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This research addresses the problem of localised corrosion of stainless steel PEMFC bipolar plates. The sus-
ceptibility to pitting and crevice corrosion of austenitic AISI 304 stainless steel has been investigated both
by post-mortem microscopic analysis of the end-plates of a laboratory single-cell and by studies of elec-
trochemically corroded stainless steels, in the presence of specially-designed crevice-formers simulating
the operating conditions of a PEMFC. This work is based on optical and scanning-electron microscopies

as well as potentiostatic and potentiodynamic measurements. The crevice-formers we considered were:
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Teflon, graphite and AISI 304. The samples, coupled to the crevice-formers have been tested in aqueous
solutions containing Cl-, SO42~ and F~. From the E-logi plot, the values of corrosion, pitting, crevice
and protection potential have been obtained and perfect and imperfect passivity conditions have been

© 2009 Elsevier B.V. All rights reserved.

1. Introduction

Bipolar plates (BPs) are a key component of PEM hydrogen fuel
cell (FC) stacks, from both functional and structural points of view.
BPs conduct electric current across the stack, contain the con-
duits for reactant gases and contribute to water and heat balances.
Graphite and graphite-based composites can be regarded as the
standard materials implemented in BP fabrication. Nevertheless,
this class of materials, notwithstanding their low surface electri-
cal resistance and relatively high corrosion resistance, is far from
optimal, essentially owing to: brittleness, permeability to reactant
gases and relatively low cost-effectiveness, in the prospective sce-
nario of automated mass-production. In this respect, metals are
currently considered an attractive alternative, especially for trans-
portation applications, and many studies have started to appear
in the literature, proposing different concepts of metal-based BPs:
an updated list is reported in [1]. Briefly, the appeal of metallic
BPs lies in the following aspects: (i) higher mechanical strength
and toughness with respect to graphite; (ii) no appreciable per-
meability to gases; (iii) ease of forming and fabrication. A useful
list of target requirements for metallic BPs is reported in the out-
standing, recent review [2]. As far as drawbacks are concerned,
corrosion resistance is the chief one, in that the acidic aque-
ous environment of the PEMFCs gives rise to: (i) formation of
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passive layers with attending increment of the electrical contact
resistance; (ii) release of ions that can further react with FC mate-
rials, potentially leading to the clogging of the porous components
(GDEs and ion-exchange membranes) and poisoning of the cata-
lysts (e.g. [3]); (iii) formation of perforating pinholes through the
plates.

In addition to suitably-formed metal sheet, metallic foams have
also been proposed for the fabrication of BPs, in order to achieve
gas flow directly in the pores, as an alternative to the traditional
channel-flow design [4]; the materials investigated were: AISI 316
stainless steel and Fe8,Cr30-54,C2,Ni(balance). Furthermore, bipo-
lar materials using CNT/PTFE nanocomposites have been proposed
as coatings for stainless steel, in order to achieve higher durability
and reduction in contact resistance between BP and gas-diffusion
layer (GDL) [5].

The test environments used in published BP corrosion stud-
ies are summarised in [1]. As far as the investigation methods
are concerned, the following approaches have been reported in
the literature: (i) open circuit potential measurements [6-14], (ii)
potentiostatic polarisation [6-9,12-29], (iii) polarisation resistance
[26,30,31], (iv) linear-sweep voltammetry [6,32,33], (v) I-V and I-P
curves as well as a limited number of life time tests in fuel cell
assemblies [23,34-36]. A few instances of compositional measure-
ments on films formed on stainless steel have also been reported,
based on XPS [18,29] and EDS [2,27,28]. Further characterisation
of the surface resistivity of BP materials is sometimes carried out
by resistance measurements under known compaction forces, typ-
ically in the range 100-300Ncm~2 [2,7,8,11,12,23,26-29,37].
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Localised corrosion in BPs based on stainless steel has received
limited attention, so far. Nevertheless, it seems to be an important
damage mechanism, able to impair gas flow through the generation
of defects in the channels, that have been proved to have a remark-
able bearing on condensed water flow and flooding [38] as well
as on hydraulic tightness, giving rise to the release of obnoxious
cations.

