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Table S1. Dimension parameter of the micropillars array on the hierarchical micro/nanostructured 

superhydrophobic Cu surface. 

Surface Length a (µm) Spacing s (µm) Height h (µm) 

N 0 0 0 

MN100 100 100 ˃ 200 

MN125 100 125 ˃ 200 

MN150 100 150 ˃ 200 

 

 

Figure S1. Schematic drawing of structure parameters of micropillars array on the hierarchical 

micro/nanostructured superhydrophobic Cu surface. 
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Figure S2. (a) The visualized experimental setup for nanofluid droplet impacting on the cold 

hierarchical micro/nanostructured superhydrophobic Cu surface. (b) The visualized experimental setup 

for nanofluid droplet impacting on the cold elastic PDMS superhydrophobic surface. 

 

Section S1 

Effect of nanoparticle concentration on the nanofluid droplet impacting dynamics on cold 

MN100 surface. 

Figure S3 shows the dynamic process of nanofluid droplets with nanoparticle concentrations of 

0.5 wt% and 1.5 wt% impacting on the MN100 surface at a velocity of 1.4 m/s. It can be seen that the 

nanofluid droplet with a nanoparticle concentration of 0.5 wt% detaches from the cold MN100 (-5 ℃) 

at 15.8 ms; whereas nanofluid droplets with a nanoparticle concentration of 1.5 wt% bouncing off the 

cold MN100 surface at 15.4 ms at the same impacting velocity. The spreading ratio (Dmax/D0) is 

defined as the ratio of maximum spreading diameter (Dmax) to droplet initial diameter (D0). As can be 

seen in Figure S4a, when the nanoparticle concentration of nanofluid droplet increases from 0.5 wt% 

to 1.5 wt%, Dmax/D0 is in the range from 2.58 to 2.59. Figure S4b shows the contact time of the 

nanofluid droplet with the nanoparticle concentrations ranging from 0.5 wt% to 1.5 wt% on the cold 

MN100 superhydrophobic Cu surface. The contact time of nanofluid droplets varies between 15.8 ms 

and 16.1 ms. These results demonstrate the influence of the nanoparticle concentration on the nanofluid 

droplet impacting dynamic process is small enough that we can ignore it. Therefore, we select the 

nanoparticle concentration of 1 wt% to investigate the nanofluid droplet impacting dynamics in the 

manuscript.  
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Figure S3. (a) Selected snapshots of a nanofluid droplet (0.5 wt%) impacting on the cold MN100 

superhydrophobic Cu surface (-5 ℃) at a velocity of 1.4 m/s. (b) Selected snapshots of a nanofluid 

droplet (1.5 wt%) impacting on the cold MN100 superhydrophobic Cu surface (-5 ℃) at a velocity of 

1.4 m/s. 

 

 

Figure S4. (a) Spreading ratio Dmax/D0 of the nanofluid droplet at a velocity of 1.4 m/s with the 

nanoparticle concentrations ranging from 0.5 wt% to 1.5 wt% on the cold MN100 superhydrophobic 
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Cu surface (-5 ℃). (e) Contact time of the nanofluid droplet at a velocity of 1.4 m/s with the 

nanoparticle concentrations ranging from 0.5 wt% to 1.5 wt% on the cold MN100 superhydrophobic 

Cu surface (-5 ℃). 


