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Fig. S1: LPR with preconditioning before corrosion in simulated sour conditions of (a) CS-PM,
(b) CS-WM, (c) CS-HAZ, (d) CS-PM-CRW11, (e) CS-WM-CRW11, and (f) CS-HAZ-CRW11.
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Fig. S2: EN with preconditioning before corrosion in simulated sour conditions of (a) CS-PM, (b)
CS-WM, (c) CS-HAZ, (d) CS-PM-CRW11, (¢) CS-WM-CRW11, and (f) CS-HAZ-CRWI1.
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Fig. S3: Nyquist plots with preconditioning before corrosion in simulated sour conditions of (a)
CS-PM, (b) CS-WM, (c) CS-HAZ, (d) CS-BM-CRW11, (e) CS-WM-CRW11, and (f) CS-HAZ-
CRWI1, (g, h) Voigt electrical equivalent circuits (EECs).



Table S1: Summary of electrochemical results of welded CS samples with preconditioning before
corrosion tests, in absence/presence of CRW11 (200 ppm) in simulated sour electrolyte.

Samples | Time Eocr Ret (Q.cm?) CR (mmpy) IE (%)
(h) (VIAg/Ag icorr EIS LPR EN
) (mA/cm?)
0 -0.621 + 0.029 + 880 £ 78 034+ 034+ 0.58 £0.20 -
CS-PM 0.003 0.004 0.06 0.05
6 -0.603 + 0.029 + 805 + 88 038+ 034+ 0.62+0.14 -
0.005 0.004 0.07 0.05
12 -0.592 + 0.030 £ 751 £35 040+ 035+ 0.99 +£0.20 -
0.003 0.005 0.07 0.05
24 -0.599 + 0.031 £ 720 + 44 042+ 037+ 1.21 £0.16 -
0.002 0.005 0.07 0.06
0 -0.611 £ 0.010 £ 3110 £ 130 0.09 = 0.12+ 0.02 £0.00 65.5
CS-PM- 0.000 0.001 0.01 0.02
CRWI11 6 -0.606 = 0.006 £ 3203+ 111 0.09 £ 0.06 £ 0.02 £0.00 81.3
0.009 0.001 0.02 0.01
12 -0.588 + 0.006 + 3260 £ 109 0.09 + 0.07 £ 0.02 £ 0.00 80.4
0.003 0.001 0.01 0.01
24 -0.569 + 0.007 £ 3310+ 106 0.09 + 0.08 + 0.02 £ 0.00 76.5
0.021 0.001 0.01 0.01
0 -0.642 + 0.063 + 808 + 44 038+ 0.73 £ 0.71 £0.27 -
CS-WM 0.001 0.010 0.06 0.12
6 -0.579 = 0.042 + 63027 048 + 049 + 0.78 £0.15 -
0.018 0.008 0.07 0.09
12 -0.560 + 0.042 + 580+ 37 0.52 + 048 + 0.51+0.10 -
0.002 0.009 0.08 0.10
24 -0.563 + 0.033 £ 520+ 29 0.58 + 039+ 0.69+0.11 -
0.002 0.006 0.09 0.06
0 -0.563 + 0.013+ 3721 £ 85 0.08 = 0.16 0.02 £0.00 78.7
CS-WM- 0.001 0.003 0.01 0.03
CRWI11 6 -0.557+ ]0.007 £ 2581 £ 109 0.12+ 0.08 £ 0.02 +£0.00 82.9
0.004 0.001 0.02 0.02
12 -0.549 + 0.006 + 3424 + 105 0.09 + 0.07+ 0.02+0.00 84.9
0.003 0.001 0.01 0.01
24 -0.537 + 0.006 + 3302 + 74 0.09 = 0.07 = 0.02 £0.00 80.8
0.004 0.001 0.01 0.01




CS-HAZ 0 -0.611 £ | 0.068 + 173.04 + 1.75 0.79 = 0.71 £0.08 -
0.003 0.0102 3.44 0.31 0.12
6 -0.565 + 0.105 + 187.12 + 1.62 + 1.23 + 0.66 +0.13 -
0.005 0.017 2.87 0.26 0.20
12 -0.550 + 0.082 + 412.63 + 0.74 + 0.96 + 0.84£0.16 -
0.004 0.013 6.86 0.11 0.15
24 -0.533 + 0.042 + 265.26 + 1.15+ 0.48 = 0.74 £0.21 -
0.004 0.008 5.56 0.20 0.10
0 -0.560 + 0.008 + 2800.12 + 0.11 £ 0.09 + 0.02 +0.00 88.8
CS-HAZ- 0.002 0.001 16.00 0.02 0.01
CRWI11 6 -0.556 + | 0.008 + 2600.15 + 0.12 + 0.09 + 0.02 +£0.00 92.4
0.003 0.001 07.33 0.02 0.01
12 -0.551 + 0.006 + 2500.32 + 0.12 + 0.07 + 0.02 +£0.00 92.2
0.002 0.001 87.56 0.02 0.01
24 -0.544 + | 0.007 £ 2440.16 + 0.12 + 0.08 + 0.02 +£0.00 83.1
0.002 0.001 90.88 0.02 0.01

