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ABSTRACT Super—hydrophobic surface has been considered a new and promising anti—corrosion
technology, recently. A super—hydrophobic film has been fabricated on Cu-Ni alloy (B30) substrates
by chemical etching and self-assembly. The effects of etching process and self-assembly technology
on the property of filmed B30 had been investigated by means of contact angle measurement and
electrochemical test. The results show that suitable surface roughness played a vital role in preparing
super—hydrophobic surface with excellent corrosion resistance in comparison with the electrochemical
test results of different hydrophobic B30 surface. Moreover, the results indicated that the corrosion
resistance of B30 in 3.5%NaCl solution could greatly improved by the super—hydrophobic surface
(contact angle 152.8°), and the inhibition efficiency reached 96.1%.
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LG ATH A4 B30 B9 EBALERS (FRESEL %)
g Cu 70, Ni 30. 4+3¥ 1.5, 3, 4.5, 6 fl 7.5 g #4
FeCl3 %1 30 mL L& F/KA, FMA 35%—37%(5&
S8 ) BIERER 100 pL, HlsaHk B0k 4.8%, 9%,
13%, 16.7% #1 20% {4 FeCls hBRVEW, W ASHRAW T
FoK ZEEEH]. FRSFHA 70 mmx10 mmx2 mm #H
B Al 10 mmx 10 mm § [ 4 EARZ S AR AFTEE 65
J&i, TERERVEW AT EEYE 5 min, HVE)E KK A
ZEE, EHBETKMGE, T, RIEHEAHIRAZI M, ZI
Ph—E i), RV ERR T 250 aMHe L8 T
KU TE, T, ¥HBABUCE B ISR Z
BV, 7RI R 35 CRYTEIR/KVA S gt 24 h J5EL
H, JeH 2B, B R TOKTE, AT, TR
JE B £ .

AR K100-MK2 F4:Ae5k iR ) & 7K i
TERBB /K FT ML A, RIFIE JC2000C L1 f )
RAURAEKIFE A R T R FERES.

2 LG IR A AL Bl 2R A T AR AE = B AR R R A
SER, LAEEARCh B F B A A 40 B, 4 Bl AR A
ZHHERS AR Pt BRARAHRER (SCE). Hik
ZEMAK A EE PARC A7 M273 {HHEA{UAT Model
1025 BIBAHMCRRS. ZCUBHpTEH M273 fE A0
i, HRGHAEWEEY 100 kHz—0.05 Hz, ZZHEmE
FUE(ER 5 mV; WAL HRFRTERE —0.15-0.15 V (vs
OCP), Hf#ERHN 1 mV/s.
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G, — R R R TR B T ARl (1011
SMUITREE U280 i 0410 fuveme - B
e 1617) & Ay i@t A %0 phis, EERRTMET
—EHPREEE, ARJEZ 0.1 mol /L RESERAWE F 412 24 h
J&, 4 T BA TR AR R A SR BUKEE, FHair T ZIh
BT Ve BE 5 T2 A Vi M P A TR B A S 3R

2.1.1 zpkwrE & 1R 20% By FeCly $hiR
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W Nyquist EIRIBAGEZ. W& 1a FAJRIF H,

WE & 2 e R A SE 1, 14 AR B BT B G, {H 4 %1k
il 60 min J&, RARFLSTAIE THRGES. 2 1 31
T 1b FHHH AL Ecoor, BMBREE icoor, &
MR n DR HUKERT A M A, 455 1b Mk 1
LA, BEE R D T A E I, 8 ol (S A /NI BE A I
o, T 6 et L 00 4 BE KR BE ARG EL it i 45 min
Ja, T AL RS, T LI i O BEE AT O T, &
TE AR st 18] A T AE SRR R T A I R il B

2.0

(@) 1—m—90 min
2 —e—60 min
3 —A—45 min
15 L ° 4 —v— 30 min
: o— \0\5 —e—15min
— —<4—B
E .///A "\A\g‘ are
< S e,
E /AV/ \
5 P4 \
v v\
| B N V\ k
. V0
': v o
5 1 1 4 243
1 2 3

Potential, V

Ig(i, Alcm?)

B 1 RRZHEEE T EAGKERE R E8E 3.5%NaCl #
W Nyquist EIFIRALHIZR

Fig.1 Nyquist plots (a) and polarization curves (b) of
copper—nickel alloy hydrophobic surface in 3.5%NaCl

solution with different chemically etching times

R1 RFEZ et B T EA B KERE N AR B RE
3.5%NaCl B HHEAESE

Table 1 Electrochemical parameters of copper—nickel hy-
drophobic surface in 3.5%NaCl solution with differ-

ent chemically etching times

Etching time Fecorr Tcorr n Contact
min A% uA /cm? % angle, deg
0 -0.295 1.246 / 83
15 —0.288 0.483 61.2 150.1
30 -0.272 0.071 94.3 151.3
45 —0.261 0.049 96.1 152.8
60 —0.269 0.061 95.1 152.6
90 -0.275 0.153 87.7 150.8

Note: Ecorr—corrosion potential, ¢corr—corrosion cur-

rent density, n—inhibition efficiency
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Fig.2 Nyquist plots (a) and polarization curves (b) of
copper—nickel alloy hydrophobic surface in 3.5%NaCl
solution with different chemically etching solution
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Table 2 Electrochemical parameters of copper—nickel alloy
hydrophobic surface in 3.5%NaCl solution with dif-

ferent etching solution concentrations

Etching solution Feorr icorr n Contact
concentration, % \Y% pA/ecm? %  angle, deg
0 —0.295 1.246 / 83
4.8 -0.291 0.277 77.8 145.8
9 -0.276 0.074 94.0 152.4
13 -0.271 0.072 94.2 152.6
16.7 —0.268 0.070 94.4 152.7
20 -0.261 0.049 96.1 152.8
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Fig.3 Nyquist plots (a) and polarization curves (b) of

copper—nickel alloy hydrophobic surface in 3.5%NaCl

solution with different assemble concentrations
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Table 3 Electrochemical parameters of copper—nickel alloy
hydrophobic surface in 3.5%NaCl solution with dif-

ferent assemble concentrations

Assemble concentration FEcorr tcorr n Contact
mol/L A% pA/em? %  angle, deg

0 -0.295 1.246 / 83
0.02 -0.290 0.395 68.3 142.7

0.05 —0.286 0.248 80.1 147

0.1 —0.276 0.074 94.0 152.4

0.15 —0.282 0.231 81.5 151.2
0.2 -0.285 0.369 70.4 148.4
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el
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Fig.4 Nyquist plots (a) and polarization curves (b) of

copper—nickel alloy hydrophobic surface in 3.5%NaCl

solution with different assemble times
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Table 4 Electrochemical parameters of copper—nickel alloy
hydrophobic surface in 3.5%NaCl solution with dif-

ferent assemble times

Assemble FEcorr fcorr n Contact
time, h A% pA /cm? % angle, deg
0 -0.295 1.246 / 83

6 -0.289 0.855 31.4 147.4
12 -0.278 0.183 85.3 150.8
24 -0.276 0.074 94.0 152.4
36 -0.265 0.069 94.5 151.6
48 -0.259 0.067 94.6 151.1
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Fig.5 Shapes of water drops placed on bare surface (a) and

super—hydrophobic surface (b)
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