THE INFLUENCE OF PHOSPHONIC ACID FILM APPLICATION METHOD ON
ITS EFFICIENCY IN CORROSION PROTECTION OF CuNi ALLOY IN SEAWATER
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INTRODUCTION EXPERIMENTAL

The preparation of self-assembled monolayers (SAMs) on metal or metal-oxide substrates Sample preparation: 5 hod
: : .. : : . : - ip-coating metho
is an important research topic in the field of surface engineering. Reproducible p 5
preparation of well-defined and stable monolayers requires appropriate choice of both ~ = = 20°C
the self-assembling molecule and the preparation method. Phosphonic acids are a class of / yalh 1. Oxidation t=20h
molecule§ partlcu.larly known for their spontaneous self-assembly on oxidized substrate.s. v . Spraying method
They easily chemisorb on many metals and alloys and show good resistance to hydrolysis. 2. Different methods of D
While phosphonic acids have become popular surface modifiers for metal oxides in ODPA film deposition teap
various fields, especially in the past decade, there is still a lack of consensus on deposition C _ “ =
protocols. Very limited study of phosphonic acid SAMs on cupronickel alloy have been - 3. Drying Electrochemical method
performed, mainly with the dip-coating method, which is time consuming, requires high / / ﬂ
amounts of working solution and is not always practical for application in industry. v in 3 % NaCl i on oo
The aim of this work is to investigate the possibility of cupronickel alloy protection by solution
self-assembled monolayers of octadecylphosphonic acid (ODPA) prepared by different
techniques: dip-coating, electrochemical method and spraying. Each one of these _
techniques has some advantages: dip-coating method is simple, electrochemical method is = Electrochemlial T e e e
less time consuming, but spraying is more practical than the above mentioned methods. gy measurements:
The protective properties of such formed monolayers are examined in artificial seawater * Linear polarization ‘ « Contact angle measurements
by electrochemical polarization methods and electrochemical impedance spectroscopy * Tafel extrapolation "g¢= * Fourier transform infrared spectroscopy
while the structure of the film is determined by contact angle measurements, scanning *  Electrochemical impedance * Scanning electron microscope
electron microscopy and Fourier transform infrared spectroscopy. spectroscopy (EIS)
Electrochemical :
Surface studies: '
measurements:
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Figure 3. EIS - Nyquist and Bode plots for nontreated sample and samples Figure 4. EIS - Nyquist and Bode plots for nontreated sample and samples s
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data according to electrical equivalent circuits given in Fig. 5. modeled data according to electrical equivalent circuits given in Fig. 5. 2
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significantly reduces cupronickel corrosion rate in seawater.