The aim of this work is to highlight localised corrosion problems
for BPs, with special attention to crevice corrosion of austenitic AISI
304 stainless steel, a classical candidate material for the relevant
application. In the first part of the paper, localised corrosion has
been highlighted in metallic plates after prolonged operation of
a laboratory single-cell PEMFC. In the second part of this study,
several tests were performed without and with crevice-formers. In
this way, on the basis of literature data-analysis methods [39,40],
two kinds of localised corrosion potential can be defined: a pitting
(Epir) and a crevice potential (Ecrev), found in the absence and in the
presence of a crevice-former, respectively. Moreover, the choice of
metallic and non metallic crevice-formers was made, in order to
pinpoint the special type of corrosion system relevant to our case,
where the crevice-former (GDL) also acts as the nobler element of a
galvanic couple. In order to simulate an environment typical of the
prolonged operation of a PEMFC, we employed solutions containing
Cl-, SO42~ and F~ ions. The presence of SO42~ and F~ ions in the
electrolyte of a fuel cell is mainly due to the degradation of Nafion
[41], the presence of Cl~ ions is related to pollution of reactant gas,
oxygen and hydrogen - especially in important, power-intensive
applications like submarines — potentially occurring along every
section of the gas-handling system, or to the degradation of MEA,
giving rise to the release of Cl~ as a result of the use of chlorine in
the production process [42].

2. Experimental

In the first part of this research, we concentrated on the anodic
and cathodic BPs of a single-cell laboratory PEMFC, purchased from
Materials Mates Italia. The cell included two square (5cm x 5 cm)
BPs - depicted in the macrographs reported in Fig. 1 in the typical
pristine condition - fabricated by punching AISI 304 foils of thick-
ness 200 p.m. The GDLs were carbon paper and the C-supported Pt
catalyst was applied to the Nafion membrane. The cell was oper-
ated for a 1000 h run. Gas was fed to the cell through a gas-control
manifold, connected to compressed-gas bottles. The cathode was
fed with compressed air at room temperature and a flow rate of
2 LPM. The anode was fed with a mixture of N, and H,, humidified
at 40°C. The N, and H, flow rates were adjusted during the run, as
detailed below, in order to keep the working point of the PEMFC
as constant as possible, of course within the limits of a very basic
laboratory system. Electrical control of the FC was performed with
an AMEL 7050 potentiostat, setting potentiostatic conditions at
0.6V. The initial and final (i.e. after 1000 h of operation) OCP values
(recorded for 1 h at the current gas feed conditions) were: 948 + 0.9
and 965+ 1.0mV, respectively. The current extracted (+1 stan-
dard deviation) at 0.6 V was 628 + 23 mA. The anodic gas flow rates
were adjusted in the following ways: (i) 0-115h: H, 0.2 LPM, N,
1.0LPM; (ii) 115-510h: H, 0.2LPM, N, 0.75 LPM; (iii) 510-805 h:
H, 0.5LPM, N, 0.75LPM; (iv) 805-895 h: H, 0.5 LPM, N, 1.0 LPM to
contrast flooding; (v) 895-960 h: H, 0.5 LPM, N, 1.25 LPM same rea-
son; (vi) 960-1000 h: H, 1.0LPM, N; 1. 5LPM to try and counteract
overall cell performance degradation. Optical macro- and micro-
graphs and SEM images of the investigated anodic and cathodic BPs
have been obtained using a Nikon Epiphot 200 OM and a Cambridge
Stereoscan 360 SEM, respectively.

In order to gain more detailed information about the localised
effects of galvanic coupling and of geometrical screening deriving
from the mechanical junction between carbonaceous materials and
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Fig. 1. Macrographs of the BPs (5 cm x 5 cm) after 1000 h of operation in a PEMFC.
Side facing the GDL: (A) anodic BP, (B) cathodic BP, and (C) detail of the cathodic BP,
showing the location of the rubber gasket and C-paper GDL.

