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Figure S1. Corresponding diameter distribution curves of (a) PAN, (b)SPAN and (c)
SPAN-PPy NFMs, respectively.
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Figure S2. SEM images and corresponding diameter distribution curves of the SPAN-

PPy-ZnO nanofibrous membranes through different hydrothermal reaction time: (a) -

(@)1h,(b)-(®)4h,(c)-(c’’)8hand (d) - (d”’) 16 h, respectively.
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Figure S3. SEM images of the SPAN-ZnO16 nanofibrous membranes, right is the high-

magnification SEM image of nanofibers. The time of hydrothermal reaction is 16 hours.
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Figure S4. EDX scan images and elementary composition of SPAN-PPy-ZnO8 NFM.
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Figure SS. Photographs of dynamic measurements of water permeation on the surface

of PAN, SPAN and SPAN-PPy NFMs
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Figure S6. Underwater oil-adhesion property on the surface of the SPAN-PPy NFM.
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Figure S7. Schematic of the underwater oleophobic “Cassie— Baxter” model for

SPAN-PPy-ZnO8 NFM.
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Figure S8. Young’s modulus calculation of relevant fibrous membranes.
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Figure S9. (a) Ultrafiltration device for measuring the oil intrusion pressure of as-
obtained membranes. (b) The pore size distribution curve of the SPAN-PPy, SPAN-
PPy/ZnO composite membrane, the mean pore size is 0.65 pm and 0.43 um,

respectively.

Figure S10. Photographs of Lab-scale cross-flow equipment.
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Figure S11. DLS size distribution curves of (a) the surfactant-free and (b) surfactant

stabilized diesel emulsions, and their corresponding filtrates (a’ and b’) after

separation.
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Figure S12. Optical microscopy images of the corresponding emulsions derived from

different oils with or without surfactant. (a) n-hexane, (b) petroleum ether, (c) xylene

and (d) hexadecane.
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Figure S13. Photographs of (a) surfactant-free emulsion and correlative filtrate under
different driving pressure. (b) Permeation fluxes and corresponding efficiency of
surfactant-stabilized diesel-in-water emulsion under different driving pressure. (c)
surfactant-stabilized emulsion and correlative filtrate under different driving pressure.

The experiment oil is diesel.
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Figure S14. Behavior of oil droplets during permeating in the cases of (a) surfactant-

free oil-in-water emulsion and (b) surfactant-stabilized oil-in-water emulsion

S-8



321 25
(a) 301 (b)
4 A~
' - 2.01 L \

3 GR/diesel emulsion z = N
o 20 ppm GR i R
= Filtrate of 140 mL 8 1.59 —— mBrdiesel emulsion
o —— Filtrate of 120 mL % - 20 ppm MB
& Filtrate of 100 mL 2 Filtrate of 20 mL
2 0.2 ~— Filtrate of < 80 mL s 1.01
g 3
g 2 .
< 0.54

L me——s o e

400 450 500 550 600 650 700 500 550 600 650 700 750
Wavelength (nm) Wavelength (nm)

Figure S15. UV-vis spectra of (a) CR and (b) MB emulsions and corresponding

filtrate for the SPAN-PPy-ZnO NFM.
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Figure S17. Photographs of (a) PAN, (b) SPAN, (c) SPAN-PPy, (d) SPAN-PPy-
ZnO8 NFMs, respectively.
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Figure S18. UV-vis spectra of MB solution within 40 min under visible light irradiate

for (a) SPAN, (b) SPAN-PPy and SPAN-PPy/ZnO8 NFMs.
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Figure S19. Flux recovery ratio (FRR) of fouled as-prepared membranes after water

rinsing and light irradiation.
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Figure 20. The change of WCA and UWOCA for SPAN-PPy NFM after encountering

fouling from diesel oil and after vis-light irradiation.
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Table S1. Summary of the oils properties and the related TOC values of 1% oil/water

emulsions. The filtrate is collected under 10 kPa of driving pressure.

Oils Viscosity  Density  Surface tension TOC of TOC of
(mPa.s) (gcm?) (mN m™) filtrate/SFE  filtrate/SSE

(mg L) (mg L)

Petroleum 0.3 0.67 18.8 2.7/1223 28.9/3140
ether
n-hexane 0.3 0.66 18.4 2.6/856 25.1/1630
Xylene 0.75 0.86 31.2 2.0/1360 28.3/2520
Hexadecane 3.28 0.77 27.2 9.7/2360 32.3/4580
Diesel 2.87 0.84 26.8 11.6/3250 35.3/5018
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