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ABSTRACT: The effects of sulfate reducing bacterial (SRB) on cathodic protection of Q235 steel in
soils have been studied, using bacterial analyses, electrochemical impedance spectroscopy (EIS), scan-
ning electron microscopy (SEM) and EDS. The results showed that with increasing applied cathodic
potential, pH value of soil gradually increased, the number of SRB and corrosion rate of Q235 steel de-
creased, and cathodic protection efficiency increased. At a cathodic potential of — 1050 mV, SRB could
still survive in soil around the sample of Q235 steel. At the same cathodic potential, the cathodic protec-
tion efficiency in soil without SRB was higher than that with SRB, and the corrosion rate of Q235 steel
in soil with SRB was obviously larger than that without SRB. At the same cathodic potential, the ca-

thodic current density needed for Q235 steel in soil with SRB was also larger than that without SRB.
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Fig.1 Corrosion rate of Q235 steels v= cathode potential in soils
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Fig.2 Variation of cathodic protection(CP) current density vs test time
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Fig.3 Variation of pH of soils vs CP potential
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Fig.5 EIS of Q235 steel by different potential in

soils after 10 days of exposure
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Fig.4 Variation of numbers of SRB of soils vs CP potential
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Fig.6 EIS of Q235 steel for different test time at
— 950 mV potential in soils with SRB

1050 mV WAL AL, 7R3 B 3 BOK B 13 P Q235 1)
F AR b, L= A3 5 4, T BLFE - 1050 mV ##)
AL, Q23S PR P~ FE A s & o M 10%
FE =4 EDS RSG5, Ca ALS ME =4 P a2 L
SRRLSY, TR A Q23S BRI TR X RS S T
K PR ARER S, XILAER R+ Q235 MR
BREEFEEER TR S H ALY, R AL AR
WG T, B=FHE&5H C.
2.7 AELEPHARFRPVERIT

R RAE R4 T Q235 W RE £ LW BB kAW
TR

FEBAR B AL T RBTE Q235 HIRTH & A A R JF BN 7= 4=
OH’[”;

1/20, + 2H,0 + 2e—~20H "
TP R R AL B B 4% S 0 T K 3R R R 7= 48 OH-
M H,:

2H,O+2e—~20H" + H,

PAE I R R 0T AR B, BE 3 B AR AR AL . (8 i 1
K, L3 Q235 M4 R B LAY pH 1 3 1 K T 5L
£, 7EM — 950 mV # (L] - 1050 mV LB F, L HEd Q235
ARG FARLEY pHEB 8.0 BB LEFA NS, XFERE
BT LAY HCO; LCOF™ VK Ca** Wy R vh 1 FI & L, 5]
B, 7 G B 4% SR Ak B8 (32 1) P B B k32 B 8 A7 0 T T R



382 A B S B R 17 %

Fig.7 SEM of corrosion product of Q235 steel by different cathode potential in soils (a)free corrosion in soil without SRB, (b)free cor-
rosion in soil with SRB, {¢) — 850 mV in soil without SRB, (d) — &850 mV in soil with SRB, (e) — 950 mV in soil without
SRB, (f) = 950 mV in soil with SRB, (g) — 1050 mV in soil without SRB and (h) — 1050 mV in soil with SRB
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Fig.8 EDS results of corrosion products of Q235

steel at —950mV potential in soils without SRB
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