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Fig.1 Polarization curves of N80 steel in CO2-saturated
3% brine solution without and with 80 mg/L lauric
acid at 50 C (a) pH=4.9, (b) pH=6.9, (c) pH=7.4
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Fig.2 EIS spectra for N80 steel in COgz-saturated 3%
brine solution without lauric acid at different pH
value (a) pH=4.9, (b) pH=6.9, (c) pH=7.4
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Fig.3 Equivalent circuits used to represent the electro-
chemical process of N80 steel in COg-saturated 3%
brine solution without lauric acid at different pH

value

Table 1 Fitting parameters for N80 steel in COz-saturated

3% brine solution without lauric acid at different

pH value
pH potential (vs to Eoc) Rt Cq-T / Car-P
Jmv /9 (uFem=2)
-50 758 436 0.77
4.9 0 150 536 0.76
+50 55 321 0.81
-50 379 695 0.72
6.9 0 219 507 0.74
+50 106 395 0.77
-50 312 328 0.74
7.4 0 241 437 0.74
+50 143 419 0.75
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Fig.4 EIS spectra for N80 steel in COgz-saturated 3%
brine solution with lauric acid at different pH value
(a) pH=4.9, 80 mg/L; (b) pH=6.9, 80 mg/L; (c)
pH=7.4, 80 mg/L

R, CPE1

7
R1 Cu\
>
R|

Fig.5 Equivalent circuits used to represent the electro-
chemical process of N80 steel in COz-saturated 3%

brine solution with lauric acid at different pH value
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Table 2 Fitting parameters for N80 steel in COg-saturated 3% brine solution with lauric acid at different pH
value
pH potential (vs to Feorr) /mV Ry /Q  Cq-T /uF-cm™2  Cg-P faor fc
-50 20476 993 0.68 27
4.9 0 6789 1440 0.67 45
+50 1024 889 0.44 16
-50 47786 722 0.58 126
6.9 0 20601 924 0.59 94
+50 12503 302 0.36 118
-50 23841 54 0.45 76
7.4 0 26216 68 0.54 109
+50 294820 80 0.53 2061
@ S ~ inhibition [D]. PhD. Dissertation of Corrosion and Protec
w 045 q& 22 tion Centre, UMIST, 1989
= - <
< ~—
2 0.30 b [2] Moiseeva L S, Rashevskaya N S. Effect of pH value on cor-
';: rosion behavior of steel in CO2-containing aqueous media
015 . . . . . . . [J]. J. Appl. Chem., 2002, 75(10): 1625-1633
4000 3500 3000 2500 2000 1500 1000 500 [3] Kuznetsov Y I, Ibatullin K A. On the Inhibition of the
0.08 (b) N g carbon dioxide corrosion of steel by carboxylic acids [J].
.08 P -
2 'S ﬁ; Z. Metall., 2002, 38(5): 496-501
= =
5 =l
« 0.06 |- [4] Lopez D A, Simison S N, de Sanchez S R. The influence
:: of steel microstructure on COs corrosion. EIS studies on
0.04 40'00'35'00'30'00'25'00'20'00'15'00'10'00' 5CI)O the inhibition efficiency of benzimidazole [J]. Electrochim.
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INHIBITION PERFORMANCE AND MECHANISM OF LAURIC
ACID IN CO; SATURATED NaCl SOLUTION

LU Zhaoling!, GUO Xingpeng?
(1. Analysis and Testing Center, Huazhong University of Science & Technology, Wuhan 430074;
2. School of Chemistry & Chemical Technology, Wuhan 430074)

Abstract: The inhibition performance of lauric acid on N80 steel in CO» saturated NaCl solution at different
pH values (4.9, 6.9 and 7.4 respectively) were investigated using electrochemical methods and the attenuated
total reflection Fourier-transform infrared (ATR-FTIR). The results showed that lauric acid has more obvious
inhibition ability to the cathode process in the lower pH value. While at higher pH value, the inhibition effect is
more obvious to the anode process. At the middle pH value, it showed the transition-state characteristics and
has the inhibition effect both to anode and cathode processes. The different adsorption state of the inhibitor at
various pH values has different interaction with the metal surface which explains the difference of the inhibition
performance in the test environments.

Key words: carbon dioxide, lauric acid, pH, inhibition, N80 steel
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