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Influence of Pseudomonas on the Corrosion Behaviors of Steel A3
in Cladosporium Solution

LI Song-Mei" WANG Yan-Qing LIU Jian-Hua LIANG Xin
(School of Materials Science and Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100083, P. R. China)

Abstract: The potentiodynamic scanning polarization, electrochemical impedance spectroscopy and surface
analysis methods were employed to investigate the effect of pseudomonas on the corrosion behaviors of steel A3 in
cladosporium solution. It was showed that the existence of pseudomonas aftected the anodic process of steel A3 in
cladosporium solution, free corrosion current (i) of steel A3 decreased when the two microorganisms coexisted in the
culture. With exposure time increasing, from the 7th day, the impedance value of steel A3 in the mixed-colony system
was greater than that in the cladosporium system, which indicated that pseudomonas had an inhibitory effect on the
corrosion of steel A3. The results of SEM indicated that pitting corrosion occurred in both of the cladosporium and the
pseudomonas-cladosporium mixed colony systems, but the pitting holes of steel A3 in the latter solution were smaller
and shallower.

Key Words: Mixed colonies; Microbiologically influenced corrosion; Aerobe; Pseudomonas;

Cladosporium

A Ol AR T O ERE ey AR R A RO I B T A M AR
AR RGP, IEE A A AT, AMUeiE O R S AL R TR, IF S A A £ B 7R
JE R TFAR, B IRE, M HE 2T KK . A3 A A 0 T VR FH . {152 B T RS 0 5 T 2 SR
FERHE UMD N B 2 4. AR U AEUA, TE— DB HLAL S E— BRI

Liu S5IREFE T SRR SR AR ERIA SR (SRB)  REURAGJCHLI IR I bl ol DAAE . S8 TR B i A
Xt Z2 g T TP EBERY RO M. R, Tao SEPNIETE BRI RO AR A4 I T WS B N A 2 AT iE ), (H

Received: May 22, 2007; Revised: September 3, 2007; Published on Web: September 24, 2007.
“Corresponding author. Email: songmei_li@buaa.edu.cn; Tel/Fax: +8610-82317103

© Editorial office of Acta Physico-Chimica Sinica




1964 Acta Phys. -Chim. Sin., 2007

Vol.23

43 Ay BT R 1) A 0 . AR SRR PR B R A
B A TR AR, BT BRI AT A3 4
TERFOUT BRI T T T2 BRI

1 Ko
1.1 IR

SEHGET AR A3 SO ANk 1 BR), #
I TSRS B R (610 mm) FHF LI A (20 mmx30
mmx2 mm) B FHREE. 1A KD 4EHT BE 2] 1000#,
L W% FH K b 4R 3T BE 2] 1200%, ] 75% B AS H BF, 4
THBE G A IRFE A TG TR AR Th R AE, TESCRT
LHMNT KA 30 min, BRSO AL TR TS YL
1.2 EMHESE

SEIG AT R 55 5 IR A TR R . R
R RCAOER R TR S 35 A K, AR5 1% 1
1 HARFR 3 3] 250 mL AO3E S SLh, BARh A R
FREERD R R TR A A R O SR A IR R
KA [, BRSO 30 CIUTE RIS 46 g 2
I, SRR PR S R AR Y . S
JIT F R A D P b A 2 S AR AR M R 2R (R
FIARR) BRI R MR R A B A
TR AT ZEL 8 A T 5 TR Tl A 3R (TR - BT A T
KR, SEI T BT 5 i ELAR FH = IR 28 VRN 3
1.3 EBZFXw

HL A2 0 3 £ FF 4 {385 4 55 [ PAR2273 Hifk
22 UAE R A S 4 BAE I —HARIA R, TAE
HIECh A3 X, 2 LU HI AR R AR R T SR FELAR, i By e i
SR EAL(30 mmx30 mm)EH HL R . I T AR R AR
TR F AT R R AUR-BHR S W R R PRI 2.7,
15 KA AL 2R AT AL 2438 it BT I (ETS). A Akt
e S PR IV S E i W SR VA R i B )

—
=

(a)

%]
T

/

P
(=)
[l
|

10" ¢/ (number of pseudomonas-mL™")
(o8] E-N
T T T
./I
\.

U
a3

I L | I L
0 5 10 15 20
t/d

F1 A3 WL FERS
Table1 Chemical compositions of steel A3
Material  w(C)(%) w(Si)(%) wMn)(%) w(S)(%) w(P)(%)
steel A3 <0.30 <0.01 =<0.42 <0.029 <=0.019
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Fig.1 Growth curves of pseudomonas (a) and cladosporium (b) in the mixed-colony medium
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Fig.2 Polarization curves of steel A3 exposed
15 days in different solutions

a) cladosporium; b) pseudomonas and cladosporium; c) pseudomonas;

d) without bacteria
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Fig.3 EIS diagrams of steel A3 after different days of exposure in the pseudomonas solution (a, b, c),
cladosporium solution (d, e, f), and cladosporium-pseudomonas solutions (g, h, i)
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Fig.4 Equivalent circuit model for different systems
(a) after 2 d of exposure in the solutions; (b) after 7 d and 15 d of exposure in the solutions (except after 7 d of exposure in the mixed colony solution);

(c) after 7 d of exposure in pseudomonas-cladosporium mixed colony solution; Ry: solution resistance, Cy: capacitance of the double layer, R.: charge

transfer resistance, Cy,: capacitance of the biofilm, Ry, resistance of the biofilm, Cy,: capacitance of the compact film

formed by pseudomonas, Rs: resistance of the compact film formed by pseudomonas.
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Table 2 Electrochemical parameter values for each element in the equivalent circuit model
t/d R, /(Q+cm?) 10°Cy /(Frcm®) R /(Q+cm?)  10°CyF:cm™ Ry /(Q+cm?) 10'Cy /(Frcm™) Ry /() -cm?) Error(%)
pseudomonas system

2 19.5 3.346 1722.0 - - - - 3.578

7 7.3 5.514 208.6 312.2 395.5 - - 3.298

15 6.1 12.180 0.5 6.053 573.5 - - 4.168

cladosporium system

2 11.9 1.698 1765.0 - - - - 3.909

7 13.0 72.350 304.2 2891 280.0 - - 6.316

15 4.8 6.457 20.2 512.6 244.8 - - 8.197
pseudomonas-cladosporium mixed colony system

2 19.6 3.346 1727.0 - - - - 5.931

7 11.3 3.305 10.1 0.03881 257.9 3.393 399.3 9.952

15 5.8 6.161 30.2 769.3 286.5 - - 2.038
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Fig.5 SEM morphologies of steel A3 for different solutions
(a) cladosporium solution; (b) pseudomonas solution; (c) pseudomonas-cladosporium mixed colony solution
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