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Figure S1. The infrared spectra of cellulose powder and cellulose sponge. The infrared spectrum of each peak is
similar before and after the regeneration which indicated that the cellulose didn’t have derivative reaction and kept

good hydrophilic nature.



Figure S2. SEM images of the cellulose sponge. (a) The cellulose sponge surface with nanopore. (b) The cellulose

sponge surface with macropore. (c) The cross-sectional SEM image of cellulose sponge.
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Figure S3. (a)The separation efficiency of cellulose sponge surface with nanopore and macropore. (b) The flux of
cellulose sponge surface with nanopore and macropore. (c) Droplet size distribution of filtrate by DLS after
separation by nanopore surface. (d) Droplet size distribution of filtrate by DLS after separation by macropore

surface.

In order to validate the top-layer with nanopore of the cellose sponge on the
oil/water separation, we cut out the top-layer and test its oil/water separation
efficiency, flux and the droplet size distribution of filtrate. Compared with Figure S2a,
after cutting out the top-layer, there are discrete macropores of 5~20um in diameter
disorderly distributed on the surface. The microemulsion with the sizes lower than
20pm can easily penetrate the macropores (Figure S3b). Compared to the sponge with
nanopore (Figure S3a), the cellulose sponge with macropore has relatively lower
oil/water separation efficiency. Nevertheless, the separation efficiency of 96.42% is
higher than that of the same pore size membrane. The honeycombed body (Figure S2c)
with the pore size of 0~10pm of the sponge will block a part of oil droplets penetrate

the sponge and Figure S3d also illustrates this point.
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Figure S4. The bending performance of the cellulose sponge.



Figure S5. Optical image of the crooked cellulose sponge.
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Figure S6. (a) Droplet size distribution of oil/water emulsion by DLS. (b) Droplet size distribution of filtrate by

DLS.
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Figure S7. Digital photos of the cellulose sponge. a) Digital photos of the dry cellulose sponge. b) Digital photos

of the cellulose sponge wetted by water.

Movie S1 and S2. The effect of the water layer on the Py earimrough-

In Movie S1 and Movie S2, two pieces of cellulose membrane was exactly the

same with thickness of 0.14mm and pore size of 300nm. To imitate the Scheme 2, the



two membranes were dipped in the water. One of the membrane was waken out from
water and fixed on the separation experiment setup with water immediately to imitate
the oil supported by water layer (Movie S1). The other one was taken out from water
and dried the water of the surface with filter paper to imitate the oil supported by air

(Movie S2).



