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Abstract Reinforcing bars in concrete structures in marine environment are prone to pitting corrosion, which threatens the safety
of engineering structures. In order to effectively mitigate the pitting corrosion of reinforcing bars, the electrochemical testing and
atomic force microscopy are adopted, the effect of triethanolamine dodecylbenzene sulfonate (TDS) on metastable pitting behavior of
304 stainless steel (304 SS) in simulated concrete pore solutions (SCPS) with chlorine contamination was studied. The results show
that the corrosion potential (E.) and breakdown potential (£}) increased with the growth of the TDS concentrations. Statistical cha-
racteristics of metastable pits suggested that as the TDS concentrations increased in the SCPS, the parameters were all decreased. The
Mott-Schottky tests exhibited that, although the donor density (Vp) diminished, the thickness of the space charge layer (W) increased
with increasing TDS concentrations. Investigation results showed that TDS inhibited the sprouting and growth of metastable pits, and
with greater TDS concentration, it becomes more difficult for metastable pits to transfer into stable pits in the SCPS, the generated
stable passive film prevented the sprouting of pitting corrosion, It is recommended to use TDS with a concentration of not less than

3.364x10~* mol/L in engineering, so that the sensitivity of passivation film of 304SS to chloride erosion is reduced.
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1 Introduction

In the ocean engineering, the most widespread form of
construction material is reinforced concrete where pas-
sive film normally forms on the embedded rebar due to
the high alkaline concrete environment (Chen et al., 2019).
However, pitting corrosion happens as a consequence of
carbonation and the penetration of chlorine ions, which
induces the destruction of passivation and the subsequent
pitting on steel surfaces (Da et al., 2016). Prior to the for-
mation of stable pits, nucleation and expansion of me-
tastable pits happens on the materials surfaces. If the
growth rate of pits is relatively slow, repassivation would
happen, while the metastable pits would transfer into the
stable pits when the outward diffusion process is fast
enough (Zhao et al., 2023). Once the stable pits are
formed, the corrosion process is speeded up which actual-
ly may bring a threat to the safety of the service concrete
structures. More importantly, due to its difficulty in iden-
tifying and foreknowing, pitting corrosion poses a greater
danger and harm than general corrosion (Abass et al.,
2018). Consequently, the investigation on the stages of
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nucleation, propagation, and repassivation is conducive to
predict the safety and lifetime of the concrete structure
(Liao et al., 2022).

To minimize the transition probability of metastable
pits, the inhibition mechanisms of some inorganic in-
hibitors have been investigated. Naghizadeh et al. (2015)
reported that Cr,O3 increased the resistance to pitting
corrosion on 316SS surface as the establishment of stable
pit was decreased, the dissolution rate of species inside
the pit cavities was reduced, and the survival probability
for the pit generation was noticeably increased as well.
Haleem et al. (2010) discovered that the passive films
tend to heal and thicken with the concentrations of some
anions, and at the identical concentration of these anions,
it is observed that their resistance to pitting corrosion de-
ceases as follows: MoO; >WO; >NO,>HPO; >CrO;".
Dong et al. (2011) compared the impact between nitrite
and tetracthylenepenotamine (TEPA) on the pitting sus-
ceptibility of passive film and found that nitrite increased
the pitting potential and rehabilitated the metastable pits
more efficient than TEPA.

Through the inorganic inhibitors are relatively efficient
in inhibiting pitting corrosion, the toxicity can also pose a
risk to environment and human health. Some environ-
ment-friendly organic inhibitors have attracted researcher’
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s attention and were applied in engineering implementa-
tion in the past decades. Zhao et al. (2019) confirmed
through optical observation of carbon steel surface that
triethanolamine dodecylbenzene sulfonate (TDS) signifi-
cantly inhibited pitting and improved the corrosion resis-
tance of Q235 carbon steel in pore solution. The TDS ad-
sorption film on the steel surface blocks the active sites
from the chloride ions, playing a dominant role in sup-
pressing the corrosion initiation. Yet the effect of TDS
concentration on pitting resistance of reinforcement re-
mains unclear. Thus, the inhibition performance of TDS
concentrations on the transformation of metastable pit was
investigated from a statistical perspective in this work.

