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g /L 4R C, ¥ditE R C LIS Lk il
T LR K, NaOH YWY pH HA N



482 H R 5 B P 2 AR 30%

7.3, BHEEEEREEFT 103.4 kPa, 12142 C
TKE 30 min, REFEUH. MAZEINEKE G
AR C (AR MZ R IR T IA 0.004
g/L #y (NHy)2Fe(SO4)2-6H20) , WEfHIETRH.

N A BRI 2 16 B8 API RP-38 bR T
T BUE R 2 —E B RIS R E W, FAE
FEROK A W B I e T2, RS R
G EmEr, H 35 CHILEFER RS 214, REF
WA B . S W P B ER ER
WREEE, CRAER M.

B WA IR FEAL T A B BR ER A SR B T W 50 mL
Sy ABEERE 2 4~ 250 mL TR, BIAL KB A FE
FRHZBEWEA Postgate’C WHIEFREE, WKL)
JE R K AL B B 448 4% TiO2/304ss KA H 304ss
AR BB, AR5 R e A, 3% LZEHA
KEAEEE D, RAEGESERE IR E B R -3,
AR AN [F] B 80 5 2647 40 B R 1 Tl T 4 W28
AL 22 S R RE U

KRR W P RIEAFEMNEE, UHEES
M X AEYERR BT 3% WRER K PBS &
WHEE 4 h, K5 0.1 mol/L MBERRELZE AW
ELVE . BRI 30%. 50%. 70%. 80%. 100% ¥k B
B CEEHATRE K . BeJE A 50%. 100% WEEHI 2,
R SR EE R W B, BT COo WA S THRAs T
P, R e A0 v 5 S T 4R

LR =R RN, SHER A
FIH RN (SCE), HHBI AR AEI AR, LA H
HLBRIEK . 7€ ZAHNER-IM6 HiAL2 TAEM I #
D212 9 B P AR A AR A i 28 B LA 2 L 3
MERBECh: AL 2R BT EREE R 2 mV/S,
FEL A2 3 7 30 B A AR X I Tl B 62 £600 mV; L fbAE
PRI A AR 4 10 mHz~100 kHz, 2R 4EENE
FIRMEHR 10 mV,

3 &ER5ItR

3.1 WEEYERENZ

Bl 1 A BRI R A FERE SR R A A R 2R, T
AR, AR RIERE, B2 —E B E] R MY
WHIPRGE, A0 TEIX B (o] LA X B8, AR Ab
TR, HILERIEREMER 1~2 d BRI
FAXEANE . MU ZHEY T H B, B A
REPEBEAE RN R, AEBER B BOE N, ik
AR (B 1); 7E5 2 d FI5E 7 d WIS T P
EHEE R, 25 7 d AESERAEIRKE. BE
FERAT IR REL, & IR Y BB AE, 40 JE FE 2R
i pH (SR AL, BEFAMTHREKER, S
AR AR AR IR, SELERZSIEN; 26 8 d JRAE

|
P |
|
e
s
4t u \
L}
g ./ \.
-
5 2r /
/.
ol" ™
0 3 6 9 12 15

incubation time /day

Fig.1 Growth curve of SRB
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HLE A % B RE A ] T B MR R IR B I B 1 %
B, 4IRME) 3 d J5, B 304ss REME T RKEH
P S AR (B 2 A 1 4b), HRRESRTE H 3L
TEARAHLI AR bt (B 2c Hr 2 &b); MHHEKTTE,
BB 2% TiO4/304ss FRTH 41 B 45> H AR K I e
FETE (B 2d). 4= F] 28 d B, 25 H 304ss R HBL
KEWEMYT (K 2e), FEiEZ2 TiO,/304ss FRH
BT S M E R AR > (B 2f), iRFERmE
JEPGTRT 3, U6 T BB TE LR ERE JF o B IR
MR IES , 7E4H W S AT VR F e
U PRERE T . B 23R H B k=4 S AW =
REETESHRE, B 100 d J§, 25H 304ss T A I
KKV (B 2g), FEi#BS TiO2/304ss
REWAATEE YT (B 2h A 1 4b) H R B
% (B 2h 12 4b).,
3.3  |ALehLkiNiK

