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Table 1 Chemical composition (w, %) of N80 steel and S31803 stainless steel

C Si Mn P S Cr Ni Cu Mo N Fe
API N80 0.38~0.45 0.15~0.35 1.55~1.85 =<0.025 <0.025 < 0.20 < 0.20 < 0.20 0.15~0.25 - balance
S31803 0.03 1.00 2.00 0.030 0.020 21.0~23.0  4.5~6.5 - 2.5~3.5 0.08~0.20 balance
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Fig.1 Experimentelectrodes (a) electrode for AFM experiment, (b) electrode for polarization curve measurement
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Fig.2 Polarization curves in 1%NaCl solution with or without inhibitor

electrode : (a) N80, (b) S31803, (c) N80/S31803
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Table 2 Fitting parameters for electrodes in 1% NaCl solution with or without inhibitor

Tafel slope 1E(%)
Electrode w(inhibitor) Eo. !/ V icon / MA+cm™
B,/ mV-dec! B./mV-dec

N80 0 -0.720 0.077 106 90

50x107° —0.671 0.007 126 95 91
S31803 0 -0.500 0.002 212 88

50x107° -0.572 0.002 205 114 0
N80/S31803 0 -0.570 0.094 58 121

50x107° —0.622 0.044 63 147 53

E.,: corrosion potential, /., : corrosion current density, 3,: anode Tafel constant, S, : cathode Tafel constant, IE: inhibition efficiency.
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Fig.3 Nyquist plot of N80 steel in 1% NaCl solution
and its epuivalent circuit
CEP is interface equivalent capacity, R is Faraday resistance,
R, is solution resistance.
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Fig.4 The differential capacity curves for S31803 and N80 in 1% NaCl solution
(a) S31803 stainless steel (b) N8O steel
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Table 3 Forces measured on electrodes in 0.1%NacCl solution

with or without inhibitor

Electrode w (inhibitor) Force (nN)

N80 0 0
50x107° —2.79+0.1

S31803 0 0

50x107° 0

N80 of Galvanic electrode 0 0
50x107° —-0.70+0.12

S31803 of Galvanic electrode 0 0
50x107° —-1.69+0.08
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7 3 F AFM 7£ N80 X0 S31803 AW R ENIFHI /A8 AL E
Fig.7 The topographic/phase images obtained by AFM on the surface of electrodes half-immersed in 0.1%

NaCl solution containing 50x10~° inhibitor

x-x" is N80 steel, y-y’ is S31803 steel, d-d’ is S31803 steel of galvanic electrode, e-e’ is N80 steel of galvanic electrode, (1) and (2)

are the half surface of N80 and $31803 steel immersed in the solution respectively, (D and 2 are the other half surface of N80 and

S31803 steel not immersed in the solution respectively.
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Adsorption Behavior of Imidazoline Amide on the Surface of Galvanic Electrode”

Al Jun-Zhe  GUO, Xing-Peng  QU, Jun-E  CHEN, Zhen-Yu
(Department of Chemistry, Huazhong University of Science and Technology, Wuhan 430074)

Abstract The adsorption behavior of imidazoline amide as a cationic inhibitor for inhibiting galvanic corrosion
has been investigated by using electrochemical methods and atomic force microscopy(AFM) technology. The results
show that the adsorption behavior of the inhibitor is significantly affected by the excess charge on the metal sur-
face. Carbon steel and stainless steel carry negative and positive excess charges when they are immersed in 1%
NaCl solution, respectively. The inhibitor adsorbs on the surface of carbon steel, while it does not adsorb on the
surface of stainless steel in aqueous NaCl solution. When the two metals are electrically coupled in NaCl solution,
positive and negative excess charges are carried on the carbon steel and the stainless steel, respectively. The inhi-
bitor can adsorb on the surfaces of both carbon steel and stainless steel. However, in this case, the surface coverage
of the inhibitor film formed on the carbon steel decreases compared with that on the surface of single carbon steel,

and the adsorbability of the inhibitor on the surface of carbon steel is weakened.

Keywords: Atomic force microscopy, Electrochemical method, Adsorption behavior, Surface excess
charge, Inhibitor, Galvanic corrosion
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