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Abstract

In this thesis, superhydrophobic and lipophilic copper mesh has been fabricated by simple elec-
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troless galvanic deposition methods. The wetting behaviors and oil-water separation of the
as-prepared copper mesh were investigated. The surface morphology and composition were also
evaluated to understand the forming mechanism of superhydrophobicity. Oil-water separation
experiments were carried out by mixing oil liquids with different surface tensions (n-hexane, pe-
troleum ether) and water samples with different salt contents (deionized water, 10% and 15%
NaCl solution), respectively. The separation efficiency of oil-water mixtures with different surface
tensions was calculated and the corresponding mechanism was analyzed. The results show that
the contact angle of the copper mesh with pore size of 380 pm is 167°. And the oil-water separa-
tion efficiency increased as pore size of the copper mesh decreased. For different oil-water mix-
tures, the highest oil-water separation efficiency can reach 99.62%.
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Table 1. Reagents and their materials involved in the work
F 1. KUGETE A RS R

kL ik BRI
14 H (1180 pm)
A (Cu) 20 H (830 um) b R A R A ]
40 H (380 um)
N 251 W
JE/K Z.E(CH;CH,0H) 500 mL JH & TR TAT A 5
THELER(AGNOs) AR25/100 g FoE Tl KA SRR A PR A 7
1EJ\ B (C1eH3sS) 100 g i AR R A
£ £ (NaCl) 3209 R R XA 2 R 2R A ]
Ea 500 ml AT KA SRR A PR A )
i 500 ml TR T A SR R R ]
L 259 TR T A AL 2R A R A
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Figure 1. The photo of copper mesh before (a) 1180 pm, (b) 830 um, (c) 380
um and after superhydrophobic treatment with different mesh size (d) 1180
pum, (e) 830 pm, (f) 380 um

1. MK IERIER A . 2 IERFi(a) 1180 um, (b) 830 um, (c) 380
um B fF: (d) 1180 pm, (e) 830 um, (f) 380 um

Table 2. The contact angle of copper mesh before after superhydrophobic treatment with different mesh size

3 2. BUKALAERIE A EIFLIZ MR E A A

B A 1180 pm 830 um 380 pm
POELED) 74° 88° 91°
PO 149° 159° 167°

JSM-6701F X5 WD 84mm  100um JSM-6701F 5.0kvV x40 WD 84mm  100um

mesh, (b) superhydrophobic mesh, (c) surface structures (d) larger view of ¢
2. #BER/KSAMI(380 pm)REHI FESEM HBBRERF, (a) RIATAN, (b) #BERKIFEM,
(c) ®EFSR, (d) ZREEHSERA
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Figure 3. XPS spectra of the surface of superhydrophobic copper mesh, (a) survey scan, (b) C 1 s, (c)

Ag3/2p
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Figure 4. The schematic diagram of Oil-water separation
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Table 3. The density and surface tension of different liquids
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FEN S K 10%:h 7K 15%35 7K Vel i3 =Y
2% (g/mL) 1 1.071 1.109 0.64~0.66 0.66
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Figure 5. The separation efficiency of superhydrophobic copper mesh with different size in (a) n-hexane/water solution, (b)
petroleum ether/water solution
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Table 4. The contact angle of copper mesh before after oil-water separation
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Figure 6. The schematic diagram of superhydrophobic state
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