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S1. The Mechanism of Microstructure Transformation

Figure S1. FE-SEM images of samples soaked in ammonia at 50 °C for
(a)24h, (b) 48, (c) 60 h, and (d) 72 h.

According to SEM images of samples soaked at 50 °C for
different times, as shown in Figure S1. We speculate that the
copper oxide formed on the surface of the copper sheet will
exist in the flower-like structure during the early stage of
soaking in ammonia. As the reaction progresses, the oxygen and
ammonia in the bottle are consumed, and the copper oxide



begins to form in a sheet structure. It can be seen that the
sample after 48 h reaction is a micro-nano composite structure,
the bottom layer is densely arranged with a diameter of about
60 ~ 100 nm nanosheets, and the top layer is a diameter of about
1~3.5 um "flower" formed in the early reaction. After 60 h of
reaction, it can be observed that the top "flower" begins to
gradually fall off the nanometer. After 72 h of reaction, the
bottom nanosheet grows to a diameter of about 90-150 nm, and
the top "flower" completely falls off from the nanosheet, thus
changing from a flower-like structure to a sheet structure.

S2. The Contact Angles (CAs) of the F-SS and S-SS after the
Ammonia Immersion and Chemical Vapor Deposition.
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Figure S2. The CA of the (a-b) F-SS, and (c-d) S-SS after the ammonia
immersion and chemical vapor deposition.

S3. FE-SEM Images of the Samples after the Simulated
Condensation Experiments

Figure S3. FE-SEM images of the (a) F-SS and (b) S-SS after the
simulated condensation experiments.

We observed the surface morphology of the samples after
the simulated condensation experiments, and the FE-SEM
images were shown in Figure S3. Compared with FE-SEM
images before condensation, no significant changes were found.



S4. Video of the Coalescence-induced Droplet Jumping
behavior of the F-SS and the S-SS.

S5. Equivalent Circuits for the EIS Results

We used different equivalent circuit diagrams to fit the EIS
results. In Bode-phase angle versus frequency plots, the
high-frequency region and the low-frequency region correspond
to the film layer and the corrosion interface layer, respectively
[58]. Hence, a circuit (Figure S4a) is used to analyze the EIS
spectra of the SS and DS. In this equivalent circuit model, Rs
provides solution resistance, R« provides charge-transfer
resistance, Rt provides resistance of the corrosion layer, Qf and
Qa represent the constant phase elements (CPEs) of the film
capacitor and the electrostatic double layer capacitor,
respectively [48]. The impedance of CPE can be calculated by the
equation [59]:
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Where Yo is the coefficient, j is the imaginary, w is the
angular frequency, and n is the phase. Because of the
non-ideal capacitance characteristics of the electrode
surface, CPE is considered to be an alternative to
capacitance.

In the low-frequency region of the Nyquist plot, the
kinetics of electrochemical reactions are restrained by
diffusion, resulting in a frequency-dependent response that
is represented as a straight line with a constant slope,
commonly known as the Warburg straight line [60]. Thus, a
Warburg element (W) was appended to the circuit of the BS
for analysis, as shown in Figure S4b.
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Figure S4. Equivalent circuits for the EIS results of the (a) SS and DS,
(b) BS.
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