Table S2: Comparative corrosion rate of carbon steel regions at various experimental conditions,

potentiodynamic polarization (PDP), commercial amine-based (CRW11), commercial amine-salt

in glycol aqueous (CR1), commercial amine-b ased (CR2), base metal (BM), Nephelium

lappaceum (NP) extract, zero resistance ammeter (ZRA), corrosion inhibitor (CI).

Samples Electrolyte | Techniques | CR (mmpy) | Inhibitors IE (%) Refs.
CS-PM NaCl, CO,, | EIS,LPR 0.34-0.42 CRWI11 65.5-81.3 | This work
CS-WM NazS,0s, 0.39-0.73 78.7-84.9
CS-HAZ CH;COOH 0.48-1.75 83.1-92.4
CS HCI, PDP, EIS 0.34 Imidazole 68.5-97.7 | (Koetal.,
weldment Mg(OH)z, 2021)
CaCO;,
Fes0q4,
NH4+OH
J55-CS NaCl, CO2, | EIS, PDP 0.33 CR1 81.6-97.1 | (Fayyad et
NaxS CR2 76.5-95.1 | al., 2025)
BM HCI PDP, EIS 4.1 NP extract | 31.0-70.0 | (Gapsari et
WM 19.3 31.0-97.0 | al., 2021)
HAZ 4.0 17.0-80.0
W1 CO»- LPR, EIS 2.1 - - (Lu et al.,
W2 containing 1.5 2016)
w3 1.3




produced
H>O
PM NaCl, CO,, | LPR, ZRA 4.2 Imidazoline- | 73.0-85.0 (Nik
WM CH3;COOH, 14.2 based CI Mohamed
HAZ morpholine 9.0 Daud et
al., 2023)
Base steel NacCl PDP, EIS 0.22 - - (Argade et
al., 2018)
Weld joint- NaCl PDP, EIS 0.1 - - (Huang et
95J/cm al., 2021)
Weld joint- 0.2
80J/cm
Weld joint- 0.1
66J/cm
BM NaCl PDP, EIS 0.1 NaxMoOq 63.5-98.6 | (Tristijanto
WM 0.1 45.0-99.0 et al.,
HAZ 0.5 74.4-99.1 2020)
BM NaCl PDP - NP extract 62.0 (Gapsari et
WM 71.0 al., 2022)
HAZ 83.0
CS- NaCl, Galvanic 0.8 NaNO; - (Yang et
weldments Ca(OH)>, current al., 2021)
NaHCO3
CS Saline water Weight 0.1 Seaweed 21.6-90.8 (Deyab,
loss, EIS, extract 2016)
PDP
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Fig. S4: Raman spectra of corroded CS-PM, CS-WM and CS-HAZ after corrosion tests in

simulated sour conditions (a) no inhibitor and (b) with CRW 11 inhibitor.
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Table S3: Summary of electrochemical results of welded CS samples with preconditioning
before corrosion tests, with CaCO3 deposit in absence/presence of CRW11 (200 ppm) in

simulated sour electrolyte.

