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Fig. S1.
Copper electrodes (a) pre-deposition and (b) post-deposition of NiMoTi alloy films.
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Fig. S2.

Electrode surface images captured by the camera system. (a) Image size: 252x252 pixels. (b)
Image size: 63x63 points. To reduce optical intensity noise, the intensities of each 4x4 pixels
were averaged into the intensity of 1 point, resulting in the 63%63-point image shown in fig.
S2(b).
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Fig. S3.

The relationship between reflectivity and the angle of incidence.
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Fig. S4.

SEM image and elemental distribution maps of Ni, Mo, Ti, and Cu for the NiMoTi thin
film.



Fig. SS.

EDS scan path of NiMoTi thin films..



(24) JUIIUOD WYY
T

EEEENT
EEREENT
EEEENT
EEREENT
RN .
=

24.4%

Ti

(o - s e T o B ]

-

(%) JUIUOD IO}y

55.9%

A EEEEm
A EEEnE
S AEEEE
S(NEEEEENn
T EAEEn
AN

79.9%

L]

1

TAEnm
Lol -] wy -+ ~ o —

-

(%) JUUO0d JIWOYY
-}

-~ %8 W T N -

Pl

49%

1

7 26%

Figure S6.

Variations in Elemental Composition Across Different Regions of NiMoTi Thin Film

Electrodes.



Table S1.

Compositional distribution of Ni, Mo, and Ti elements across different regions.

Ni Mo Ti N1 Mo Ti

XY XY

(at%) (at%) (at%) (at%) (at%) (at%)
1 1 42.6 47.5 9.7 4 5 38.3 44.6 16.9
1 2 43.8 45.7 10.4 4 6 39.2 43.0 17.7
1 3 45.0 43.9 11.0 4 7 40.0 41.4 18.4
1 4 46.2 42.0 11.6 51 31.3 53.7 14.8
1 5 473 40.4 12.1 5 2 32.4 51.6 15.8
1 6 48.3 38.9 12.6 5 3 33.5 49.6 16.7
1 7 49.2 37.5 13.1 5 4 34.6 47.5 17.8
2 1 39.8 49.2 10.8 55 35.5 45.7 18.7
2 2 41.0 473 11.5 5 6 36.4 44.0 19.5
2 3 42.2 45.5 12.2 5 7 37.2 42.4 20.3
2 4 434 43.5 12.9 6 1 28.7 54.9 16.3
2 5 44 4 41.9 13.6 6 2 29.7 52.7 17.4
2 6 454 40.4 14.1 6 3 30.8 50.7 18.4
2 7 46.2 38.9 14.7 6 4 31.8 48.5 19.5
3 1 37.0 50.8 12.0 6 5 32.7 46.6 20.5
3 2 38.2 48.8 12.8 6 6 33.6 44.9 21.4
3 3 39.3 46.9 13.6 6 7 343 43.2 22.3
3 4 40.5 44.9 14.4 7 1 26.0 55.9 17.9
3 5 41.5 43.2 15.1 7 2 27.1 53.7 19.0
3 6 42.4 41.7 15.8 7 3 28.1 51.6 20.2
3 7 433 40.2 16.4 7 4 29.1 49.4 21.4
4 1 34.0 52.4 13.4 7 5 30.0 47.5 22.4
4 2 35.1 50.4 14.3 7 6 30.8 45.6 23.4
4 3 36.2 48.4 15.2 7 7 31.5 43.9 24.4
4 4 37.4 46.4 15.9




Table S2.
Regional average onset potential distribution.

Potential Potential

X Y X Y
(V) vs. RHE (V) vs. RHE

1 1 -0.23473 4 5 -0.22275
1 2 -0.22602 4 6 -0.22921
1 3 -0.22939 4 7 -0.23308
1 4 -0.21729 5 1 -0.22446
1 5 -0.22836 5 2 -0.21664
1 6 -0.22218 5 3 -0.22858
1 7 -0.23221 5 4 -0.22294
2 1 -0.22416 5 5 -0.21921
2 2 -0.21763 5 6 -0.22609
2 3 -0.21534 5 7 -0.23443
2 4 -0.21993 6 1 -0.22339
2 5 -0.22419 6 2 -0.22921
2 6 -0.22131 6 3 -0.23213
2 7 -0.23419 6 4 -0.22916
3 1 -0.21465 6 5 -0.23361
3 2 -0.2147 6 6 -0.23157
3 3 -0.21611 6 7 -0.23261
3 4 -0.20987 7 1 -0.24883
3 5 -0.22314 7 2 -0.23195
3 6 -0.22124 7 3 -0.23398
3 7 -0.22511 7 4 -0.21981
4 1 -0.2239 7 5 -0.23052
4 2 -0.21484 7 6 -0.23292
4 3 -0.21832 7 7 -0.23337
4 4 -0.22354




