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Study on acting laws of water-soluble corrosion inhibitor CI-1204
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Abstract: The corrosion acting laws of water-soluble corrosion inhibitor CI-1204 in acidic aqueous solution environment were
studied. By establishing three-electrode system under corrosion environment for pH=4 hydrochloric acid solution and differ-
ent concentrations of water-soluble corrosion inhibitor, corrosion polarization curves and electrochemical impedance spectros-
copy were tested by electrochemical workstation 2273. The variation laws of the corrosion current density in different concen-
trations of added inhibitor were obtained by fitting the polarization curves using PowerSuite. Meanwhile ZSimpWin was used
to fit AC impedance spectroscopy. By comparing parameters obtained from two different equivalent circuit models, the ab-
sorption of inhibitor molecule on metal surface was analyzed. The results show that the corrosion current density reaches the
minimum value and the charge-transfer resistance reaches the maximum value when the inhibitor concentration is (200-300)
x107°. The absorption of inhibitor molecule on metal surface is regarded as uniform, and so are the voids between mole-
cules, so that the corrosion on metal surface is uniform macroscopically.
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Fig.1 Corrosion potential of metal electrode under
corrosion environment of different concentration

of water-soluble corrosion inhibitor
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Table 1 Corrosion current and potential value under

different concentration of water-soluble corrosion inhibitor

KRB IR B 1 AL L
¢/107° (A - em™) E/mV
0 58.20 =572
100 56. 80 -548
200 27.03 =537
300 25.90 -539
400 36. 26 -540
500 40. 53 -536
700 51.32 -541
1000 42.16 -543
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Fig.3 Variation of corrosion current density with
different concentration of water-soluble

corrosion inhibitor
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Fig.4 Impedance spectroscopy of different concentration

of water-soluble corrosion inhibitor
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Table 2 Fitting numerical results of equivalent element
of equivalent circuit of R(Q(R(QR)))

TR G2 1 1] R/ R,/ Ry/
WP ¢/107° (Q - cem?) (Q - cem?) (Q - cm?)
100 131. 60 77.93 315.4
200 102. 50 85.77 842. 8
300 60. 47 51.47 812.5
400 94. 47 59.78 774.7
500 83.32 46. 39 720. 4
700 122. 20 41.73 592.9
1000 85.62 56. 34 748.0
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Table 3 Fitting numerical results of equivalent element
of equivalent circuit of R( QR) ( OR)

TRV 2% Tl ) R,/ R,/ Ry/
W /107 (Q - cm?) (Q - cm?) (Q - cm?)

100 130.9 114. 4 277.7
200 101.5 68. 84 855.2
300 60 35.93 818.9
400 93.43 44. 11 787. 1
500 82.79 31.47 733
700 124.3 28. 81 604. 4

1000 85.07 38.5 762.2
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