stainless steel, we studied the effects of contacting slabs of AISI 304
and blocks of reticulated vitreous carbon (RVC) (see, e.g. [43] and
references therein contained). We pressed four 3 cm x 2 cm stain-
less steel slabs against samples of RVC (Electrosynthesis—-Lancaster
NY, mesh 100 PPI: the samples we used are a gratefully acknowl-
edged present of Dr. Sheelagh Campbell’s-Portsmouth University)
of the same dimensions, with a nominal pressure of 10N and
plunged the system in an aerated 0.5M H,SO4 solution. We car-
ried out two types of experiments: (i) immersion tests and (ii)
electrochemical tests (potentiostatic and potentiodynamic).
Finally, in order to investigate crevice corrosion by electro-
chemical methods, the samples of AISI 304 austenitic stainless
steel (plate of 20 mm x 40 mm, thickness 1 mm) were fitted with
a crevice-former. It is worth recalling here that - according to [44]
- we define “crevice corrosion” as the “localised corrosion of a metal
surface at, or immediately adjacent to, an area that is shielded
from full exposure to the environment because of close proxim-
ity between the metal and the surface of another material”. In this
sense, within the realm of BP corrosion, by using the term “crevice”
we refer to the special localised corrosion effects deriving from the
fact that different materials, exhibiting different properties in terms
of electrical conductivity, are mechanically coupled to the metallic
BP. In order to obtain reproducible results, prior to the measure-
ments, each specimen was pre-treated according to the procedure
recommended in [45], consisting in: mechanical polishing with
emery papers of different grades down to 2400 grit, degreasing with
acetone, rinsing with bi-distilled water. The sample was covered
with epoxy resin on the back side and immersed in the bath leav-
ing a controlled exposed surface area of 20 mm x 20 mm. A Teflon,
graphite or AISI 304 stainless steel rectangular crevice-former of
area 20mm x 10 mm - designed to simulate the geometry of the
coupling between bipolar plate and gas-diffusion layer charac-
terised by the sequence rib-channel — was fixed onto the front face
of the sample and compressed uniformly with a force of 100 = 10 N.
This value was estimated using a home-made instrumented labora-
tory press, specially designed for fuel cell applications. Experiments



3592 C. Mele, B. Bozzini / Journal of Power Sources 195 (2010) 3590-3596

were carried out at room temperature in a 10 mM H,S0O4 solution,
prepared with ultrapure water with a resistivity of 18 M2 from
a Millipure Milli-Q system. To this solution, 10 mM HCl and/or
15ppm HF were added. During the test, air was bubbled con-
tinuously to simulate the cathode environment. Electrochemical
measurements were conducted in a three-electrode cell using an
AMEL 5000 programmable potentiostat/galvanostat. A platinised Ti
expanded-mesh sheet with a surface area of 30 cm? and a Ag/AgCl
electrode were used as counter (CE) and reference electrodes (RE),
respectively. The RE was connected to a Luggin capillary filled with
the test electrolyte. The tip of the Luggin capillary was located at
ca. 1 mm from the WE. All potentials are reported against Ag/AgCl.
At the beginning of each experiment, the WE was cathodically
polarised at —700 mV for 5min to remove surface oxide and to
assure reproducibility [7]. Then, the samples, with or without
crevice-former, were subjected to cyclic anodic potentiodynamic
polarisation at a scan rate of 1 mV s~!. Forward anodic polarisation
was applied from —700 to 800 mV in a first series of experiments
and from —700 to 1600 mV in a second one. The first anodic ter-
minal potential corresponds to typical value suggested by ASTM
crevice corrosion tests [46]. The second one has been chosen in
order to discriminate the corrosion effects of different ions added to
the electrolyte. More details are reported in Section 3.3. The anodic
terminal potential was maintained for 1h, monitoring the corre-
sponding current density and then the reverse polarisation was
performed up to the achievement of the repassivation conditions.
From the E-logi plot, the values of corrosion (Ecorr), pitting (Epjc),
crevice (Ecrev) and protection potential (Eprot) were obtained; from
these quantities, perfect and imperfect passivity conditions were
defined. Ecrey O Epir can be determined in correspondence of the
increased current density recorded during the forward polarisa-
tion, and Epyot at the crossing between the reverse and the forward
scan [47-51]. Each measurement was repeated thrice and the Ecorr,
Epits Ecrev, Eprot Values reported below correspond to the mean= 1
standard deviation.

3. Results and discussion

3.1. Corrosion of stainless steel bipolar plates in a laboratory
single-cell

In Fig. 1 we report the macrographs of whole anodic (A) and
cathodic (B) BPs. Some rust spots can be noticed, as well as marks
corresponding to the area where the metal contacts the rubber gas-
ket and the C-paper GDL (see (C) for a magnification of the cathodic
BP).

Optical micrographs of the anodic (A) and cathodic (B) BPs are
shown in Fig. 2. The micrographs display a selection of attack mor-
phologies, chosen from several locations of the sides of the BPs
facing the GDL and are arranged in the form of pseudo-ribs, of
course not to scale, just for graphical convenience. Images from
a pristine BP are reproduced in Fig. 2A, for comparison. Several
localised attack features show up in both the anodic and the
cathodic BPs after 1000h of operation. Severe attack seems to
develop at the cathodic BP, that exhibits more extensive pitting and
deeper damage penetrations at the rib side, in comparison with the
anodic BP.

