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In the present work, we increased the corrosion resistance of the boron- aluminum composite by clad-
ding with an aluminum or titanium foil and then coating the edges with reinforcing lacquer., The use of titanium
foil increased the service life of the composite in seawater by several ordersof magnitude and simultaneously

simplified the pressing technology.
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VARIATION IN THE PROPORTION OF OXYGEN DEPOLARIZATION.

AS A RESULT OF THE USE OF ACID-CORROSION INHIBITORS

L. I. Antropov, UDC 620.193.01

The addition of inhibitors is very often accompanied by an increase in the proborﬁdn of oxygen depolari-
zation in the overall cathode reaction causing corrosion (hydrogen evolution and-oxygen reduction) [L-3] from

AQ to AO":
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This is usually ascribed to the fact that orgaanic inhibitors have a greater effect on the kinetically con-
trolled evolution of hydrogen than on the diffusion-limited electrochemical reduction of dissolved oxygen [4,5].
This explanation can be regarded as self-evident when the only process influenced by the inhibitor is the
cathodic evolution of hydrogen, On plotting the corresponding polarization curves, it is easy to see that the
addition of inhibitors in this case decreases the rate of corrosion, shifts the corrosion potential in the neg_-
ative direction, and increases the proportion of oxygen depolarization, As can be seen from Fig, 1, however,
an increase in the proportion of oxygen depolarization should also be observed when the inhibitor acts only
on the anodic dissolution of the metal. The corrosion rate decreases in this case too (from lcor to igort)y but
the corrosfon potential is shifted in the positive direction, Clearly, if the inhibitor suppresses both cathodic
hydrogen evolutfon and anodic metal dissolution, i.e., acts on both reactions, the proportion of oxygen depolari-
zatlon must increase in this case too. Depending on the relative influence of the inhibitor on the partial elec-
trode reactions, the corrosion potential may either be shifted in one direction or the other or remain unchanged.

1 v
Fig. 1. The change in the corrosfon process on
adding an inhibitor which retards only anodic,
bn g .  metal dissolution, Polarization curves: 1) metal
: \\ : e dissolution; 1') metal dissolution in the presence
”i I 2 \ . of inhibitor; 2) hydrogen evolution; 3) oxygen re-
AN R} 2ior Zicor  ®07% " duction; 4) sum of the two cathodic processes,
> "~<C * " The other symbols are defined in the text, - - -
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In other words, all inhibitors whose action does not amount exclusively to mechanical shielding of the surface
must increase the proportion of oxygen depolarization.™ Even inhibitors which act only by a blocking mech-
anism will increase the proportion of oxygen depolarization provided that the surface coverage is not too
great [6, 7). Thus, an increase in the proportion of oxygen depolarization is a natural consequence of the use
of corrosion inhibitors in aqueous (acid) media,
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PASSIVATING PROPERTIES OF SODIUM NITRITE

I. L. Rozenfel'd, I. S. Danilov, : UDC 620.197.3
and R. N. Oranskaya

In spite of the fact that sodium nitrite is widely used as a corrosion inhibitor, the pH range in which it
is capable of passivating steel has not yet been determined, It remains an open question whether the nitrite
lons themselves inhibit the fonization of the metal by being adsorbed on its surface or whether they are re-
duced at the corrosion potential and assist only indirectly in the formation of a higher-valence passivating
oxide phase on the steel.

In the present work, we have studied the inhibiting proﬁerties of nitrite ions on steel in a buffer elec-
trolyte as a function of the pH and the sodium nitrite concentration, In order to study the direct offset of the
hydrogen ion concentration without changing the anionic composition of the electrolyte, we used a phosphate—
borate buffer and varied the pH of the electrolyte by adding NaOH. S

'In vat":oordan'ce with the results of other authors [L, 2], the passivation potential of steel in pure buffer
electrolytes is shifted in the negative direction as the pH of the solution increases: from +1,1 V at pPH =2
to -0.28 V at pH = 7. The critical passivation current decreases accordingly from 3102 t0 1,210~ A/cmz_

On adding sodium nitrite (0.01 N) to the buffer electrolytes, we observe the same behavior as in the pure
buffer electrolytes, but both the potential and critical current of steel passivation decrease regularly with in-
creasing sodium nitrite concentration at constant pH (Fig. 1). The change in passivation potential of metals
under the influence of oxidants has also been noted in [3, 4.

As one of us has shown [5], nitrite fons are not reduced on steel in neutral electrolytes, which means that
the possibility of passivation due to nitrite reduction currents is ruled out, so we must assume that nitrite {fons
are indirectly involved in the passivation process, Adsorption of nitrite ions on the surface of iron decreases
the free energy of the system and thereby inhibits the transfer of metal fon—atoms from the lattice into solu-
tlon, It is most probable that adsorption takes place on the most active sites and thus greatly decreases the
rate of metal dissolution, : ‘

*An exception may be inhibitors which facilitate cathodic hydrogen evolution while at the same time inhibiting
anodic metal dissolution to a greater extent. :
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