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Figure S1. Atmospheric-pressure N2 plasma treatment on AZ91D (7.6 cm x 10.2 cm, 0.3 cm

thick).

Table S1. Water contact angle measurement on CO2 and Air AP-treated AZ91D surfaces.

AS-IS

Fresh 600 grit

CO,-AP

Air-AP

82.3 + 6.3° (n=8)

32.5 +7.3° (n=8)

Not measurable (<10°)

19.5 + 8.3° (n=8)

D

|




2000

~ 7
5 o (a) EIS results H, collection _ (b)
S for AZ91D — 6 results —@—grit600
'8 1600+ 1S —@8—plaOp06
= =5
g 5 —8—plaOp12
é 1200 24 pla0p24
i .0
[ pras)
S s00] Q7 Untreated
g o )
o} ' f Surf. area:
c 4009 5 371026 3291 161-600gri3p5nack-ipm_02_PES | » 1 o 0.833 cm?
2 e st
g @ b211025_az91dtof-co2ps-p24-3pSnact-8am_02_PEIS| 0
g ° 0 4 8 12 16 20 24 10 30 50 70 90 110 130 150
Immersion time in 3.5% NaCl / h
(c) Baseline 600
grit SiC finish
AZ91D
CO, plasma
treated
AZ91D
(d) (e)
0.83 cm2area | CPE |
in 3.5wt.% NaCl B = =1
800+ -~ ~©._Untreated m
€ L om
5 S R N ) R
S 0.24 cm R, |
£ 400 *** 0, . .
N 4 0.06cm . Rs: solution resistance
‘\0\’ \ R, & R,: porous film & charge transfer
. P 1 resistances
0 * ® CPE, & CPE,: constant phase elements
0 400 800 1200 1600 2000 2400 | associated with film & double layer
Z(real)/ ohm capacitances

Figure S2. (a) Corrosion reaction resistance of CO2 AP-treated AZ91D and untreated surfaces
over time in 3.5% NaCl. (b) Hydrogen collection of CO2_AP-treated vs. untreated AZ91D surfaces
(c) corresponding photo images of samples after hydrogen collection. (d) Nyquist impedance
spectra of untreated and CO2 AP-treated AZ91D with 3 different spacings after 1 h immersion.
The lowest frequency is 1.3 Hz for the impedance spectra. Note that the impedance spectra at
frequencies < 1.3 Hz were noisy, so they were not used for the impedance data fitting. (e)
equivalent circuit used to fit the impedance data. The corrosion reaction resistance was determined
from the sum of Ri and Rz. The chi-square values of all fitting were lower than 0.002, indicating
sufficient quality of data fitting.



Table S2. process parameters of N2 AP treatment.

Process Distance (mm) | Speed (mm/s) | Gas Flow Rate (L/min) Power (W)
1 4 25 33 523
2 4 10 33 516
3 4 5 33 511
4 4 1 33 510
5 4 3 33 515
6 4 3 33 547
7 4 10 33 608
8 4 10 45 640
9 8 10 45 643

R, = 0.45~0.55 um R,= 0.34~0.45 um

R = 0.69~1.79 um

R,= 0.28~0.29 um

Figure S3. Optical microscopic images of AZ91D treated with one time swing of N2> AP
treatment with various operation parameters, corresponding to the Table S2.



1600 grit-finished AZ91D_

Figure S4. Scalable MIL 23377 primer-coated AZ91D sheet samples (7.6 cm X 10.2 cm X 0.2 cm)
after 481 hours in a salt spray chamber. Inset photos are 600 grit finished AZ91D and N2 AP-
treated AZ91D with the operation parameter of process 1.



