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1. Preparation of PAN-PCL Janus membrane

1 g PAN was dissolved in 10 mL DMF by magnetic stirring for 12 h at room
temperature, and then PAN precursor solution was obtained. At the same time, 2 g PCL
was added into 10 mL CF/DMF (4:1, v/v) mixed solvent to obtain 20 wt% PCL
precursor solution. Both precursor solutions were placed into 5 mL syringes. The PAN
substrate layer was fabricated at 16 kV applied voltage and 1 mL h™! feeding speed for
2 h. Then the PCL fiber membranes with different thickness were electrospun on PAN
substrate layer with an applied voltage of 12 kV and a flow rate of 2 mL h™! for different
electrospinning time (10 min, 20 min and 30 min, respectively). The prepared Janus
membranes were named PAN—-PCLXx, where x represented the electrospinning time of
PCL.

2. BET analysis

As presented in Figure Sla, pure PAN exhibited type Il adsorption-desorption
isotherm with the Hi hysteresis loop, implying the existence of mesoporous structure
[1]. PAN/TiO2 and PAN/TiO>—PCLx all possessed typical type II isotherms with sharp
H3 hysteresis loop and the adsorption capacities were all higher than pure PAN (Figure
Sla—d) [2]. Meanwhile, the adsorption capacities of PAN/TiO2—PCLx increased with
the introduction of PCL, and the PAN/Ti0O>—PCL20 exhibited the maximum adsorption

capacity.
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Figure S1. Nitrogen (N) adsorption-desorption isotherms of (a) PAN, PAN/TiO,, (b)
PAN/TiO,—PCL10, (c) PAN/TiO,—PCL20 and (d) PAN/TiO,—PCL30.

3. Surface wettability

Figure S2 was the dynamic wettability of a water droplet on different membranes.
When the water droplet was in contact with the surface of PAN, the WCA was 94.2°. It
took only 1.2 s to completely wet the surface of the PAN. While the water droplet
immediately wetted the PAN/TiO2, and the WCA of PAN/TiO2 was 0°. The WCAs and
wetting time of all PAN/TiO>—PCL samples increased with the addition of PCL layer.
The PAN/Ti02—PCL30 possessed the highest WCA with 132.3° and the complete
wetting time increased to 118 s. The result indicated that the introduction of TiO2 and

PCL could increase asymmetric wettability.
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Figure S2. Dynamic optical images of the wettability of a water droplet on (a) PAN, (b)

PAN/TiO», (c) PAN/TiO,—PCL10, (d) PAN/TiO,—PCL20 and (e) PAN/TiO,—PCL30.

4. Mechanical properties

Figure S3 showed the stress—strain curve of PCL. The tensile strength and strain of

PCL were 4.98 MPa and 99.23%, respectively.
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Figure S3. Stress—strain curve of PCL.
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