5502 55 113 PEEEEEFIR 2012 4 11 A
Vol.22 No.11 The Chinese Journal of Nonferrous Metals Nov. 2012
XERS: 1004-0609(2012)11-3249-06

+/\&iEE B AR R TR E IRIER

A 4B Baal, FoH2
(1. B TR ARIRE S TRE2ABE, Bt

, BFR, T O#&!
210009; 2. FAAYIBE SR IISHT, FAAL 210016)

® E. ok RF R\ (ODT) A i R il 4% A2 (SAMS), SRR 2k, Mtk ek fag i
PRI S5 AL 5V FROZARTE 0.5 mol/L NaCl oo 5 A AR IR 2tk g . &5 R38R H: ODT 7R 43R 118 1k
T SAMs, RS RENHIE AR . B IR EE R ODT IR EEAIH T, ODT [ ZH e 1 2 sl R 78 o 32
e 24 ODT KN 0.1 mol/L. B 60 “CHY, ZZIMAES 98.1%, EIiAEA 98.7%; |/ \BRlEAr i =R
(IR AT A FF A Langmuir W0, WRBEHILEIE S0 (1024 IR

9&%@1_] +/\JIL 7 :léj:lfl“J ﬁéﬂ%ﬂﬁ: gi/ﬁE ”&Kﬁ

FEDES: TG174.42; TG174.4 NEkbRERS: A

Corrosion inhibition of bronze by
self-assembled monolayers of octadecanethiol
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Abstract: The self-assembled monolayers (SAMs) were prepared on bronze surface in ethanol solution using
octadecanethiol (ODT). The effect of the membrane on the corrosion inhibition of bronze electrode in 0.5 mol/L NaCl
solution was investigated by using cyclic voltammetry (CV), polarization curve, and electrochemical impedance
spectroscopy (EIS). The results show that the ODT can be assembled on the surface of bronze electrode to form
monomolecular SAMs, which can prevent effectively the corrosion of bronze. The higher the concentration of ODT and
temperature are, the more excellent the inhibition efficiency and the denser the coverage degree are. When the
concentration of ODT is 0.1 mol/L and temperature is 60 “C, the inhibition efficiency reaches 98.1% and the coverage
degree reaches 98.7%. The adsorption of ODT SAMs follows the Langmuir’s adsorption isotherm formula, and the
adsorption mechanism is of typical chemical adsorption.
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Fig. 1 EDS analysis results of bronze electrodes without (a)
and with (b) ODT SAMs
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Fig. 2 Cyclic voltammograms of bronze electrodes without
and with SAMs of ODT in 0.5mol/L NaCl solution
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Fig. 3 Polarization curves of bronze electrodes immersed in
0.5 mol/L NaCl solution and assembled for different

concentrations of ODT solution
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Table 1 Electrochemical parameters of bronze electrodes
immersed in 0.5 mol/L NaCl solution and electrodes assembled

for different concentrations of ODT solution
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Fig. 4 Nyquist plot of bare bronze electrodes in 0.5 mol/L

NaCl solution
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Fig. 5 Equivalent circuits for bare bronze (a) and SAMs of
ODT covered bronze ((b), (c))
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Fig. 6 Nyquist plots of bronze electrodes immersed in 0.5
mol/L NaCl solution and assembled for different concentrations
of ODT solution
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Table 2 Values of elements of equivalent circuits and film
coverage (0) of different density ODT SAMs

Concentration of Cy/ R/

SAMs/(mol-L ™) (uF-em?)  (kQ-cm?) 0%
0 (Blank) 58.388 2.391 -

0.005 4.945 36.171 93.4

0.01 6.318 52.735 95.5

0.05 1.473 94.833 97.5

0.1 0.458 182.05 98.7
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Fig. 7 Polarization curves of bare bronze and bronze

electrode assembled in ODT solution at different temperatures
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Table 3 Electrochemical parameters of bare bronze and

bronze electrode assembled in ODT solution at different

temperatures
Temperature/ 'C Peon/MV Jeon! (HA-cm?) n/%
Blank —263 5.832 -
35 —223 0.864 2 85.18
45 —250 0.2124 96.35
60 -303 0.1106 98.10
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Fig. 8 Fitting curve of corrosion data for bronze electrode

according to Langmuir thermodynamic kinetic model
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