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Fig. S1 A schematic diagram of oil aerosol filtration device.
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Fig. S2 Compression performance of melamine sponge.
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Fig. S3 Effect of TPI concentration on the shape memory performance of SMSAS.
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Fig. S4 Shape memory performance of SMSAS before and after separation.
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Fig. SS The Stress-Strain curves of PU sponges before and after surface modification.
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Fig. S6 The linear fit curve of separation efficiency and compression ratio.



Table S1. Comparison of different materials for oil aerosol filtration.

Material ~ Filtration  Filtration Pressure Quality

Ref. Material type duration  efficiency drop factor
(2D/3D) (h) (%) (kPa) (kPal)
1 PFAP@GF 2D 3 99.4 8.33 0.61
Superoleophobic
2 2D 20 99.9 3.5 1.97

Coalescing filters

Janus nonwoven

3 2D - 99.45 9.29 0.56
filter
PVDF/PSF blend
4 2D 0.083 99.99 0.123 74.88
nanofiber
5 GPTE/PFAP 2D 3 98.37 4.16 0.99
6 Coalescence 2D 360 >90% <10 ~0.23
Dual-scale Janus
7 2D 4 99.4 8 0.64
filter
NW-CS-Nylon 6-
8 3D - 99.4 0.5 10.23
OP
9 MTMS aerogel 3D 0.02 95 0.2 14.98

3D knitted spacer
10 o 3D 0.5 90 0.08 38
fabrics air filter

CECO™ .
. Filter 2D 4.67 98.92% 1.62 2.8
Environmental
Jiangsu Jiulang ) )
. Superamphiphobic
High-Tech Co., 2D - >99% <1 ~4.6
ePTFE
Ltd
Shape memory
This work superamphiphobic 3D 24 95.4 0.054 57.02
sponge
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