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Fig. S1. (a) Schematic of drop impacting on edged structure. (b) Computational domain and
boundary conditions of the simulation. At the initial time, a drop is located above the edged

structure and the drop velocity is set to be a certain value.

0ms 2ms 4ms 9ms 12 ms

| T T T 7

Fig. S2. VOF simulation result of drop impact and split onto an edged surface with top angle ¢ =
0 and top width w of 0.6 mm at We = 8 for the drop just starting to split.
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Fig. S3. Contact radius of drops changing before splitting observed from (a) front and (b) side
view. The top angle ¢ of this case is 90°. Top width w is 0.6 mm at We = 6 for the simulation

and 10 for the experiment which is close to the critical We for splitting.

a Front view b Side view
[ ] Experiment [ Experiment|
[_] simulation 3.0 [__]simulation |
2.54
2.5
E 201 B
£ Ez0- —
a )
154
g1 215
o o
8_ 1.0+ 8_ 10
— —_
(m] ()
0.54 0.5
0.0 T 1 0.0 t

1 2 3 4 1
Time period (ms)

2 3 4
Time period (ms)

Fig. S4. The bar chart to show contact radius of drops changes before splitting measured from (a)
front and (b) side view in Fig. 3.



Supplementary Section 2. Measuring the contact line dynamics
during drop splitting

To measure the dynamic contact angle and its velocity as a drop splits into two parts and slides on
a surface, we refined the 4S-SROF method.! Initially, the user must define a pixel on the baseline
that marks the advancing part of the drop at the position where it first settles on the surface. This
is also done for the final frame, where the two parts of the drop conclude their sliding motion on
either side of the sharp shape. With this user input, the algorithm identifies the baseline and tilt
angle. It then divides the video into two segments, rotating them so that the droplets appear to slide
horizontally from right to left (Fig. S3). Following this adjustment, we obtained two standard
videos of sliding droplets, which we can analyze using the 4S-SROF method. To reduce noise, we
employed morphological transformations using the OpenCV library?, an effective tool for

preserving the shape and advancing angle of the drop while filtering out noise.

Fig. SS. One frame during the measuring of a titling angle of the whole image.
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Fig. S6. Contact line velocity versus spreading length when the drop is split on superhydrophobic

(SHS) and hydrophobic (HS) surfaces. The angle is the opening angle ¢. The top width was 0.2
mm.
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Fig. S7. Contact line velocity versus spreading length when the drop is rebounding/deposited (non-

split). The top width was 0.2 mm.
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FIG. S8. Contact angle changes with the contact line velocity on superhydrophobic and
hydrophobic surfaces. (a) Side-view contact angle versus contact line velocity on
superhydrophobic surfaces with ¢ = 0° and 90°. (b) The corresponding image series of drop split
or rebound process. (c) Side-view contact angle versus contact line velocity on hydrophobic
surfaces with ¢ = 0° and 90°. (d) The corresponding image series of drop split or deposit process.
Weber numbers (We) for these cases are set as when the drop just splits or does not split. In (a)
and (c), the colored dashed line is a linear fitting of the data, and the black dashed line illustrates

the advancing (adv.) or receding (rec.) process for non-split cases.
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