2 Experiment and Methods

2.1 Experimental Solutions and Materials

To imitate the concrete environment after contamina-
tion by chlorine ions, the simulated concrete pore solu-
tion (SCPS) was manufactured, containing 0.06 mol/L
KOH, 0.2 mol/L NaOH, 0.01 mol/L. Ca(OH),, 0.24 mol/L
NaHCO;, and 0.25 mol/L NaCl. The initial pH of the
SCPS was 12.5, measured by a Leici pH meter (PHS-3E)
calibrated with three standard buffer solutions. The corro-
sion inhibitor, triethanolamine dodecylbenzene sulfonate
(TDS), was sourced from Guangzhou Dongxing Previous
Chemical Co., China. All the experimental solutions were
made up with reagents of analytical grade and deionized
water, with TDS concentrations of 0, 0.841x1074, 1.682x
10~* and 3.364x10™* mol/L. The molecular structure of
TDS is shown in Fig.1.

© ©
c H

® e © o
N 0 S P

Fig.1 Molecular structure of triethanolamine dodecylben-
zene sulfonate.

Cylindrical specimens of 1 cm in length and 1 cm in dia-
meter were cut from 304SS bars, and their chemical com-
position (wt.%) is: Fe 60.82, Cr 18, Ni 14, Cu 4, Mn 2, Si
1, C 0.1, P 0.05 and S 0.03. These specimens were pol-
ished with the sand paper of 240-400-800-1200-1500-
2000 grades, and rinsed with the alcohol to degrease prior
to performing electrochemical measurements. All speci-
mens were encapsulated with epoxy resin, and 0.79 cm?
working area of the electrode was exposed.
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2.2 Electrochemical Measurements

The statistical characteristics of metastable pits and the
performance of passive film were investigated using po-
tentiodynamic polarization, potentiostatic polarization and
Mott-Schottky test. All electrochemical measurements
were duplicated thrice under the identical conditions and
the middle one was used as a representation.

The electrochemical experiments were made by using a
Wuhan Corretest CS350 workstation equipped with a
three-clectrode system using a saturated calomel elec-
trode (SCE) as the reference electrode, and a platinum
electrode as the counter electrode. The three-electrode
system is shown in Fig.2.

CS350 eletrochemical
workstation

Reference
electrode

Counter
electrode

Work
electrode

~ Computer

Fig.2 Three-electrode system.

The potentiodynamic polarizing sweep was carried out
with 0.2 mV/s ranging from —0.3 V to 1.5 V versus the
open circuit potential (Yang et al., 2017). If stable pits ap-
peared on the surface of specimens before the potential
reached to a set value, the potentiodynamic polarization
was stopped in advance. Depending on the experimental
findings of the potentiodynamic polarization, the potentio-
static polarizations were performed at a potential of 0.3 V,
related to Vsce. The current transients were recorded at
5 Hz frequency using potentiostatic polarizations, and
each potentiostatic polarization lasted 360 min.

As a means of analyzing passive film characterizations
of 304SS immersed in the SCPS, Mott-Schottky tests
were conducted at 1000 Hz frequency with 0.05 V poten-
tial increments, ranging from —1.5 Vgcg to 1.0 Vgcg.

2.3 AFM Observations

After the potentiostatic polarization, the samples were
ultrasonically cleaned for 3 min, then flushed it well with
distilled water, and then dried in a vacuum drying oven.
An atomic force microscopy (AFM Park system) was
used to capture the images of pits on the 304SS and as-
sessed the impact of TDS concentrations on the morpho-
logy of metastable pits. The scan rate of the nanoprobe
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cantilever was kept constant at 1 Hz in an area of 10 pmx
10 pm under the tapping mode. Finally, the Gwyddion
software was utilized to obtain the 3D morphology and
depth of the metastable corrosion pits.

3 Results and Discussions

3.1 Potentiodynamic Measurement

The potentiodynamic polarization curves of 304SS in
the SCPS with different TDS concentrations are present-
ed in Fig.3. The polarization curve has a broadly passive
range, and then the breakdown potential (£},) occurs when
the current density rises dramatically. The corrosion po-
tential (E.) can be acquired by fitting the potentiody-
namic polarization data with Cview 2 software, similarly,
the corrosion current density (icorr) is calculated. The cor-
rosion inhibition efficiency (y) was calculated as de-
scribed below.
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Fig.3 Potentiodynamic polarization curves of 304SS in the
SCPS with different TDS concentrations.
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where I’ . and I° stand for the corrosion current densi-

ty of 304SS in the existence and absence of TDS in the
SCPS, respectively.