Samples Time Eocr icorr Ret CR (mmpy) IE
() | (V/Ag/AgCl) | (mA/em?) | (Q.cm?) | EIS LPR EN | (%)
0 -0.467 £+ 0.063 + 554 +£83 | 0.55+0.11 1.12+0.26 -
CS-PM- 0.005 0.011 0.72+0.12
CaCOs3 6 -0.466 + 0.055 + 527+78 | 0.57+0.13 1.24 +£0.22 -
0.007 0.009 0.64 £0.10
12 -0.457 + 0.056 + 530+79 | 0.57+0.12 1.25+0.22 -
0.001 0.009 0.65+0.11
24 -0.457 + 0.053 + 515+77 | 0.59+0.12 1.51 +£0.30 -
0.004 0.009 0.61 £0.10
0 -0473 0.003 + 4000+ 52 | 0.08 £0.01 0.02+0.00 | 94.1
CS-PM- 0.002 0.001 0.04 +£0.01
CaCOs- 6 -0.462 + 0.004 + 3580+69 | 0.08+0.01 0.02+0.00 | 93.1
CRWI11 0.008 0.001 0.04 +£0.01
12 -0.445 + 0.005 + 3301 £37 | 0.09 £0.01 0.02+0.00 | 91.0
0.009 0.001 0.06 £0.01
24 -0.408 = 0.004 + 3691 £64 | 0.08 £0.01 0.02+0.00 | 91.6
0.010 0.001 0.05+0.00
CS-WM- 0 -0.588 + 0.080 + 293 +£15 | 1.04+0.17 1.01 £0.18 -
CaCOs3 0.001 0.014 093 +£0.15
6 -0472 + 0.069 + 315+ 9 0.96 £0.15 1.02 +£0.21 -
0.049 0.012 0.79+0.14
12 -0.432 + 0.071 £ 299 £ 8 1.02+0.16 094 +£0.17 -
0.073 0.012 0.82+0.14
24 -0.428 + 0.075 + 433+ 16 | 0.70=£0.11 0.92+0.17 -
0.075 0.013 0.87+0.15
0 -0.440 + 0.005 + 4300+ 35 | 0.07+0.01 0.05+0.01 | 93.5
CS-WM- 0.001 0.001 0.06 £ 0.01
CaCOs3 6 -0.438 + 0.008 + 3881 +£42 | 0.08+0.01 0.06 £0.01 | 88.1
-CRW11 0.012 0.002 0.09 £0.02
12 -0433 + 0.008 + 3852+38 | 0.09+0.01 0.06 £0.01 | 88.6
0.003 0.002 0.09 +0.02
24 -0.424 + 0.008 + 3594 +£39 | 0.08 £0.01 0.03+£0.00 | 89.0
0.007 0.002 0.09 +0.00




CS-HAZ- 0 -0.490 + 0.045 38110 | 0.79+0.15 142+£030 | -
CaCOs 0.004 0.008 0.52+£0.09
6 -0.451 0.048 + 341+9 0.89+0.15 1.22+0.26 | -
0.007 0.008 0.55+0.09
12 -0.432 + 0.045 + 328+9 0.92+0.17 1.32+0.28 | -
0.003 0.008 0.52+£0.09
24 -0.446 + 0.045 335£10 | 0.90+0.16 1.31£025 | -
0.011 0.009 0.52+£0.09
0 -0.489 + 0.003+ | 5110+297 | 0.06 +0.01 0.03+0.00 | 92.8
CS-HAZ- 0.001 0.001 0.04 £0.01
CaCO;s 6 -0.453 + 0.003 + 4700 +336 | 0.06 +0.01 0.02+0.00 | 93.3
-CRW11 0.014 0.001 0.04 £0.01
12 -0.401 £ 0.004 £ | 4410+=332 | 0.07 £0.01 0.02+£0.00 | 90.8
0.001 0.000 0.05+0.01
24 -0.375 0.006 £+ | 4420+380 | 0.07 £0.01 0.02+£0.00 | 87.7
0.004 0.001 0.06 £0.01
Table S4: Raman shifts of corroded welded CS samples without and with CRW 11 inhibitor
Raman shifts (cm™)
Corroded - - 410.0 | 527.6 | 635.5 | 687.0
CS-PM
Corroded 290.9 | 328.0 | 410.0 |527.6 |635.5 |687.0
CS-WM
Corroded - - 410.0 | 527.6 | 635.5 | 687.0
CS-HAZ
Additional low intensity peaks with CRW11 inhibitor
Corroded 325.6 | 3609 |471.0 |491.2 |559.7 |607.7 | 730.2 | 742.0 | 757.6 | 781.0
CS-PM-
CRWI11
Corroded 332.1 | 352.7 | 475.1 | 487.2 |499.3 |547.7 | 563.7 | 603.7 | 615.7 | 6593
CS-WM-
CRWI11
Corroded 328.0 | 369.1 | 446.65 | 4953 |603.7 | 615.6 | 663.3 - -
CS-HAZ-
CRWI11




Table S5: Elemental compositions of the three distinct regions of pristine welded CS (PM, WM,
and HAZ) from XRF and EDX analysis

