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Supporting methods

Detail mechanism. The chemical composition of oxidized copper meshes was
researched by XRD. The XRD patterns of copper mesh with different oxidation time
were shown in Figure li. It could be seen that the original copper mesh had typical
diffraction peaks of Cu (JCPDS Card No. 4-836), which also could be seen in other
meshes for that Cu was the substrate. With increase of oxidation time, diffraction peaks
showed the formation of orthorhombic-phase Cu(OH), (JCPDS Card No. 13-420).
When oxidation time was over 45 minutes, diffraction peaks of Cu(OH), weakened,
while diffraction peaks CuO strengthened. When oxidation time was 240 minutes,
diffraction peaks of monoclinic-phase CuO (JCPDS Card No. 48-1548) could be seen
clearly. The photos of copper mesh (Figure S3) of different oxidation times illustrated
the color change on the surface of copper meshes, that from yellow to blue, then to
black, which derived from Cu, Cu(OH), and CuO, respectively. Firstly, copper was
oxidized to Cu(OH), nanoneedles as follows !2:

Cu + 2NaOH + K,S,03 — Cu(OH), + K,SO4 + Na,SO4 (1)
When the reaction continued, Cu(OH), nanoneedles gradually vanished:

Cu(OH), + NaOH — Na,[Cu(OH)4] (2)
Part of the Cu(OH), nanoneedles transformed to CuO nanosheets as follows:

Cu(OH), — CuO + H,0 (3)
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Figure S1. Surface topography of copper mesh with different oxidation time, vertical

images are of the same magnification.
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Figure S2. Cross section of copper mesh with different oxidation time. The scale bar

is 20 um.
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Figure S3. Photos of copper meshes with different oxidation time. The scale bar is 2

cm.
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Figure S4. Surface topography of copper mesh with different oxidation time after

treated by PFTS, vertical images are of the same magnification.
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Figure S5. XRD pattern of as-prepared meshes after treated by PFTS with different

oxidation time.
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Figure S6. Photos of copper meshes with different oxidation time after treated by

PFTS. The scale bar is 2 cm.
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Figure S7. Contact angles of water on oxidized copper mesh with different oxidation

time before treated by PFTS.

2 2
a o~ b (Y] w
> > N
O o O
2 %)
2
> o 3} o
.ﬁ m w
c g by
£ £ O
1000 800 600 400 200 0 1000 800 600 400 200 0
Binding Energy (eV) Binding Energy (eV)
o™
c | & " d
> ~ 17
(&) L b
2 0 O
(9] ) -
B 7] = o L
; 5 :
£ o £
T T T T T Y T v T T T T
1000 800 600 400 200 0 1000 800 600 400 200 0
Binding Energy (eV) Binding Energy (eV)

Figure S8. XPS spectrum of (a) pristine copper mesh with smooth surface and
fluorinated copper meshes with (b) smooth surface, (c) nanoneedles, (d) nanosheets.

Peak of F1s could be seen clearly in meshes after treated by PFTS.






Figure S9. The morphology of membranes after penetrated by water, which changed

little, vertical images are of the same magnification.



Figure S10. The morphology of nanoneedles covered lyophobic copper mesh treated
by (a) rushing water as well as (b) ultrasound in water for 12 h and (¢) in ethanol for 12

h, which all changed little.
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Figure S11. The maintenance of separation efficiency of water/CCl; mixture using

nanoneedles covered copper meshes.
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