Determined the corrosion kinetic parameters of 304SS
are listed in Table 1. It was clear that £}, increased with in-
creasing TDS concentrations, which indicated that the
passive film became much denser and it was less suscepti-
ble to the attack of chloride. Meanwhile, E.,, increased
from —0.19 Vgcg to —0.08 Vgscg, and the /E increased to
59.6% when the TDS concentration increased to

Table 1 The corrosion kinetic parameters of 304SS in the
SCPS with different TDS concentrations

Concentration Ecor Teorr Ey IE
(mol/L) (V vs. SCE) (A/cm?) (V vs. SCE)
- -0.175 5.527x10°¢ 0.500 -
0.841x10 -0.169 3.582x10°6 0.552 35.2%
1.682x104 -0.167 2.965x10° 0.653 46.4%
3.364x10 -0.078 2.219%x 1075 0.736 59.6%
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3.364x104 mol/L. The enhancement of E.,,, is ascribed to
the either the suppression of anodic reaction or promotion
of cathodic reaction (Wang et al., 2020). The polarization
curves in Fig.3 suggested that the polarization rate in an-
odic region increases while that in the cathodic remains
almost constant. This indicates that TDS is an anode-type
corrosion inhibitor (Zhang and Long, 2010).

3.2 Potentiostatic Measurement

Figure 4 presents a typical current peak of metastable
pit on the specimen in the SCPS with 1.682x10~* mol/L
TDS. A current fluctuation over 0.02 is defined as an indi-
vidual metastable pit (Lu et al., 2019). The parameters are
defined as follows: iy, is the background current, which
can be obtained by smoothing the current density with
Origin software, i,y is the maximum value of the current
density, ipeak is the gap between ina.x and ipg. £ is the time
when metastable pit starts to grow and the repassivation
ends in #. ¢, is the time related to the maximum current
density (imax). The growth and repassivation time (Zgrow
and t.,) of metastable pit are specified as ¢, minus t,
minus #, respectively, the lifetime of a metastable pit is #
minus ¢, (Feng ef al., 2016). Based on the above parame-
ters, the growth and repassivation rate (Kgow and Kiep)
were defined as (Tian et al., 2021):

ipcak ipcak

Kaow = = e 2
gow tgrow Hh—1 ( )

Ipeak  Ipeak

peal peal
Krep = = - (3)
trep L—1

A typical current transient is shown in Fig.5 for 304SS
in the SCPS with different TDS concentrations. The test
time of the potentiostatic polarization is so long that the
metastable pitting of the current peak and signal noise
seem to be indistinguishable. To highlight the difference
between metastable current peak and signal noise, we en-
larged the local data of potentiostatic polarization, and the
metastable current peak and signal noise. In the speci-
mens, the current density decreased sharply at first and
then stabilized. The rapid drop in current density was a re-
sult of the passive film. The formation rate and dissolu-
tion rate of the passive film are balanced within the work-
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Fig.4 Typical current peak of specimen in the SCPS with
1.682x10~* mol/L TDS.
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Fig.5 Typical current transients of 304SS in the SCPS with different TDS concentrations.

ing area of the specimen when the passive film has fully
covered the working area, that is, the current density
maintained at a steady state (Yang, 2017). As concentra-
tion of TDS increased, the current density decreased, indi-
cating a reduction in passive film dissolution rate.

3.3 Statistical Characteristics of Metastable Pit

To analyze the distribution of the maximum depth of
pits, the Gumbel extreme value distribution was applied,
as follow:

P(X < dmax) = CXP {_ eXP [_(dmax - xmax)/)_c]} ) (4)

where x is the random variables of maximum depth of
Pits. Xmax 1S the depth of pits with the highest probability
density, and X is the average depth of pits. In this study,
seven statistical characteristics parameters were studied,
which are peak current density (ipeak), radius of metastable
pit (7pi), stability product of pit (i-a), growth time of
metastable pit (Zgow), repassivation time of metastable pit
(tep), growth rate of metastable pit (Kyrow) and repassiva-
tion rate of metastable pit (Kicp).

3.3.1 Peak current density

The possibility of forming stable pit from metastable
pit increased with ipeak, and extreme value distribution of

pit depth can be expressed in terms of i, (Feng et al.,
2018):

P(x < ipeak) = exp {_ exXp [_(ipeak - xmax)/a']} > (5)

where xn,y s the metastable peak current density with the
highest probability of occurrence, which indicated the val-
ue of current peak when —In(In(1/P)) was equal to zero. a

@ Springer

is a scale parameter which is the reciprocal slope of the
probability lines.