A more detailed investigation of the transition area of the
cathodic and anodic BPs, mated to the rubber gasket and to the C-
paper GDL (see Fig. 1C) has been performed by SEM, the results are
depicted in Fig. 3. Both anodic and cathodic BPs exhibit a localised
corrosion form at such interface, the severer attack correspond-
ing to the zone under the gasket, showing a significantly narrower
crevice with the stainless steel surface, owing to the higher com-
pliance of rubber with respect to carbon paper.

3.2. Corrosion of stainless steel, mechanically coupled with
reticulated vitreous carbon

3.2.1. Immersion tests
AISI 304 coupons have been coupled, as described in Section
2 with RVC samples and exposed to an acidic sulphate solution.

Fig. 2. Optical micrographs of several locations (assembled in the form of a pseudo-rib, for graphical convenience) of the BPs (5cm x 5 cm) after 1000 h of operation in a

PEMEFC. Side facing the GDL: (A) pristine BP, (B) anodic BP, and (C) cathodic BP.
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Fig. 3. SEM micrographs of the cathodic (A-C) and anodic (D) BPs after 1000 h of
operation in a PEMFC. (B) and (D) show the cathodic and anodic areas, respectively,
that are partially covered by the rubber gasket and by the C-paper GDL. (A) and (C)
show regions of the cathodic BP in contact with the gasket and the GDL, respectively.
All micrographs have the same magnification. The green, dashed lines indicate the
position of the edge between the gasket and the GDL. (For interpretation of the
references to color in this figure legend, the reader is referred to the web version of
the article.)

For comparison, we also placed, close to the test assembly, but
not in contact with it, a reference stainless steel slab. Five repli-
cated systems were built. After a waiting time of 3 months, the
assemblies were opened and examined by SEM. In Fig. 4, we repro-
duce a selection of typical micrographs, showing that a number of
localised corrosion features develop at the contact points between
the steel surface and the RVC, in the form of isolated or clustered
pits, as highlighted on the image. In particular, micrograph (A)
shows the typical morphology of an AISI 304 surface immersed
in the aerated acidic solution without contact to the RVC: over
a large area, no attack features can be noticed and the overall
appearance is essentially smooth. To the contrary, micrographs
(B-D), report a representative selection of attack morphologies
found on AISI 304 surfaces coupled to the RVC. Such surfaces are
generally rougher and exhibit localised corrosion features, that
correspond to points or areas of contact between the mating mate-
rials, that can be interpreted as resulting from the combined action
of galvanic coupling to the more noble carbonaceous material,
alongside with geometrical shielding, leading to so-called crevice
corrosion.

some localised attack features

Fig. 4. SEM micrographs of AISI 304 (A) and AISI 304 coupled to RVC (B-D), after
immersion in areated 0.5M H,SO4 for 3 months. All micrographs have the same
magnification. A selection of localised attack features, out of the many present, are
highlighted.

3.2.2. Electrochemical tests

Comparative electrochemical tests were run with AISI 304, RVC
and AISI 304 coupled to RVC. The location of the reference elec-
trode (tip of the Piontelli probe) is illustrated in Fig. 5. In Fig. 6
we show potentiodynamic measurements carried out at a scan
rate of 1mVs~! with AISI 304 in the absence and in the pres-
ence of coupling to RVC. Coupling to RVC gives rise to higher
c.d.s as well as to an ennobling of the corrosion potential, both
before and after potentiodynamic polarisation. It is worth noting
that the passivation peak cannot be noticed with the galvanically
mated sample. The effect of coupling the RVC to AISI 304 on the
OCP of a pristine stainless steel sample can be observed in the
inset of Fig. 6. Since RVC exhibits a wide electrochemical win-
dow in the relevant electrolyte (see also Fig. 7), the additional c.d.
resulting from coupling can be entirely attributed to the stainless
steel.

In Fig. 7 we report potentiostatic measurements carried out at
1.2V vs. Ag/AgCl for RVC, AISI 304 and AISI 304 coupled to RVC.
These data confirm the results of Fig. 6, showing that a higher
anodic c.d. is established when AISI 304 is coupled to RVC and that
RVCalone bears a vanishing c.d. under the relevant electrochemical
conditions (Fig. 7A).

