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Abstract: In view of the time-consuming procedure and/or high cost for the fabrication of superhydrophobic materials, a
simple one-step process was developed to render phosphor-copper mesh surfaces with superhydrophobicity. Thus, coralloid
Cu,0 nanostructure was generated on phosphor-copper mesh surface by immersing the mesh in the mixed solution (volume
ratio of 1:3) of the ethanol solution of 1-dodecanethiol (0.01 mol/L) containing and distilled water at room temperature. The
results show that the as-prepared phosphor-copper mesh exhibits very high advancing/receding contact angles of 161.2°+0.7°
and 160.2°+0.3°, as well as a low contact angle hysteresis of 1.1°+0.5°. Moreover, four types of oils and organic solvents
(gasoline, diesel oil, n-hexane, toluene, and chloroform) can be well separated by the mesh at an efficiency of more than 98%.
Compared with the traditional two-step preparation process, the present method has advantages of easy operation, reduced
material consumption, short reaction time, and high efficiency. This demonstrates that this approach, being facile, inexpensive
and time-saving, can be well adopted to fabricate ordered Cu,O nanostructures on the phosphor-copper mesh, thereby
providing some guidances for the large-scale practical application of the superhydrophobic structure.
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(a) Pristine phosphor-copper mesh (b) As-prepared phosphor-copper mesh
2 B MR i SEMIE S
Fig. 2 Surface morphologies of the phosphor-copper mesh
1.2
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s « b—As-prepared phosphor-copper mesh 6, (160.2°+0.3°)
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Fig. 3 XRD patterns of the phosphor-copper mesh before and

after construction of Cu,O nanostructure
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Fig. 4 Advancing/receding contact angle (denoted as 6, and 6y)
of the as-prepared superhydrophobic phosphor-copper mesh
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Fig. 5 Approach, contact, deformation, and departure processes of a 4 pL. water droplet suspended on a syringe with respect to the as-

prepared superhydrophobic phosphor-copper mesh

24 6.0 22
[ 2 o [ .0
p 201 o - 2 fg
& I o& 5 50 B
2 o0 S| 2 as | z 0
! = S < 12
Z 08 f o 235 210
§ FEas § 3.0 t § 0.8
5 04 [532 s 25 L E 06
0 n L L L 2.0 04 L " L L " L
200 400 600 800 1000 526 528 530 532 534 536 159 160 161 162 163 164 165 166
Binding energy / eV Binding energy / eV Binding energy / eV
(a) XPS survey spectra (b)O 1s (c)S2p

K6 HBKBER M REIXPSAEIEE . O 1sHIS 2phymi s P& 1811
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Fig. 8 SEM morphologies of the Cu,O nanostructure on phosphor-copper mesh (volume ratio of the ethanol solution of 1-dodecanethiol and

distilled water is 3 : 1) and photograph of the water droplet with a contact angle of 149.1°+0.6°
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(a) As-prepared phosphor-copper mesh

(b) Magnification of area in (a)

(c) Static contact angle
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Fig. 9 SEM morphologies of the Cu,0O nanostructure on phosphor-copper mesh (volume ratio of the ethanol solution of 1-dodecanethiol and
distilled water is 1 : 1) and photograph of the water droplet with a contact angle of 148.2°+3.7°

1O pm

(a) As-prepared phosphor-copper mesh

(b) Magnification of area in (a)

(c) Static contact angle

B 10 bR AR B £ B RS 26K AR L 9 1 2 40 A BA AR 99 322 1f Cu, O 4N K 45 M T 550 K i 25422 fnk A1 M 41.2°+0.8° /N

LI T

Fig. 10 SEM morphologies of the Cu,O nanostructure on phosphor-copper mesh (volume ratio of the ethanol solution of 1-dodecanethiol and

distilled water is 1 : 40) and photograph of the water droplet with a contact angle of 41.2°+0.8°

— Uz

SCHp i i — o A LA — 25 A T R K
W, AN TG R W &, B
B, BEM. S THRAE, AT RLSEIUORMUS AR P ARG
Mo I LA S R KRR R IR, BE
SR T B o WS, R IR 1
[ 5 TR A DUAR , s HOBCE TR mmh, B
—E R IE C ke 5 2R RUK IR GV, e
BB T R R TR, IE O e AR DRI T
PRI 2 AR R F A, K2 B Rl )

s
As-prepared
phospher-copper

mesh
mesh )

|
| N-hexane

Water

1, JFE I B R LY, IECbeA
PARGF bl T i
P11 22 A2 0] D) % A i) 28 1) 9 K TR

AR AR B RO . R0 0, R R TA
LS. IEC . ETASSHARTA ML B AR
RIRT98%, RILMLF AR B rERE. 7
T 7K 3 B S0 P R R K B D, 28 T Uk
3R, NoRT, FHAE60°HEAH L T44:30 min, 7]
BT A B SE g . WFSE R BL, St 3RAEIAIH
TR G 5 S 1) B A Tl O T S 0 R K B 3 B

\ AR
\ W
‘ L

As-prepared <«

phospher-copper

N-hexane N-hexane

Water
Water

B 11 FT 5B T ek i S st

Fig. 11 Simple experiment designed to separate the mixture of n-hexane and water
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Fig. 12 Separating efficiency of different types of oil or organic
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