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It has been establi shed in recent yeas that above
criticd concentrations corrosion inhibitors can
reduce the skin friction caused by turbulent
flowing liquids [1]. This,drag’ reducing effect
includes the interadion d shea-induced
moleaular aggregate structures in near-wall
turbulences with adsorbates on the solid surface
A pradicaly important consequence is that
under these ondtions the initiation o flow
indwed localized corrosion d metallic
materials can be inhibited very effedively. The
impinging jet method is recommended to
guantify the effect of inhibitors on criticd wall
shea stresses by corrosion experiments and on
drag reduction by eledrochemicdly controlled
masstransport measurements [2].

The paper reports on new results on dag
reducing properties of corrosion inhibitors
obtained by eledro-chemicd measurements at
microeledrode arrays incorporated flush into a
jet impinged surface The microeledrode arays
were produced i) conventionally by embedding
gold wires with a diameter of 50 um in epoxy
resin andii) with silicon danar techndogy on Si
chips vyielding gld microeledrodes with
different sizes down t0100 pm? (10x10 um).
The barrier properties of the passvation layers
on the diip had been previously optimized to
withstand eledrol yte solutions at flow velocities
up to 20 m/s [2,3]. With microeledrodes
pasitioned in dfferent distances (2 to 5 mm)
from the center of the jet, the wall shea stress
distribution on the impinged surface could be
measured with high lateral resolution. In the
arrangement used the highest wall shea stresses
were foundin a distance of 3-4 mm from the
center of the jet. Data obtained a a radid
distance of 3 mm were used for measuring drag
reducing effeds of quaternary ammonium
counpoundg.

It was proved for the first time that instead of
the hexacyandferrate(ll/Ill) redox system
commonly used for electrochemicd wall shear
stress measurements under mass transfer

control, aso the hydrogen evolution readion
from carboric add in cabon doxide mntaining
systems can by used under condtions of
diffusion control. This finding has the great
advantage that drag reduction and corrosion
inhibition effeds can now be measured in the
same system, if necessxy a the same
experiment. It was shown that the drag reducing
efficiency of corrosion inhibitors correlates well
with the crrosion inhibition adivity under
comparable wall shear stress condtions. The
criticd inhibitor concentration to exhibit
significant drag reduction corresponds well with
the aiticd micdle mncentration.

Evaluation d the diffusion current density
fluctuations in the highly instationary flow
system of an impinging jet showed a significant
reduction d the frequency range and a high
amplitude damping  of the arrent density
fluctuations. Thus, eledrochemicd flow noise
measurements beame an efficient tod in
screening of drag reducing properties  of
appropriate alditives.
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