RVC Piontelli probe

Piontelli probe Piontelli probe

(A) (B)

B |

AISI 304 slab

© e

i

RVC AlSI 304 slab

Fig. 5. Collocation of the reference-electrode connection via Piontelli probe in the electrochemical experiments carried out with different combinations of AISI 304 and RVC

electrodes.
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Fig. 6. Potentiodynamic curves of AISI 304 (A) and AISI 304 coupled to RVC (B). Scan
rate: 1mVs~', scan direction indicated on the plot. Inset: OCP for (A) AISI 304, (B)
AISI 304 coupled to RVC, (C) RVC.

3.3. Electrochemical measurements in the presence of
crevice-formers

The propensity of stainless steel grades towards localised cor-
rosion in a given environment may be assessed in a relatively
short-time using potentiodynamic polarisation tests, even if the
values of Epj; (or Ecrey) and Epror Obviously depend on the scan
rate used and on the geometry of the crevice-former [47,52,53].
In Fig. 8 we report a series of potentiodynamic polarisation cycles,
carried out with Teflon, graphite and AIS 304 crevice-formers.
These electrochemical measurements were carried out with the
anodic terminal potential set to 800 mV; this value has been cho-
sen because it is both close to a typical operation voltage of a

a
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Fig.7. Potentiostatic measurements at 1.2 V vs. Ag/AgCl of: (A) AISI 304, (B) AISI 304
coupled to RVC, (C) RVC. Panel (a) short-time measurements and comparison with
RVC; panel (b) long-time measurement.
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Fig.8. Anodic polarisation curves recorded using AISI 304 samples without and with
crevice-formers in a solution containing 10~ M H,S04 and 10-2 M HCL.

PEMFC [19,20,22] and it corresponds to conditions suggested by
ASTM crevice corrosion tests [46]. The plotted curves correspond
to experiments carried out without and with crevice-formers in
the solution containing H,SO4 and HCl. During the potential scan
in the anodic direction, for potentials positive of the free-corrosion
value, an anodic current density plateau appears, ascribed to the
formation of passive film, followed by a transpassive region with
a drastic increase in the anodic current density, probably due to
the oxidation of trivalent chromium to the exavalent state [29].
The curves show a well-defined hysteresis loop whence the deter-
mination of characteristic potentials is straightforward. Ecorr, Ecrev
(or Epi¢) and Eprot values obtained from this curves are reported in
Fig. 9. The curve corresponding to the uncreviced specimen, shows
a narrow hysteresis loop, indicating a rapid achievement of repas-
sivation conditions. A narrow hysteresis is, in general, indicative of
alow susceptibility of a metal to the localised attack in a given envi-
ronment [53]. The Ecorr values of the crevice couples were close to
that of the uncreviced AISI 304, in the case of Teflon and graphite
crevice-formers, suggesting that the corrosion potential is domi-
nated by the behaviour of stainless steel . In the case of the graphite
crevice-former, the Eco;r value was less cathodic: this is consistent
with reported galvanic series in flowing sea water [54]. The esti-
mated Ecorr, Ecrev (0T Epj¢) and Epyot values can be used to define two
regions in the E-logi plot for a material in a given environment:
(i) the perfect passivity region (ppr) corresponding to potentials
less positive than Eprot, Where the pitting corrosion cannot initi-
ate and pre-existing pits cannot propagate and (ii) the imperfect
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Fig. 9. Ecorr, Ecrev (0r Epic) and Epror Values obtained from the polarisation curves
of Fig. 8, using AISI 304 samples without and with crevice-formers in a solution
containing 1 mM H,SO4 and 10 mM HCL
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Fig. 10. Potentiostatic plots obtained at 800 mV, at the end of the forward anodic
polarisation, using AISI 304 samples without and with crevice-formers in a solution
containing 1 mM H,SO4 and 10 mM HCL.

passivity region (ipr), defined by the potential range between Ep;;
and Eprot, where pits cannot initiate, but existing pits can prop-
agate [45,55,56]. Ecorr has been used as the lower limit of ppr in
order to obtain a graphic delimitation of ppr, useful to visualize
the region where the material remains passive and is preserved
from localised corrosion [56]. From Figs. 8 and 9, one can conclude
that, after localised corrosion is started, the stainless steel AISI 304
in the investigated electrolyte does not show a marked tendency
to repassivate, as indicated by the high amplitude of the imper-
fect passivity region. In particular, Ecrey, in the presence of Teflon
or graphite crevice-formers, is slightly lower than Ep;; measured
with the uncreviced specimen, whereas the stainless steel AISI 304
crevice-former gives rise to a more serious attack condition, wit-
nessed my the much wider loop, visible in Fig. 8.