Elemental XRF (wt.%) EDX (wt.%)
compositions | PM WM HAZ PM WM HAZ
C - - - 2.2 24 2.4
Fe 97.8 97.6 97.8 91.9 89.9 90.9
Al 0.3 0.2 0.3 0.2 0.2 0.2
Si 0.1 0.2 0.1 0.7 0.3 0.7
Ca 0.1 - 0.1 - - -
Cr 0.3 0.04 0.3 0.5 0.2 0.6
Mn 1.1 0.9 1.1 1.7 2.0 0.9
Nb 0.02 - 0.02 - - -
Mo 0.2 0.2 0.20 0.2 - -
Sc - 0.03 - - - -
Ni - 0.7 - - 1.0 -
Zn - - - - 1.4 -
P - 0.01 - - - -
0 - - - - - -

Table S6: Surface compositions (EDX) of the three distinct regions of CS-PM, CS-WM, and CS-

HAZ, without/with CRW 11 inhibitor in sour condition after corrosion tests

Surface No inhibitor With CRW11 inhibitor
Compositions CS-PM CS-WM CS-HAZ CS-PM- CS-WM- CS-HAZ-
(wWt.%) CRW11 CRW11 CRWI11
C 24+0.4 6.3+1.7 6.0£1.5 55+0.5 6.5+1.3 6.5+1.5
Fe 83.5+9.8 | 623+21.5 | 56.6+2.6 | 547+79 | 558+0.0 | 72.1£22.5
0] 6.0+0.4 39.1+1.3 314+43 | 31.5+24 | 36.9+49 16.8 £2.2
Na 0.2+0.0 0.1£0.0 1.0+£0.4 1.4+0.2 0.1+£0.0 1.1+04
Cl 0.7+0.1 26+0.3 0.6+0.2 0.2+0.1 0.7+£0.0 1.8+£0.8
Si 0.2+0.1 0.3+£0.1 0.6+0.2 0.3+£0.1 0.7£0.0 0.4+0.2
S 1.3+0.7 0.8+£0.3 1.5+0.3 04+0.2 0.4+0.0 0.2+0.0
Cr 0.4+0.1 0.04 £0.0 1.0+ 0.5 0.3+0.0 0.6 0.0 0.3+0.0
Mn 1.6 0.1 1.5+0.9 0.9+0.0 1.4+0.6 1.0£0.0 1.7+0.3
Al - 0.4+0.0 0.2+0.1 0.1+£0.0 0.2+0.0 -

Ni - 1.0£0.0 - - 0.6£0.0 -

Zn - 1.4+0.0 - - - -

Mo - - - 0.2+0.0 0.9+0.0 -
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Fig. S5: (a, b) SEM micrographs, elemental mapping of (c) C, (d) Fe, (e) O, (f) Na, (g) Cl, (h) Mn,
(1) Si, (j) Cr, and (k) S, and (1) EDX spectra of CS-PM in simulated sour conditions after corrosion
tests.
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Fig. S6: (a, b) SEM micrographs, elemental mapping of (c) C, (d) Fe, (e) O, (f) Na, (g) Cl, (h) Mn,
(1) S1, (j) Cr, and (k) S, and (1) EDX spectra of CS-WM in simulated sour conditions after corrosion
tests.
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Fig. S7: (a, b) SEM micrographs, elemental mapping of (c) C, (d) Fe, (e) O, (f) Na, (g) CI, (h) Mn,
(1) S1, (j) Cr, and (k) S, and (1) EDX spectra of CS-HAZ in simulated sour conditions after corrosion
tests.
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Fig. S8: (a, b) SEM micrographs, elemental mapping of (c) C, (d) Fe, (e) O, (f) Na, (g) Cl, (h) Mn,
(1) Si, (j) Ca, (k) Al, and (1) Mo, and (m) EDX spectra of CS-PM-CRW11 in simulated sour
conditions after corrosion tests.
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Fig. S9: (a, b) SEM micrographs, elemental mapping of (c) C, (d) Fe, (e) O, (f) Na, (g) Cl, (h) Mn,
(1) Si, (§) Ca, (k) Al, and (1) Mo, and (m) EDX spectra of CS-WM-CRW11 in simulated sour
conditions after corrosion tests.
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Fig. S10: (a, b) SEM micrographs, elemental mapping of (¢) C, (d) Fe, (e) O, (f) Na, (g) Cl, (h)

Mn, (i) Si, (j) Ca, (k) Al, and (1) Mo, and (m) EDX spectra of CS-HAZ-CRW 11 in simulated sour
conditions after corrosion tests.
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Table S7: Surface compositions (EDX) of the three distinct regions of CS-PM, CS-WM, and CS-
HAZ with Si0 deposit and without/with CRW 11 inhibitor in sour condition after corrosion tests

