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1. SEM imags of free-standing PPy films fabricated at the different concentration of HCI
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Fig. S1. SEM imags of free-standing PPy films fabricated at the different concentration of HCI, (a, b) 0.01 mol-L™,
(c, d) 0.03 mol-L™, (e, f) 0.05 mol-L . Scale bars represent 100 um.

One can see that the no significant changes were observed on the surface morphology of the PPy film toward
aqueous phase (PPy-A) both in size and uniformity (Fig. S1a, c, and e), when the hydrochloric acid concentration
is varied from 0.01 to 0.05 mol-L™ and pyrrole monomer concentration is 0.2 mol-L?, As shown in Fig S1 b, d,
and f, the the porous depths and diameters of the surface of PPy film toward organic pahse (PPy-O) are affected by
the concentration of dopants used in the polymerization. The average diameter of porous produced in HCI of 0.01
mol-L? is about 200 um (Fig. S1b), those made in HCI of 0.03 mol-L* approach 90 um (Fig. S1d), and those
synthesized in HCI of 0.05 mol-L™" are centered around 72 um (Fig. Sif). Fowever, the oriented porous

microstructures facing organic phase have not been obversed at the low HCI concentration.
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2. SEM imags of free-standing PPy films fabricated at different organic phases
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Fig. S2. SEM images of free-standing PPy films fabricated at different organic phases, (a, b) benzene, (c, d)
toluene, (e, f) hexane, (g, h) chloroform. Scale bars represent 100 pm.

When the aqueous phase contains hydrochloric acid (0.08 mol-L™) as the dopant and electrolyte; and pyrrole
monomer (0.2 mol-L™Y) is dissolved in different organic phase, such as, benzene, toluene, hexane, chloroform, as
shown in Fig. S2. It is clear that PPy-A surfaces show also a typical hierarchical micro/nano-structures at different
organic phases (Fig. S2a, c, e and g), and the PPy-O surfaces are wrinkling, thus also leading to the formation of
the parallel ridges that is similar with the PPy-O surface formed in dichloromethane (Fig. S2b, d, f and h). The
diameters of the porous range from 20 to 50 um, and the average distance between ridges range from 50 to 200

pm.
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3. Static contact angles (CA) and sliding angle (SA) of water droplet on the wings of the butterfly
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Fig. S3. (a, b) Static CA and SA of water droplet on the wings of the butterfly seen from direction parallel to the
ridge; (c, d) Static CA and SA of water droplet on the wings of butterfly seen from the direction perpendicular to
the ridge.

As show in Fig. S3, the water contact angle (CA) measured at a solid-air interface in the direction parallel to the
ridge is 137.3 £ 1.7° (Fig. S3a), and that in the perpendicular direction is 142.1 + 1.5° (Fig. S3c). As can be seen
from Fig S3b, the droplet starts to roll off the surface in the direction parallel to the ridge when the wing is slightly
tilted upward at an angle of 13.3 + 2.4° However, the droplet doesn’t roll off the surface in the direction

perpendicular to the ridge, when the wing is tilted gradually upward, until at an angle of 19.1 £ 2.9° (Fig. S3d).
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4. Water CA of droplet on the PPy-A and PPy-O surfaces of a free-standing Janus PPy film measured at a

solid-air interface
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Fig. S4. (a) Water CA of droplet on the PPy-A suefaces, (b) Water CA of droplet PPy-O suefaces.

From this figure, we can observe that water CAs on the both surfaces of PPy film are 0° -exhibiting

superhydrophilicity in air.