Fig. 10 shows the current density measured by applying a con-
stant potential of 800 mV at the end of the forward anodic scan.
In all cases, the current density increases with time, reaching an
asymptotic value. In particular, with the stainless steel crevice-
former, the asymptotic current density is one order of magnitude
higher with respect to the other cases, as expected from the lit-
erature concerning the mating of two stainless steel surfaces [54].
In the case of Teflon or graphite crevice-former, the increase in
the current density was instead limited, as well as the width of
the corresponding loop observed in the reverse scan. In the case
of an uncreviced specimen, the increase in current and the current
loop width were, of course, smaller. These observations suggest
that this particular stainless steel grade is susceptible to crevice
corrosion under the relevant conditions, but its susceptibility is
not highly affected by the use of Teflon (electrically insulating)
or graphite (electronically conducting, but not able to release
corrosion products) crevice-forming, whereas an AISI 304 crevice-
former (corroding and releasing hydrolysing Fe-group metal ions
in the crevice) exhibits a major effect.

In order to better discriminate the effects of different ions added
to the electrolyte, simulating FC operating conditions, we resorted
to an approach able to amplify the current density loop related to
crevice corrosion in the reverse potentiodynamic scan, by shift-
ing the anodic terminal voltage well into the transpassive region
[57]. The curves obtained by using a graphite crevice-former and an
anodic terminal potential of 1600 mV have been plotted in Fig. 11.
The Ecorr, Ecrev (0T Epj) and Epyot Values, estimated from the curves
of Fig. 11, are reported in Fig. 12. The largest loop, corresponding
to a less anodic value of Epot, can be observed in the case of solu-
tion containing only SO42~ and Cl~ ions. With the SO42~ and F~
ions, the loop is hardly visible, instead. An intermediate result is
obtained with solutions simultaneously containing all the investi-
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Fig. 11. Anodic polarisation curves recorded using AISI 304 samples with a graphite

crevice-former in the solution containing 1 mM H,S04 and (a) 15 ppm HF, (b) 10 mM
HCI, (c) 10 mM HCl+15 ppm HF.
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Fig. 12. Ecorr, Ecrev (OT Epic) and Epror Values obtained from the polarisation curves
plotted in Fig. 11, using AISI 304 samples without and with crevice-formers in
a solution containing 1mM H,SO4 and (a) 15 ppm HF, (b) 10 mM HCl, (c) 10mM
HCl+15 ppm HF.

gated ions: SO42~, Cl~ and F~. As expected, Cl~ ions are found to
be the most aggressive in terms of crevice corrosion, whereas the
effect of the F~ is negligible in the absence of CI~ and exhibits an
inhibiting action in its presence, yielding narrower current density
loops and more anodic Epot values. As far as ion effects are con-
cerned, the same ranking was found to apply both in the absence
and in the presence of a crevice-former, regardless of the material
it consists of.

4. Conclusions

During 1000 h of operation of a laboratory single-cell PEMFC,
both anodic and cathodic AISI 304 BPs have been found to exhibit
localised corrosion effects at the interface with the rubber gas-
ket and the C-paper GDL, apparently due to material coupling and
type of gas feed. Severe attack seems to develop at the cathodic
BP. In addition to highlighting such localised corrosion effects,
in this paper we propose a first approach to their rationalisation
in terms of electrochemical experiments with different types of
crevice-formers and ion contaminations. This method is expected
to provide a useful tool for the simulation of material stability for
BPs under PEMFC operating conditions. In particular, we tested the
peculiar localised corrosion effects, that can be described as crevice
corrosion, resulting from the coupling AISI 304 to the carbon GDL;
for comparison we also tested Teflon and AISI 304 crevice-formers.
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Such electrochemical testing has been quantified in terms of per-
fect and imperfect passivity conditions. In particular, Ecrey in the
presence of Teflon or graphite crevice-formers results to be slightly
lower than Ep;; measured with the uncreviced specimen, whereas
the AISI 304 crevice-former gives rise to enhanced localised attack.
The impact of typical ionic contaminants (CI~ and F~) on crevice
corrosion has been investigated, too. Cl~ ions are more aggressive,
the effect of F~ in the absence of CI~ is negligible, whereas F~ ions
added to a solution containing CI~ act as an inhibitor both in the
absence and in the presence of any of the investigated types of
crevice-former.
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