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F1 QB WAEXNEFBKPHBUFRIRERNSE T

Tab. 1 Electrochemical parameters of Q235 steel in sterile seawater

T Rs Qep ng Rep Qua n, Ret
(d) (Q-cm?) (F/em?) (Q-em?) (F/em?) (Q-cm?)

1 20.36 8.087E-7 1.000 4.689 0.002832 0.6691 737.1
7 15.34 3.346E-8 1.000 14.36 0.002392 0.6024 1937
14 15.13 1.132E-8 1.000 22.22 0.002214 0.5275 1170
21 16.29 0.0001612 0.5591 34.01 0.0009276 0.6654 1017
30 19.05 0.0006241 0.5785 16.64 0.0009382 0.5800 846.3
45 17.75 0.001056 0.6623 25.55 0.0007816 0.6704 524.8
60 31.09 0.0005133 0.6675 25.53 0.0009555 0.7414 667.9
75 24.92 0.0005846 0.7023 23.58 0.001076 0.7512 633.6
90 20.66 0.0005335 0.6582 21.94 0.001165 0.8130 677.4
105 15.21 0.0002047 0.3484 28.09 0.001941 0.7152 774.8
120 13.31 0.0008595 0.6173 27.56 0.001364 0.8035 1300
135 15.38 0.0006963 0.4834 42.62 0.001392 0.7438 3351

F2 Q5 MAEXRARBKIMBEAFZERERLNSEST
Tab. 2 Electrochemical parameters of Q235 steel in natural seawater

T R Qcp n; Rep Qur Ny Ros Qui N3 Ret
d  (Qcm?) (E/ecm?) (Q-cm?) (F/em?) (Q-cm?) (F/em?) (Q-cm?)

1 14.35 7.767E-7 1.000 8.549 0.008914 0.8113 8.000 0.002666 0.6546 1564
7 9.990 2.676E-7 1.000 16.05 0.01150 0.7438 14.86 0.003988 0.6024 1301
14 0.8150 2.733E-8 1.000 12.32 0.006052 0.5286 69.01 0.004087 0.6086 1313
21 9.326 0.001362 0.3094 8.837 0.002409 0.7031 213.8 0.002408 0.6792 1267
30 8.020 2.778E-7 1.000 16.79 0.002448 0.7851 49.71 0.002626 0.6115 1023
45 16.29 0.0001251  0.6995 10.64 0.001628 0.6960 54.36 0.0009679  0.7365 1667
60 9.990 0.0006316  0.1929 22.94 0.0007499  0.6977 62.76 0.0009757  0.8183 1854
75 10.02 1.453E-8 0.9898 30.34 0.001495 0.6019 63.81 0.001356 0.7711 1187
90 12.95 1.164E-5 0.4725 40.08 0.004821 0.4328 145.2 0.002639 0.8800 846.7
105 1.068 1.085E-5 0.4573 34.92 0.008782 0.4011 124.5 0.003645 0.8924 601.4

120 13.54 0.001501 0.4728 115.1 0.02188 1.000 111.8 0.0008125  0.9327 542.2
135 8.184 0.001734 0.5367 116.7 0.2050 1.000 196.1 0.003411 0.7931 212.2
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Fig. 6 Variation curve of R. with time of Q235 steel in
sterile (a) and natural (b) seawater
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Tab. 3 EDS results of Q235 steel in natural seawater at different spots (Fig. 8)

30

(%)
(0] Fe S C Ca Mg P Cl
a 53.00 34.95 - 9.80 - - 1.15 0.30
b 71.81 18.96 - 8.71 - - 0.51 -
c 55.98 24.73 0.36 16.53 1.75 - 0.65 -
d 69.77 24.22 0.42 4.95 - 0.64 - -
[ 40.50 36.73 9.63 5.33 - 7.40 - 0.41
f 68.71 16.71 1.36 8.77 - 3.98 - 0.47
(2) SEM EDS 45(4): 693-714.
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Effect of biofilms on corrosion of carbon steel in seawater

ZHAO Wei* 2, SU Lu-lu* 3, DUAN Ji-zhou®, JIANG Jiang®, HOU Bao-rong*

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. Graduate School of the
Chinese Academy of Sciences, Beijing 100049, China; 3. Faculty of Materials, Shandong University, Jinan 250061,
China)

Received: Mar., 21, 2011

Key words: marine corrosion; electrochemical impedance spectroscopy; carbon steel; biofilms

Abstract: Steel infrastructure immersed in natural seawater is exposed to important corrosion phenomena. Marine
microorganisms have a significant influence on marine steel corrosion. In this work, the effect of biofilms on the
corrosion behaviors of Q235 steel was studied by comparing the corrosion behaviors of the carbon steel immersed
in natural and sterile seawater. The corrosion behaviors were observed by using gravimetric, microbiological, elec-
trochemical measurements and corrosion product analyses. In the early phase, biofilms can decrease the corrosion
rate. This is because the rate oxygen diffusion from the medium onto the steel surface was limited by the formation
and growth of biofilms. It is correlated with synergistic action of a variety of aerobic microorganisms. In the later
phase, it is marked by an increased rate of corrosion. It is related to the rapid growth of anaerobic microorganisms,

such as sulphate reducing bacteria.
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