Surface No inhibitor With CRW11 inhibitor
Compositions CS-PM- CS-WM- CS-HAZ- CS-PM- CS-WM- CS-HAZ-
(wWt.%) Si0» SiO2 Si0» Si0;- Si0»- Si0,-
CRW11 CRW11 CRWI11

C 29+0.7 34+£04 34+0.5 34+0.9 2.5+0.3 2.6+0.6
Fe 67.1+1.6 | 61.7£0.7 60.2+1.3 61515 | 515+14 | 541+1.1
(0) 224+24 | 289+2.2 25.6+23 258+2.0 | 289+09 | 264+24
Na 0.8+0.1 2.7+0.3 3.6+0.2 45+03 1.3£0.2 0.3+£0.1
Cl - 0.1+£0.0 0.1£0.2 0.3+0.0 0.3+£0.0 0.1£0.0
Si 1.7+0.1 3.8+0.3 41+0.2 04=+0.1 0.7+0.0 13.0+0.5
S 1.5+0.1 1.0£0.1 0.8+0.1 0.9+0.1 0.7+0.1 0.2+0.0
Cr 0.9+0.1 0.4=+0.1 0.03 £0.00 0.3+0.0 0.2+0.0 0.1+£0.0
Mn 0.7+0.1 0.5+0.1 0.2+0.0 0.8+0.1 0.7+0.1 0.5+0.1
P - - - 0.2+0.0 0.2+0.1 0.1£0.0
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Fig. S11: (a, b) SEM micrographs, elemental mapping of (c) C, (d) Fe, (e) O, (f) Na, (g) Cl, (h)
Mn, (i) Si, (j) Cr, and (k) S, and (I) P, and (m) EDX spectra of CS-PM-Si0,-CRW11 in simulated
sour conditions after corrosion tests.
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Fig. S12: (a, b) SEM micrographs, elemental mapping of (¢) C, (d) Fe, (e) O, (f) Na, (g) Cl, (h)
Mn, (i) Si, (j) Cr, and (k) S, (I) P, and (m) EDX spectra of CS-WM-SiO,-CRW 11 in simulated sour
conditions after corrosion tests.
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Fig. S13: (a, b) SEM micrographs, elemental mapping of (c) C, (d) Fe, (e) O, (f) Na, (g) Cl, (h)
Mn, (i) Si, (j) Cr, and (k) S, (I) P, and (m) EDX spectra of CS-HAZ-Si0,-CRW11 in simulated
sour conditions after corrosion tests.
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Table S8: Surface compositions (EDX) of the three distinct regions of CS-PM, CS-WM, and CS-
HAZ with CaCOs3 deposit, and without/with CRW11 inhibitor in sour condition after corrosion

tests

Surface No inhibitor With CRW11 inhibitor
Compositions CS-PM- CS-WM- CS-HAZ- CS-BM- CS-WM- CS-HAZ-
(wt.%) CaCOs CaCOs CaCOs3 CaCO:s- CaCOs- CaCOs-
CRW11 CRWI11 CRW11
C 43+0.5 23+04 41+0.8 34+0.7 2.7+0.5 3.3+£0.6
Fe 663+1.5 86.7+2.0 654+1.5 71.7+1.7 714+1.6 614+13
(0] 20.0+2.2 8.1+0.9 20.6 +2.1 22.6+19 21.1+£2.1 26.6+2.5
Na 0.4+0.1 0.1+£0.0 0.4+0.1 0.6+0.1 0.5+0.1 3.8+0.3
Cl 0.1+£0.0 0.2+0.0 1.9+0.1 0.1+0.0 0.1+£0.0 0.1+0.0
Si 0.1+0.0 0.05+0.03 0.1+0.0 0.1+0.0 0.1+£0.0 0.2+0.0
S 47+0.1 0.1+0.0 46+0.2 0.5+0.1 0.4+0.0 0.8+0.1
Cr 0.2+0.1 0.2+0.0 0.2+0.0 0.3+0.1 0.2+0.0 0.1+0.0
Mn 0.8+0.1 0.9+0.1 0.6+0.1 0.7+0.0 0.6 0.0 0.7+0.1
Ca 0.03 +£0.00 0.1+£0.0 0.03+£0.00 | 0.03+0.00 0.1+£0.0 0.03 £0.00
P - - - 0.2+0.0 0.2+0.0 0.3+0.0