& 3 K22E 304ss F4fi#EZe Ti0,/304ss TERLER
B R E WA IR A R E R4, A
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HFE & R ] B I, ST S VR BERG R, Tk
MRAZEST. WA TiO2/304ss FEBLBRERIA
W IR 3 d B Eoore 8 1 d BFIER, XTHE 2d
SAHTAT R H T i 4% TiO, JEE R A = T AT
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Fig.2 Morphology of 304ss specimens immersed in SRB medium for different time for (a) 1 d, (c) 3 d, (e) 28 d
and (g) 100 d; cerium-doped TiO2/304ss for (b) 1 d, (d) 3 d, (f) 28 d and (h) 100 d

lg(/ /A-cm’®)

-1.2 . -OI.B . -0I.4 . OjO . Oj4

E_ (V vs.SCE)

Fig.3 Polarization curves of 304ss specimens immersed
in SRB medium for different time for (a) 1 d, (c)
3d, (e) 14 d, (g) 28 d, (i) 100 d; cerium-doped
TiO2/304ss for (b) 1d, (d) 3d, (f) 14 d, (h) 28 d
and (j) 100 d
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VIEH, EEMRUHANE, 51842 TiOo/304ss MRk

Table 1 Parameters of polarization for the specimens with SRB after different immersion times

material Ecorr /mV Tcorr /pA-cm™2
1d 3d 14 d 28 d 100 d 1d 3d 14 d 28 d 100 d
304ss -439.2  -502.9  -686.2 -851.7 -919.5 1.16  2.68 3.74 5.85 5.89
cerium-doped TiO2/304ss  -388.8  -353.8 -657.8 -838.3 -912.0 1.08 0.97 1.13 1.25 5.43
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Fig.4 Impedance diagrams of specimens immersed in SRB medium after different time
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Fig.5 Equivalent circuit of the studied system: Rs-solution resistance; Qc, Rc-capacitance and resistance of the

cerium-doped TiO2 film, respectively; Q. R}, -capacitance and resistance of the biofilm, respectively;

Qai-capacitance of the double-layer; Rct-charge transfer resistance
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Table 2 Parameters of EIS for the specimens with SRB after different immersion times

parameter 1d 3d 14 d 28 d 100 d

Ce 304 Ce 304 Ce 304 Ce 304 Ce 304
Ret (k) 318.9  220.6 303.5 1915 214.7 187.3 141.4 973 103.2  90.5
Qa1(uF) 2.75 2.37 2.97 3.29 3.43 3.39 4.27  6.11 5.06 7.88
nl 0.89 0.96 0.87 0.83 0.80 0.77 0.78  0.72 0.65  0.35

R:(2) 864.2 - 872.9 - 789.8 - 512.1 - 307.4 -

Qc(uF) 1.56 - 1.70 - 1.64 - 1.72 - 1.84 -

n2 0.98 - 0.93 - 0.8 - 0.66 - 0.63 -
Ry () - - - 28.2 19.6 79.6 83.1 96.2 94.3  99.7
Qb (uF) - - - 0.69 0.75 0.84 0.91 1.62 2.06 3.29
n3 - - - 0.93 0.87 0.9 0.78  0.86 0.65  0.65
Rs(Q) 3.8 1.6 2.1 2.3 3.2 1.8 4.36 1.77 2.46 1.42
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CORROSION RESISTANCE BEHAVIOR OF CERIUM-DOPED
TiO, FILM IN THE PRESENCE OF MARINE BACTERIUM
SULFATE-REDUCING BACTERIA

WANG Hongfen', WANG Zhiqgi?, HONG Haixia!, CHEN Shougang', YIN Yansheng'
(1. Institute of Materials Science and Engineering, Ocean University of China, Qingdao 266100;
2. Qingdao Institute of Bioenergy and Bioprocess Technology, Chinese Academy of Sciences, Qingdao 266101)

Abstract: Cerium-doped TiO- film was prepared on 304 stainless steel by a sol-gel process. Sulfate-reducing
bacteria(SRB) was incubated by semi-continuous culture method. The effect of SRB on corrosion behavior of
cerium-doped TiO2/304ss and bare 304ss immersed in SRB medium were studied by morphology analysis and
electrochemical methods. The results showed that cerium-doped TiO; film on 304ss could inhibit attachment
of SRB. The corrosion current density of cerium-doped TiO3/304ss was lower, while electrochemical impedance
was higher than that of bare 304ss. Therefore, a conclusion could be drawn that cerium-doped TiO; film coating
on 304ss could inhibit attachment of SRB and prevent corrosion caused by SRB in seawater.

Key words: TiO5 thin film, sulfate-reducing bacteria, polarization, electrochemical impedance

spectroscopy, 304 stainless steel
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