15 3 Vol. 15 No. 3
2003 5 CORROSION SCIENCE AND PROTECTION TECHNOLOGY May. 2003

A3

116012

Tdd A3
, SEM . : A3
» Ecorr ; A3 ) Rp

Eoorr Rp
TGL72. 7 A 1002-6495(2003) 03-0141-03

INFL UENCE OF SUL PHATE - REDUCING BACTERIA
ON CORROSION BEHAVIOR OF A3 CARBON STEEL

LIU Yuxiu,LIU Guichang ,ZHAN Guangshen ,NIU Yonggiang
Dalian University of Technology, Dalian 16012

ABSTRACT The dectrochemica characteristics of A3 carbon sted in different Sulphate - Reducing
Bacteria (SRB) media were studied by measuring Tafel polarization curves and eectrochemical
impedance gpectrum (EIS) . It wasindicated that in SRB media without removing oxygen the corroson
potential ( Eerr) Of A3 carbon steel decreased , the EIS was a sngle capacitive arc and polarization re-
sstance (Rp) raised with the increase of SRB content. The results a0 showed that infiuence of SRB
on the corroson process varied with the qualities of biofilms.
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Table 1 Results of polarization curves

SRB - inoculation Ecorr i orr
oount ,cdlg ml \Y; U A/ cm?
2.5x107 - 0.867 9.60
2.5x10° - 0.817 13.81
0 - 0.745 25.31

Table 2 Parameter values of equivalent circuit

sfor A3 stedsiin

three media with different contents of SRB

SRB - inoculation Rp Cq
oount ,cells/ ml Q- cm? 1081 F/ cm?
2.5%10’ 2.997 1.242
2.5%x10° 1.506 2.084
0 0.232 0. 363
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Fig. 1 Tad curvesof A3 sted in mediawith different content of

SRB

A3 ) 1
8 , EIS Tdad
2
2.1 SRB Tafel
1 , SRB
1 t
, (EPS)
[6] )
1 , SRB
,SRB
,SRB
, SRB A3
[7]
2.1 SRB EIY )
A3 EIS
2
2 H] 1
EIS
) 1 Rp
1000
800 | L4
o [ ]
E 600 | °
. o
(o4
o 0F g
D ‘> & blank media
200 | © SR8 - inoculation 2.5 x 10’Cells / mi
i“ # SR8 - inoculation 2.5 x 10°Cells / mi
0 1 L
0 500 1000 1500
A, Qscm?

Fig.2 EISof A3 carbon sted in different SRB - inoculation s

lution
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(a) SEM micrograph of 1% specimen ,400 x (b) SEM micrograph of 2* specimen ,2000 x
Fig. 3 Micrograph of attace surface of A3 carbon sted in SRB - inoculated lution
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