Table S9: Summary of electrochemical parameters for 1D-artificial pit technique of welded CS

wires (1 mm) without/with deposits (S102 or CaCO3) in simulated sour conditions

Samples Eocp Ryit ipit Calculated | Pit propagation
(V vs. g/AgCl) (Q.cm?) (mA/cm?) dpit (um) rate
(mmpy)
Parent metal

CS-PM -0.6 0.0 569.7+60.4 | 1.8+0.0 29.7+£0.6 0.5+0.1

CS-PM-Si0O; -0.5+0.0 3284+6.5 3.1+£0.1 51.5+1.0 0.9+0.2

CS-PM-CaCOs -0.5+0.0 2475+274 | 4.0+0.2 68.3£2.7 1.2+0.2

Welding metal

CS-WM -0.4+0.0 4499+32 | 22+0.0 37.6 £ 0.4 0.7+0.1

CS-WM-SiO» -0.5+0.0 338.7+7.0 3.0£0.1 499+ 1.0 0.9+0.1

CS-WM-CaCO3 -0.5+0.0 321.7+6.7 3.1+£0.1 525+ 1.1 0.9+0.1

Heat affected zone

CS-HAZ -0.5+0.0 640.4+4.5 1.6 +0.1 26.4+0.8 0.5+0.1

CS-HAZ-Si0; -0.5+0.0 3942+2.6 | 25+0.1 429+0.9 0.8+0.1

CS-HAZ-CaCOs3 -0.5+0.0 577.1+£5.5 1.7+0.0 29.3+0.6 0.5+0.1
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Fig. S14: (a, b) SEM micrographs, elemental mapping of (¢) C, (d) Fe, (e) O, (f) Na, (g) Cl, (h)
Mn, (i) Si, (j) Cr, (k) S, and (1) Ca, and (m) EDX spectra of CS-PM-CaCO3 in simulated sour
conditions after corrosion tests.
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Fig. S15: (a, b) SEM micrographs, elemental mapping of (¢) C, (d) Fe, (e) O, (f) Na, (g) Cl, (h)
Mn, (i) Si, (j) Cr, (k) S, and (1) Ca, and (m) EDX spectra of CS-WM-CaCOj3 in simulated sour
conditions after corrosion tests.
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Fig. S16: (a, b) SEM micrographs, elemental mapping of (¢) C, (d) Fe, (e) O, (f) Na, (g) Cl, (h)
Mn, (i) Si, (j) Cr, and (k) S, and (1) EDX spectra of CS-HAZ-CaCOj3 in simulated sour conditions
after corrosion tests.
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Fig. S17: (a, b) SEM micrographs, elemental mapping of (c) C, (d) Fe, (e) O, (f) Na, (g) Cl, (h)
Mn, (i) Si, (j) Cr, (k) S, (I) P, and (m) Ca, and (n) EDX spectra of CS-PM-CaCO3 -CRW11 in
simulated sour conditions after corrosion tests.

23



T T

8 10
Energy (keV)

L S e S T I e e
12 14 16 18

Fig. S18: (a, b) SEM micrographs, elemental mapping of (c) C, (d) Fe, (e) O, (f) Na, (g) Cl, (h)
Mn, (i) Si, (j) Cr, (k) S, () P, and (m) Ca, and (n) EDX spectra of CS-WM-CaCO; -CRW11 in
simulated sour conditions after corrosion tests.
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Fig. S19: (a, b) SEM micrographs, elemental mapping of (c) C, (d) Fe, (e) O, (f) Na, (g) Cl, (h)
Mn, (i) Si, (j) Cr, (k) S, (1) P, and (m) Ca, and (n) EDX spectra of CS-HAZ-CaCO3-CRW11 in
simulated sour conditions after corrosion tests.
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Fig. S20: Microstructure images of (a) pristine PM, (b) pristine WM, and (c) pristine HAZ prior
to corrosion tests, (d) CS-PM (e) CS-PM-CRW11, (f) CS-WM, (g) CS-WM-CRW11, (h) CS-HAZ,
and (1) CS-HAZ-CRW11 after corrosion tests.
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Fig. S21: Optical microscope images of (a-c) CS-PM (d-f) CS-PM-Si0;, and (g-1) CS-PM-CaCO;
after 1D-artificial pit tests in sour conditions.
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Fig. S22: Optical microscope images of (a-c) CS-WM (d-f) CS-WM-SiO», and (g-i) CS-WM-
CaCO:s after 1D-artificial pit tests in sour conditions.
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