i of و great interest to study the

effect of sore polyamino polycarboxylic acids haring differert

functional groups as Rell as various molecular weights on

i heن corrosion 04 eluminium 1n allaline medium. The polyanino

polycerb9»ylic aciAs.ue4in the presentainvestiGation are:
 ه٠. غه "ي:ى

-oonia triecetie acid (T), ethylene glycol - bis -(Bتmه 

annino etbyl ether) - I, - لا tetIa acetic ec1d (KGTA)  و

ethylene diamine tetTaacetic acid (LDTA) and diethylene

triaine pentaacetic acid (DTPA),
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LXPERIiENTAL

Holyamino polyrboxylic aids (TTN, EGTA, TD"TA and

D2TPA) mere of the Highest purity availAble. Their structures

and diasociation coatant values" are given in Table 1٠ The

concentration of th chelating agent sbud1ed varied between

-Eheets of spectrosص iniuص wole. Alu>o- ana .54>N0.3 تدك٥

copic purity (Johnsa and Matthey, London) mere used 1n tbese

investigations. The aetallic sheeta bad an apparent surfAce
2 ٠٠area of 100 cm' eAcلا . Detemination of tHe corrosion ±rate ras

perforaed by weieht loss techniques. Eeasurements were made

1n 0.15 N Aodium hydroxide free carbonaies at 32+ 0.5° using

bidistilled water., 2He results were obte1ned in dupllcate

and no signiflcant iscrepancies were observed.

RESLTS AND DISCUSSION

HigB. 1,2,3 and 4 sbom the corrosion ±ate of aluminiهu 
 -تج جب عي-

at"34Reren± Eف hEeutrEtione of TTN, ECTA, EDTA and DTPA in

0.l5 N sod1هu hydroride solut1onو reApectively. It was

obaerved tHat corrosion 0f aluminium increaaes in preBence

of polyamin0 polycArboxyl1c acids. Also as the concentrabion

of the chelating aRent inereases the.corrosion Mate increAses.

Theae results indicate that the studied chelaiing agents

act as accelarators for the c0±rosion of aluminium in alkaline

mediur.
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Polyamino polycarboxylic acids fo±a ouplexes wi.th

metal ions Euch as aluminium, ron, cobalt, nickel and

cuppo5.3»9مر THe formation of such conplexes depends on the

acidity as well as the alkalinity of the mediuL. The normal

complex 1s Etable in the pH range 4=l0. At pHI)l hydroRo

complex iE fomed, while at pH(3.5 protonated complex is

formed hich decomposes at pn<l,5 to free metal ad chelating

agent. Since the experirental vork was done at pl0, it

may be expected that bydroxo aluminium compler is forued at

auch mediuD٠

henefore, one cen suggest the effect of tbe atudied."لا 

polamino polycarboxylic acids on the allaline corosion of

aluainium, 'The hyd±oxyl ions meaet with eluminium forming

sodium aluminate. Sذmultaneously, polyamino polycarboxylic

acids react with the aluminium surface fomصing bydroxo

couplE>. 'IhiB leads to an increase in the corroslon rate

of eluainium.

A5تإلأي,ههت ؟, s 4xperirently bserved that, the corrosion
rate of aluminium in alkaline medium increeses iص the ordr:

DTPA EDTA ز ICmA يم TI ر ؟

This can Me explained by the increasing numbar of the donor

atoms 0f the chelsting egents which increaEe the probability

of foming the soluble bydroxo conpound.

It can be concluded that T5, ZCTA, EDTA and DTPA act as

accelarators for tbe alkeline corrosion of aluminium.
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Table. l : Dissociation Censtants of some؟ 

Polyamino polycarboxylic acid

Mams and forula
 و#P إ/{• و#زA ]ظ

,
Aaonia triecebic acid (Ty).

CR,CA
٤4oRي uooR

coH2
 ص

Etذ ylene €lyc0l -bis-(B-amino etby.l ether)-

5,٥ teta acetie ae1a (EcM).  ا ا

#000-CHي < CH,-COOH
 ر٨-(CH )ج٥--0 (-جCH٨ -ج)

Ao00-H, CH,-0OA
،00 2.68 8.85 9.43

5 ا± tbylene diaدine tetraacetic acid
(EDTA) /1٠99 /2.67 '\ 6.16 10.26
HO00-, : =- - ر 6H2-COOH

 .مه فه غذ

_F-0H,-CH,- ١
H000-CR, CH,-CoOH2-

Dietbylene. رر triamine pentaacetie ٢
4٠33l 8٠60 / aeia ا10.58 (DPA). 1٠60\2.55

H000-H H. 00OH
-,2H0٥0-R-٥(-٥٣٨١ (--ج٥٤٨)٨ -٨-
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mTGURES C4PIONS

Tffect o4 the concentraLlon of ammonia triacetic

acid on the corrosion of aluminium in 0.l5 I

NaOH at 329,

-g. 2 : fffect of the concentratioA of ethylene Glyeolذ 

bis -(B amino ethyl ether) ,l ء - لا tetra acetic

acid on the corrosion rate of aluminluص in 0l5 N

MaOH at 32°.

Fig. 3 : Itfect of the coneentration of ethylene diamine

tetraacetic acid on the corrosion zate of aluminium

in 0.15 N IeOH at 32°.

F1g٠4 : Effect of the concentration of diethylene triamine

pentaacetic acid on tbe corrosion of aluminium in

0.15 N NaOR at 32°.
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