As the time interval has little effect on extreme value
distribution of the peak current density (Wang, 2013), the
current transient of the potentiostatic polarization curve
was divided into 9 segments, and the maximum peak cur-
rent density in each segment is investigated, and then
numbered according to the value from 1 to 9. The statisti-
cal probability of the maximum peak current was calculat-
ed by Eq. (6):

J
TN+ ©
where N=9, and j is serial number of the corresponding
maximum peak of current density.

In Fig.6, extreme value distribution of ipe, in the SCPS
is shown for various TDS concentrations. A decrease in
ipeak from 0.37 to 0.29 nA/cm? was observed with the ad-
dition of corrosion inhibitors, as the TDS concentrations
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Fig.6 Extreme distribution of ipea for 304SS in the SCPS
with different TDS concentrations.
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increased to 3.364x10~* mol/L, indicating that the corro-
sion inhibitor reduced the formation possibility from me-
tastable pit to stable pitting.

3.3.2 Radius of metastable pit

On the basis of hemispherical metastable pit, 7, was
determined in accordance with the Faraday equation as
follows (Feng et al., 2018):

32 N |
= |:( 21II’ZFP)J;O (lmax - lbg)dt:| s (7)

where Z is the molar mass of the material, 55.2 g/mol.
The mean oxidation state of the cations (n) equals to 2.19
(Aghuy et al., 2015). F represents the Faraday constant. p
is the mean density of the material, 7.93 kg/m3.

A comparison of extreme distributions of 7y in the
SCPS for 304SS at different TDS concentrations is dis-
played in Fig.7. The values of r; decreased with increas-
ing TDS concentration, confirming the inhibition influ-
ence of TDS on the development of the radius 7.
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Fig.7 Extreme distribution of rp; for 304SS in the SCPS
with different TDS concentrations.

3.3.3 Stability product

In order to estimate the propensity of pitting transmis-
sion from the metastable state to steady state, the stability
product (i-a) is calculated by taking the current density (i)
and the metastable pit depth (a) (Feng et al., 2018). The
metal surface may become corroded due to localized de-
fects as well as corrosion caused by corrosive medium in
the surrounding environment, the generation of pitting
may gradually evolve from pitting initiation to propaga-
tion. Normally, pitting will produce a covering layer to
prevent the diffusion process, namely the transport of
metallic cations from the pit cavity. However, the devel-
opment of metastable pit would rupture the covering lay-
er, and intensify the anodic reaction, when the stability
product (ipeak7pit) €xceed a threshold value of 3 mA-cm™!
(Feng et al., 2018), the metastable pit would turn into the
stable pitting. On the other hand, repassivation of the
metastable pit may occur if the cover layer is not ruptured.
In this paper, the shape of the metastable pit is assumed as
hemispherical, and the pitting depth (a) is equal to the ra-
dius of metastable pit (7). Therefore, the stability prod-

1021

uct (i-a) was expressed as ipeak7pit, Which were calculated
by metastable pit radius and peak current density.

Fig.8 represents extreme value distribution of ipea 7pic Of
304SS. The values of ipeak7pit Were much lower than the
threshold value (3 mA/cm), indicating that the metastable
pits were repassivated. Moreover, the SCPS with
3.364x10% mol/L TDS exhibited the smallest stability
products with a median value reaching 0.0025 pA/cm.
This further confirmed that the metastable pit was repassi-
vated in the SCSP with a high level of TDS concentration.
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Fig.8 Extreme distribution of stability product of meta-
stable pit for 304SS in the SCPS with different TDS con-
centrations.

3.3.4 Evolution on metastable growth and
repassivation

Extreme value distribution of metastable life time is
shown in Fig.9, and Fig.10 illustrated extreme value dis-
tribution of a total four parameters: growth time of
metastable pit (fgow), repassivation time of metastable pit
(tep), growth rate of metastable pit (Kyow), and repassiva-
tion rate of metastable pit (Kicp).

24 ¢
20
1.6

O Blank
©0.841x107* mol/L
A1.682x107* mol/L
v 3.364x107* mol/L

02 03 04 05 06 07 08 09 1.0
Metastable pit life time (s)

Fig.9 Extreme distribution of metastable pit life time for
304 stainless steel in the SCPS with different TDS concen-
trations.

