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Fabrication of Super-hydrophobic Copper Foam and Its
Application in Oil-Water Separation

CAO Kun, HU Ling-yu, L1U Chun-miao, LI1U Xin-lan, YANG Yan-giu

(School of Chemistry and Chemical Engineering, Neijiang Normal University, Neijiang 641100, China)

ABSTRACT: The work aims to prepare a superhydrophobic copper foam for oil/water separation. Nanoscale rough structure
surfaces were prepared based upon in-situ growth of ZnO crystals on copper foam surfaces in deposition method. Then a super-
hydrophobic copper foam was fabricated by modifying the surface with triethoxyoctadecylsilane. Surface morphology, chemical
composition and wetting behavior of the copper foam were characterized by SEM, XRD and contact angle tester. The fabricated
copper foam had superhydrophobic surface with water contact angle of about 150°, and separation efficiency on different
oil-water mixtures was over 95%. Furthermore, the superhydrophobic copper foam showed excellent mechanical abrasion resis-
tance. Separation efficiency of the superhydrophobic copper foam on acidic or alkaline oil-water mixtures was slightly de-
creased by adjusting alkalinity or acidity of oil-water mixtures. After continuous separation for 30 cycles, separation efficiency
was not significantly decreased, and water contact angle was still over 130°, and good durability was acquired. ZnO crystals can
be prepared on the surface of copper foam in the method of in-situ deposition and modified by low surface energy silane. The

fabricated superhydrophobic copper foam can separate various oil/water mixtures effectively, and separation efficiency slightly
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after cyclic seperation. The modified copper foam is of potential application value to large-scale separation of oil/water mixtures.

KEY WORDS: copper foam; superhydrophobicity; oil-water separation; deposition; ZnO; silane
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Fig.1 Sandpaper abrasion test on superhydrophobic copper foam

1.4 Ko EEREMK

TRA T B A ZEIEK . 10%ER R . 10%5
FACENIE R BIVE e L BREERIBRME KA, TR T
0 WIEC k. ADEw . Seh . yah . A



F4718% £

HEAE B IR (Y 5 Stk o B 0 S - 73 -

SEAAR, AR 1 1 IRERMAKIESEY .. #
il 28 4 R B K U TR AR B TR AR L, KR & & 1e
FIFEIARE L, # I T 8  ESCRE A
A (1) #ATIHHES
1= Vasier/ Viefore X 100% (1)
K g MK BB Vietore M Vagier 735014
A3 BRI E TR AR TR

2 #R5HE

2.1 HEmEHREAENR

[ 2 Sy 4h B 10 AR B SOV T 35 1] o DT Hh T L
E i, ZnO MR AETRRAE B R0 B% o0, B—K
ZnO FRRSTFE 10 um A6 . ZnO SR K EEFE 2~
3um, EA2H 50~200 nm, X5 b BRS Y 67K 5 %
T[] B EL A K B 4 oK RUBE O TR 254

& 3 MR R4S A9 XRD &, AT L

SEM HV: 20.0 KV WD: 9.71 mm
SEM MAG: 500 x Det: SE

VEGA3 TESCAN

NJNU

Bl 2 K 1 TR AR 3R T oW 3
Fig.2 SEM micrograph of superhydrophobic copper foam
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Fig.3 XRD pattern of superhydrophobic copper foam
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Fig.4 Contact angle measurements: a) unmodified copper foam, b) modified copper foam, c) water (blue)-oil (red) separation
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Fig.6 Separation efficiency of different oil-water mixtures
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