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Fig. 1 Inhibition efficiency of mild carbon steel in seawater
in the presence of various concentrations of
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Tab.1 The electrochemical parameters of EIS for mild carbon steel in seawater with different temperatures
(C) (mg/L) Rg(Q-cm?)  Ry(Qem?)  A(x107s"/Q-cm?) n Ca(uF/em?)  z(ms) IE(%)
18 0 3.54 10.96 1.474 0.680 211.07 231 —
143 5.60 126.10 0.226 0.722 57.37 723 91.31
30 0 4.03 9.31 2.144 0.616 186.35 1.74 —
143 5.15 77.51 0.337 0.716 79.402 6.15  87.99
40 0 3.37 8.46 2.357 0.585 145.81 1.23 —
143 4.97 62.76 0.386 0.706 82.103 5.15  86.52
50 0 3.77 6.73 2.972 0.553 126.01 0.85 —
143 6.18 35.89 0.533 0.700 97.768 3.51  81.25
60 0 4.45 9.24 2.261 0.595 161.98 1.50 —
143 3.70 25.07 0.714 0.693 120.07 3.01  63.14
4 143 mg/L , ; R
R , s 143 mg/L ,
) 6 6
60°C , Ry , 50C
25.97Q-cm?, , 80% ,
R , 30°C R 40°C
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Polarization curves of mild carbon steel in seawater
with different velocity in the absence of inhibitor
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Tab.2 Polarization data of mild carbon steel in seawater with different velocity
(r/min) (mg/L) —Econ(mV) Teon(MA /em?) b,(mV/ dec) —b.(mV/dec) IE (%)
0 0 458 634.50 23.85 78.71 —
143 450 45.81 20.07 72.52 92.78
295 0 496 667.72 22.17 73.88 —
143 459 75.25 30.96 67.47 88.73
450 0 498 685.46 20.96 71.85 —
143 461 89.86 24.92 74.64 86.89
675 0 510 717.43 25.10 70.5 —
143 465 113.71 21.63 72.28 84.15
500 0 515 731.93 23.29 71.79 —
143 477 194.93 21.90 83.84 73.37
1125 0 544 772.86 24.55 76.09 —
143 486 400.65 25.50 71.59 48.16
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Fig. 8 Polarization curves of mild carbon steel in seawater
with different velocity in the presence of 143 mg/L Fig. 9 The inhibition effect of mild carbon steel in seawater
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Tab.3 The weight lost experimental data of rusty
carbon mild steel samples in seawater withdiffe-
rent concentrations of compound inhibitor ,
C (mg/L) W (mg/cm?) IE (%) , ,
12.57 —
18 7.07 43.72
36 4.38 65.18 4
72 3.43 72.74 ’ '
143 243 80.65
11 4
285 1.71 86.43
10 R , ) >
, 72 mg/L s R s
72.74 % , 11 )
143 mg/L 80.65, , 72 mg/L
, , 78.54,
’ x4 HRWEFMARRESEEREMFBKPREERK
ERWHE
Tab.4 The interval soak weight lost experimental data
of carbon mild steel in seawater with various
concentrations of compound inhibitor
90 C (mg/L) W (mg/cm?) IE (%)
" 11.33 —
80 18 4.32 61.85
20l o 36 3.42 69.79
R o 72 2.43 78.54
< 60 / 143 1.65 85.46
h / 285 1.23 89.17
o 100
40+t 95
90 .
3070750 100 150 200 250 300 85| e
o /!
c/(mg/L) % %0 ./
~ ya
10 75+ /
/
70 ¢ /1"
Fig. 10 The inhibition effect of rusty carbon mild steel 651 /
samples in seawater with various concentrations of 60l °
compound inhibitor 0 50 100 150 200 250 300

c/(mg/L)
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Fig. 11 The inhibition effect of interval soak experiment

for carbon mild steel in seawater with various
concentrations of compound inhibitor
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Study on corrosion performance of carbon steel in seawater
with corrosion inhibitor of compounding schiff base

LIU Jin, LIU Zheng, XIE Si-wei, LIU Bao-yu
(College of Chemical and Biological Engineering, Guilin University of Technology, Guilin 541004, China)

Received: Apr., 22,2013
Key words: compounding Schiff base corrosion inhibitor; ocean; carbon steel; corrosion performance

Abstract: The quaternary compound corrosion inhibitor containing neighbouring oxygen ethanoic acid benzene
formaldehyde-4-pyridine formyl hydrazone schiff base (80 mg/L), adjacent dehydroabietic vanilla aldehyde amine
schiff base (6 mg/L), ZnSO,4 (50 mg/L, ) and Tween-80, (100 mg/L) , were studied using weight loss method,
polarization curves, AC impedance in a series of simulated actual used environments, The results showed that the
inhibitive efficiency of the compound corrosion inhibitor was only slightly affected by salinity, but significantly
affected by ocean temperature and flow rate. The corrosion inhibitor had good inhibition effect on carbon steel
when the temperature was lower than 50°C, the flow rate was low and the corrosion inhibitor concentration was at a
critical concentration. The high concentrations of compound corrosion inhibitor could inhibit the corrosion of

carbon steel in rust sample and leaching experiments.
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