All the statistical parameters of time, including life
time, fgrow and #., decreased with the TDS concentrations
as depicted in Fig.8 and Fig.9. Besides, Kgrow and K, de-
creased as well. According to the analysis of the N 1s and
S 2p spectra in our previous research, the adsorption
mechanism was mainly attributed to the R-HSO; and
trimethylamine function groups in the TDS molecular

@ Springer
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Fig.10 Extreme value distribution of metastable pits in the SCPS with different TDS concentrations. (a), growth time; (b),

repassivation time; (c), growth rate; (d), repassivation rate.

(Zhao et al., 2019). In the SCPS, the adsorption film of
TDS molecular protects the 304SS from chloride attack.
Therefore, the Kgow decreased as a result of the addition
of TDS. As mentioned before, the transfer process from
metastable into stable state is closely coordinated with the
rupture of cover layer. Additionally, the TDS film ad-
sorbed on the stainless steel also prohibited the contact
between the alkaline cations in the SCPS and 304SS,
which slowed down the K, of the metastable pits. Analo-
gously, aluminum tripolyphosphate has been investigated
as an inhibitor of pitting, and Lu et al. (2019) found that
addition of aluminum tripolyphosphate suppressed both
Kgrow and Krp. The decreasing tendency of these parame-
ters denoted that the addition of TDS inhibited the growth
of the metastable pits, which is in accordance with the
previous study by Yang ef al. (2012), who found that cor-
rosion inhibitors could suppress the initiation and growth
of pits on steel rebar surfaces.

3.4 Mott-Schottky Diagram

In Fig.11, the Mott-Schottky diagram for 304SS in the
SCPS containing a variety of TDS concentrations is
shown. When the potential is below 0.58 Vgcg, several un-
obvious negative slopes can be observed, indicating this
passive film is a p-type semiconductor, the acceptor den-
sity (NVa) of the passive film can be computed from these
negative slopes. The positive slopes are detected in the
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Fig.11 Mott-Schottky diagram of 304SS after 2 h immer-
sion in the SCPS with different TDS concentrations.

potential range of 0.058 Vscg to 0.090 Vgcg, which means
that at this potential range the passive film is n-type (Vig-
nal et al., 2002; Feng et al., 2016), also the donor density
(Np) of the passive film can be calculated from these posi-
tive slopes. Negative slopes occurred again when the ap-
plied potential exceeded 0.09 Vgcg, implying that the pas-
sive film had begun to breakdown (Vignal et al., 2002).

The calculation of space charge layer capacitance (Csyz)
is as follow (Dong et al., 2011):

1

Cvz == 8
a=— ®)
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where @ means the angular frequency, which equals to
2nf. Z" means the imaginary part of the electrochemical
impedance spectroscopy.

The Mott-Schottky equation is expressed as follows
(Yang et al., 2021):

1 2 kT

2 = (Em_Efb__)7 (9)
Csc  eNpéoe, e

1 2

T
= (Em_Ebe"k )9 (10)
’ e

Cic "~ eNpeos,
where the electron charge (e) equals to 1.602x1071° C, the
permittivity of free space charge (¢o) equals to 8.85x10714
F/cm, and the dielectric constant of passive film (g,) is
taken to be 15.6 (Huang et al., 2022). E,, means the poten-
tial of electrode, and Eg means the potential of flat band.
The Boltzman constant (k) equals to 1.38x10723 J/K, T
represents temperature, assuming the temperature is con-
stant, k7/e is negligible since it is merely 25 mV at ambi-
ent temperature. During the analysis, it is generally pre-
sumed that the double-layer capacitance, also known as
Helmbholtz capacitance, is significantly greater than the
capacitance of space charge layer.

Table 2 shows the donor density (Np) calculation re-
sults, Np reduced with increasing TDS concentrations
from 9.284x1022 cm™ to 6.927x1022 cm™3. The reason
could be related to TDS molecules adsorbing onto the
passive film, thereby leading to the reduction of the
Helmholtz capacitance (Feng et al., 2017). Meanwhile,
the lower the Np, the more stable the passive film in the
SCPS, and the less sensitive to pitting (Niu, 2014).

