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S.1. Surface analysis by X—ray photoelectron spectroscopy
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Fig. S1. XPS deconvolution spectra of (a) Cu 2p, (b) O 1s and (¢) C 1s of Cu90—Nil0 alloy in
synthetic seawater at 2200 rpm after 48 h immersion period.
The XPS deconvolution spectra of Cu 2p, Ols and Cls of Cu90—Nil0 alloy in seawater
at 2200 rpm after 48 h immersion period is shown in Fig. S1. Cu 2p, shown in Fig.S1a, exhibits

the Cu 2ps3; peak at 933.9 eV along with a shake—up satellite at 943.3 eV. These peaks are
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normally assigned to the presence of Cu(ll) species »2. However, in the present case, there must
be some amount of Cu(l) also as the oxidation of Cu(0) to Cu(l) occurs first followed by
oxidation of Cu(l) to Cu(ll). The O 1s deconvolution spectrum (Fig.S1b) exhibits a high intensity
peak at 530.6 eV and a low intensity one at 531.5 eV. The former peak is assigned to mainly
CuO and small amount of Cu20 while the later one is assigned to Cu(OH)2 3. From these results
it can be inferred that the surface film after corrosion of the alloy in synthetic seawater is
composed of CuO, Cu(OH), and Cu20. The C 1s peaks (Fig. S1c) at 283.9 eV, 284.6 eV and
288.0 eV are due to contaminant carbon, which is likely due to cracking of vacuum oil used
during the operation of XPS instrument “. Similar type of results are also observed in Cu90-Nil0
alloy in seawater polluted with 10 ppm sulphide, which are depicted in Fig. S2. In addition to
above peaks, S 2p (Fig. S2a) exhibit two different peaks corresponding to sulphide in two
different environments. The high intense S 2ps/, peak at 161.5 eV corresponds to Cu,S*? and the
other one with less intensity at 162.7 eV represents CuS *°. Hence, it inferred that the surface

film after corrosion of the alloy in synthetic seawater is composed of CuO, Cu.0O, Cu.S and CusS.
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Fig. S2. XPS deconvolution spectra of (a) S 2p, (b) Cu 2p and (c) O 1s of Cu90—Nil0 alloy in

synthetic seawater containing 10 ppm sulphide at 2200 rpm after 48 h immersion period.
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In the XPS survey spectrum of the film formed on Cu—Ni (90/10) alloy in synthetic
seawater containing 6.5 mM APT at 2200 rpm after 48 h immersion period, the peaks due to
copper, carbon, nitrogen and oxygen are detected. The corresponding computer deconvolution
spectra are shown in Figs.23a—d respectively. The XPS exhibited peaks due to N 1s and C 1s,
which infer the presence of APT in the surface film. The C 1s spectrum shows three peaks, one
at 284.9 eV with high intensity and the other two at 284.1 eV and 286.2 eV with less intensity.
The high intense C 1s peak at 284.9 eV is characteristic of carbon present in the aromatic ring of
APT 7. The less intense C 1s peaks at 284.1 eV and 286.2 eV are due to contaminant carbon 8.
The N 1s spectrum shows three peaks, one at 399.2 eV and the other two at 398.3 and 400.5 eV.
The N 1s peak at 399.2 eV is assigned to ‘C—NH2’ group °. Another peak at 398.3 eV is due to
the presence of ‘~N=C’ in the tetrazole ring 1°. The peak at 400.5 eV is due to the presence of ‘—
N-H’ group *. The Cu 2pa2 peak at 933.5 eV infers the presence of Cu(l) species 2. Another Cu
2p32 peak at 934.8 eV along with a shake—up satellite at 943.6 eV infers the presence of Cu(ll)
species also on the alloy surface. The presence of O 1s peak at 531.8 eV is assigned to CuO or
Cu(OH)2 and Cu20, which are formed in small quantities before the formation of the protective
film 3% These results infers the formation polymeric complex namely [Cu(I)APT]. by

electrostatic interactions, which is highly protective.
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Fig. S3. XPS deconvolution spectra of (a) Cu 2p, (b) C 1s, (¢) N Is and (d) O 1s of Cu90—Nil0
alloy in synthetic seawater in the presence of APT film at 2200 rpm after 48 h immersion

period.
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Fig. S4. XPS deconvolution spectra of (a) Cu 2p, (b) C 1s, (c) N 1s and (d) O 1s of Cu90—Nil0
alloy in synthetic seawater containing 10 ppm sulphide in the presence of APT film at
2200 rpm after 48 h immersion period.

Similar peaks are also oberved in the case of the film formed on Cu—Ni (90/10) alloy in
synthetic seawater polluted with sulphide in the presence of 6.5 mM APT at 2200 rpm after 48 h
immersion period and exhibited peaks due to copper, carbon, nitrogen and oxygen. The
corresponding computer deconvolution spectra are shown in Figs. 24a—d respectively.. All these
results infer that the [Cu(l1)APT]n polymeric complex protects the alloy from corrosion even at

2200 rpm in seawater and seawater containing sulphide ions.
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