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SUMMARY

The carrosicn behaviour of carbon steel in aerated 1M H,%0, and the
mrf.:.m;anca of phenylthicurea (EHRTHY for irhibition of such corrosion
process have been investigated under controlled conditions of heat and
mass transfer. To achisve such control, a rig with eleotrochemical
facilities for continuous electrolyte flew through a  Perspes
ractangular channe]l flow duct was designed and constructed to  provide
quantified hydrodynamic conditions clozely identical with that of the |
actual service ervironment .

rotentiostatic polarization measurements  were carried ot

{uothermally with blank acid eolutions at 303, 313, and 323 K under
turbulent flow conditions at flow rates of 0,300, 0.300, p.700, and
0.900 m®/hr. Thereafter, similar experiments  were performed in  the
presence of PHIU at concertrations of 50, 100, 150, and 200 pEt.
Another sets of corresponding experiments wore carried out under
identical conditions but using & linear polarization technicque to
quantify the polarizalion resistances and the corrosion rates.

The nhove experiments wWero totally repeated under heat econditlons
with heat being transferred from the surface of iron specimen to the
acid solution at a rate of 68.5 KW/m=.

In both inhibited and uninhibited COrrosicn processes, the cathedic
current density is apparently mass transfer conlrolled, whereas the
anodic yeaction is activation controlled. The mechanizm of 1rom
disselution seems to be developed in the presence of FHIU.

The inhibition performance of PHTU is of a mixed bype with anodic
prevailing. The inhibitien efficiencies of the cathodic, anodic and

overall corrosion processes are increased with  increasing  PHTO

concentration under all operating corditions as a result of
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increasing the degree of surface coverage. However, such

Pmpcr:tic:nal Iy

inhibitor Scemns to be adsorbed 1in molecular rather than protonated
species. The addition of PHTU is proportionally acconpanied with the
ennoblement of Lhe eorrasion potential,

The corrosion potenbials, in Lhe absence and presence of DPHTU, are
apparently ennohled wilth increasing flow rate, whereas such potentials
are shifted in the ctive direction with increasing bulk andfor
interfacial temperalur s, Linear varl ation is generally observed under
Lsothermal conditions setwesn the corrosion potential and the logarithm
of Reynolds nurber with slope equal to one half of the anodic Tafel
slope estimated at that Lemperature. Similarly, the eorrosion rates
under isothermal conditions are increascd linearly with increasing Re
indicating that both inhibited and uminhibited corrosion processes  are
urder diffiision control. However, sush linear variations are wot
existed in the presence of heat transfer since the variation 1n flow
rate is inevitably conjucated with comparable change in the interfacial
temperature.,

The cwverall inhibition efficiency of PHIU  under isothermal
corditions is evidently decreased with increasing [low rate at all
operating temperatures and with all PHIU concentrations. However, such
efficiency is considerably enhanced under heat transfer conditions. It
is significantly increased with increasing bulk and/or interfacial
temperatures as a rewult of adsorplion ephancement of FHTU with
Intreasing temperature.,

IL is elearly evidenced that both inhibited and uninhibited
COrrosion processes under heat transfer conditions  are mainly
controlled by the metal/electrolyte interfacial temperature. Morsover,
the presercse of heat transfer has no significant effeet on  Lhe

*hanisms of such PrOCESSES .
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