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INTRODUCTION
Significant reduction in the emission of pollutaifesg.,
NO,, SO and volatile organic compounds) from the
metallurgical and thermal power industries has been
achieved by electron beam treatment of flue gaBesA\q
essential component of this technology is a thindeiv
through which the electrons access the reactiombba
Titanium foil, 50 um thick, is currently used due to its
strength and to its good corrosion resistance. ctlneent
service life of windows is typically 2,000 hoursheveas,
plant shut-downs are programmed for 10,000 hours.

EXPERIMENTAL
Degradation of Ti in the environment within the ofzer
has been simulated in 0.1 M,$D, solution at 80°C (2).
For improved corrosion resistance of the window, fiil
has been surface-alloyed with Pd using: (i) higknsity
pulsed plasma beams (HIPPB) under a pulsed erosion
mode of operation of a rod plasma injector (RRAI);Rd
pre-deposition onto Ti by e-gun evaporation and
processing by HIPPB under a pulsed implantationirdpp
(PID) mode; (iii) implantation of Pd into the Tiifasing
a metal vapour vacuum arc (MEVVA) source followsd b
HIPPB under the PID mode (3). Nitrogen was usethas
working gas for the HIPPB processes. Surface altifys
compositions in the range 0.7-17 at.% Pd, with ¢moo
depth composition profiles={gure 1), 30-900 nm thick
were produced, as assessed by Rutherford backechtte
spectrometry (RBS).

RESULTS

The behaviours of the Ti foil and the surface alaythe
simulated environment were evaluated from the open
circuit potential (OCP) during immersion tests; the
average weight loss rate was determined. The wéght
rate of Ti after 15 h immersion was ~ 45 @ th* and the
steady OCP was —780 mV (SCE). The results of 100 h
immersion tests for the surface alloys indicateduction
of at least 2 orders of magnitude in the weighs loste
compared with the Ti foil. The alloys with reducéd
concentrations exhibited enrichment of the alloying
element in the outer 20 nm of the alloy during imsian
in the acid, as determined by medium energy ion
scattering (MEIS) Figure 2). For alloys with higher Pd
concentrations, a crystalline Pd-rich film, (frofdeatron
diffraction and energy dispersive X-ray (EDX) arsdy,
was detached upon removal from the solution, as
observed by the unaided eye and later by transonissi
electron microscopy. RBS and EDX analyses inditzdé
the proportion of the initial deposited Pd lost idgr
immersion tests (13-99%) generally increased with
increasing Pd concentration in the outer layensafioys
prepared under similar conditions. Further, indreas
amounts of deposited Pd did not necessarily resudt
lower net average weight loss rate (total weigktloate
minus contribution of Pd). The net average weigiss|
rate for the surface alloys is about 0.14 ¢ mi*
equivalent to 0.4 pmsor 1.3 pA cm? (assuming

formation of Tf* ions). The OCP of the Pd-containing
alloys is higher (up to 480 mV (SCE)), than thatTaf
consistent with the protection mechanism of Pd, retne
it enhances the cathodic reaction at the surface,
effectively reducing the hydrogen overvoltage aprdde,
shifting the corrosion potential into the passiegion of
Ti (4).

CONCLUSIONS
The results suggest that during the immersion tests
selective dissolution of Ti (under the passive ctima)
occurs. For alloys with increased Pd concentratioms
enrichment associated with the selective dissatubioTi,
results eventually in detachment of a film, mainly
composed of a network of Pd nanocrystals. The
dissolution mechanism of Ti appears complex; depgnd
upon the composition profiles and it may involveaph
transformations, varying surface and volume diffasi
rates and interaction between the noble metal aiko
passive films (5).
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Figure 1 RBS spectra of untreated Ti, andFd- surfac
alloy (Pd predeposition followed by HIPPB PID) befc
and after immersion in 0.1 M,80, at 8CC for 100 h
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Figure 2 MEIS spectra at 90scattering angle of TRc
surface alloy produced by implantation with a MEV
source followed by HIPPB PID (low Pd concentration)