Table 2 Effect of TDS concentration on Np in the passive
film formed after immersion for 2 h

Concentration Np Slope Intercept R2
(mol/L) (1022 cm™) (108) (10%)
- 9.284 0.973 —5.668 0.993
0.841x107 8.184 1.104 —6.498 0.992
1.682x104 7.342 1.231 —7.161 0.991
3.364x10 6.927 1.305 —7.621 0.993

Base on the study of Hamadou et al. (2010), the thick-
ness of the space charge layer (W) was further calculated

as follows:
W= 2&g B —Ee_ kT i
- END m fb e .

Figure 12 illustrates the values of W that formed on the
surface of 304SS based the amount of TDS added. The
values of W increased with the higher TDS concentra-
tions, which indicated that the inclusion of TDS promot-
ed the creation of thicker space charge layers on the
304SS surfaces. Therefore, the passivity of the 304SS in
the SCPS was enhanced with the increase of TDS concen-
trations.

(11)

3.5 AFM Observation

AFM is an effective tool to investigate the localized
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Fig.12 W of 304SS after 2 h immersion in the SCPS with
different TDS concentrations.

corrsion. The AFM images of 304SS after potentiostatic
polarization are illustrated in Fig.13. Obvious morpho-
logy of corrosion pit can be observed on the sample sur-
face when the concentration of TDS is less than
0.841x1074 mol/L in the SCPS, and the depth of pit is de-
creased from —2.2 to —0.26 um due to the addition of
TDS. However, the sample soaked in the SCPS with
1.682x10* mol/L TDS, no corrosion pitting was detected
on sample surface, but the passive film was ruptured, this
indicated that the existed TDS enhanced the stability of
the passive film. In Fig.13(d), the 304SS surface was in-
tact without broken, which further proved that the addi-
tion of TDS prohibited the generation of metastable pit on
the 304SS.

The schematic illustration of TDS inhibition mecha-
nism on the evolution of metastable pit is shown in
Fig.14. Figures 14(d)—(f) show the evolution of meta-
stable pit in the presence of TDS. In the highly alkaline
SCPS, a passive film was formed on 304SS, and TDS ad-
sorbed on the surfaces would prohibited the active sites
from the attack of the chloride ions. The XPS analysis in
our previous research demonstrated that the adsorption ac-
tion is mainly caused by the R-HSOs and trimethylamine
function groups in the TDS molecular (Zhao et al., 2019).
The TDS adsorption film in the vicinity of the corrosion
pits maybe gradually destroyed with the continuous at-
tack of the chloride ions. However, the radius and depth
of the pitting pits still decreases significantly, and the sta-
ble pitting products are reduced as well, as indicated in
Figs.5-7. It is argued by Feng et al. (2018) that highest
peak of current density mainly controls the migration of
pitting from metastable state to steady state. The added
TDS in this study contributed to the reduction of ipea, dis-
playing that TDS could control the transformation of
metastable pits to stable pits as ipea decreased with the in-
crease in TDS concentrations.

4 Conclusions

The electrochemical measurements and AFM observa-
tions of 304SS in the SCPS with different TDS concentra-
tions were used to examine its metastable pit characteris-
tics in this study, and below conclusions were drawn:

@ Springer
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Fig.13 AFM observations on the 304SS after potentiostatic polarization in the SCPS with different TDS concentrations.
(a), blank; (b), 0.841x107* mol/L; (c), 1.682x10~* mol/L; (d) 3.364x10~* mol/L.
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Fig.14 Schematic illustration of TDS adsorption film on the evolution of metastable pit.

1) The potentiodynamic polarization curves of 304SS
demonstrated that both E,,,, and E}, increased as TDS con-
centrations increased, it means that the passive film is
tougher to be destroyed, and the metastable pit is more
difficult to transform into stable pitting.

2) The statistical characteristics of metastable pit de-
monstrated that as the TDS concentrations in the SCPS in-
creased, all seven parameters of metastable pit decreased.
Theses seven parameters include ipeak, Fpits Ipeak 7pits Lgrows
treps Kerow and K., Based on these results, it appears that

@ Springer

TDS can inhibit the sprouting and growth of metastable
pit.

3) The Mott-Schottky tests showed that with increas-
ing TDS concentrations, Np of the passive film dropped
while W increased, indicating that a higher TDS concen-
tration in the SCPS leads to a better stability of the gene-
rated passive film, which in turn helps prevent pitting cor-
rosion from occurring. This work recommends the use of
TDS in the engineering at a concentration of not less than
3.364x10* mol/L.
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