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A literature survey of the different theoriea of
corrosion and passivity of copper in different
medis (acidic, alkaline and neutral) is glven
with particular emphasis on the effact of aggress—

jve ions as well as the use of organic inhibitors.

The potential of the copper electrode was followed
in oxygenated solutions of the sodium salts of
carbonate, bicerbonate, monohydrogzen phosphate,
chromate, borate, tungastate,‘chloride, bromide and

sulphate, respectively, of varying concentrations.

The steady-state potential, Egq4 » varies with
concentration of the aniona (mentioned in 2) accord-

ing to B, =

st ay = by Log C (9)

when the aggressive lons ¢c1™ end Br~ were added to
the carbonate, chromate and borate solutions, in

which copper electrode was previously equélibrated,

v
sigmoidal S-shaped curves were obtained. Thegpoints

of inflexion of these curves occur at larger addition

" of the aggreasive ions, the higher ot/tha concentrat-

ion of the jnhibitive anions in solution. The two
parameters are related as:

log Cipp, ™ K3 + nq log bagg. (13)
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For the exponent “n3“ i1t was found that:
3- Its wvalue depends primarily on the type of the
inhibitor end is higher in borate solutions

than in carbonate and chromute.

{i- Its value for 01~ is greater than that for Br

in the borate golutions.

The dissolution of copper in I-IIIO3 wes determined by
measuring the temperature rige using iylius thermo-—
metric technique. The rate of dissolution was found
to increase on jncreasing the acid concentration
according to an sutocatalytic mechanism involviny

the formation of Hﬂoa.

Addition of monome thyl-, dimethyl=-, trimethyl-, mONo—
ethyl-, diethyl-, triethyl—-amines and hydrazine
decreases the dissolution rate of Cu in 6 N IIIIO3 by
adsorption on the metal surface and/or by altering

the autocatalytic dissolutioh reuctions. On the
other hand, Gl NOS and SOZ' ions alter the rate

of dissolution through the jnterference with cathodlc
areas. These lons are assumed to competle with soms
cathodic depolarizing components for adsorption sites

on the metal surface.
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7. Cyclio voltemmogram curves were constructed in
Ha2003 solutions as & function of the £inal anodic
potontial. electrolyte concentration and scenning

rate.

8. The effect of addition of increesing concentrations
of C1°7 1on§’ggﬂthe cyclic voltammeiry of Cu was
ptudied in H32003 solutions of different concentr-
ations. It was found that the integrated charges
undexr the eyclic voltommograins increnses markedly
with increasing the ¢1~ ion cgncentrations, due to
the propagation of pitting corrosion., The differ-
ence of the ocharges amounts \ Qg» in the presence
and absence of C1~ ions ia’;;;;;ﬂas a measure of the
extent of pitting corrosion to take place. A4

- _—_’——B-’
yaries with the C1 ilon concentration according tos

g, = ®3 % P38 far” o (38)
9, From the potentiodynamic polarization measurements,
14 was found that, the critical potential for pitting

to take place yvaries with the ¢1~ jon concentration

according to & sigmoidal Seghaped curves.

10, Addition of inorgenic fnhibitive enions, €.&es CrOZ’.
wo‘:'. HPOT and 340.‘7“ ghift the criticel pitting
potential into the noble direction indicating

inoreased resistance to pitting corrosion.



11, Sufficient concentrations of the inhibitive sanions
oause complete pitting inhibition. The concentr-
ation of the inhibitive inorgenic anions that can
withstand the corroding action of a certain
concentration of C1~ ion can be deduced from

equations

Log Ciny. = Kg * n,log (c0-c)agg. (41)

where K4 and n4 are constants.
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