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�φ10 mm×10 mm�E[3F��20 mm×30 mm×

2 mm�I�FD�F�US.�Xo� 1000♯ , xdXo� 1200♯ÆU 75% ����Æ�MwFD�(�$%p���T, nA?�U�vij$ 30 min, ��A?��k$�"�w T.f E T.t��MGi~C��Q5?�M%|���Æ<��T�w����fÆ$\SM"�
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CaCl2 0.25 g/L, KH2PO4 3.5 g/L, MgSO4·7H2O
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Table 1 Average corrosion rate of steel Q235 in differ-

ent corrosion system (g·m−2
·a−1)

system 2 d 5 d 10 d 20 d

T.t 21.292 50.404 97.029 121.667

T.f 24.638 55.663 100.983 132.313

T.t+T.f 42.583 101.288 196.796 264.321
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Fig.1 Nyquist plots of steel Q235 after different days

of exposure in the different systems	a�T.f system, 	b�T.t system,	c�T.f - T.t mixed colonies system
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Fig.2 Equivalent circuit model for different system

(a) after 5 days exposure in the T.t solutions

and 2 days exposure in the T.t - T.f mixed

colonies solutions�(b) other conditions of ex-

posure in bacteria solutions
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Table 2 Parameters values for each element in the equivalent circuit model

systems time/d Rs/Ω·cm2 Cd/µF·cm−2 Rt/Ω·cm2 Cda/µF·cm−2 Rda/Ω·cm2 error/%

0 26.190 0.1414 109.900 � � 3.58

2 5.348 0.0744 62.330 � � 3.30

T.f system 5 13.680 0.2744 16.910 � � 4.17

10 47.150 0.1386 20.650 � � 2.14

20 39.280 0.0121 18.900 � � 3.13

0 21.990 0.8527 193.900 � � 3.90

2 20.290 0.2144 673.800 � � 6.32

T.t system 5 35.420 0.2223 153.100 0.4163 385.8 8.20

10 27.740 0.6046 468.600 � � 3.08

20 20.710 0.6985 94.520 � � 2.91

T.t - T.f 0 10.740 0.0002 80.120 � � 2.33

mixed 2 1.721 0.0001 44.360 0.4033 152.9 1.21

colonies 5 21.450 0.9453 94.900 � � 3.23

system 10 0.001 0.0001 25.660 � � 3.22

20 2.186 0.0001 38.310 � � 2.78
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2H2S + 2O2 −→ H2S2O3 + H2O (1)

5S2O
2−
3 + 4O2 + H2O −→ 5SO2−

4 + H2SO4 + 4S

(2)

2S + 3O2 + 2H2O −→ 2H2SO4 (3)W0P�Q.K(I T.t E T.f \$?F�=5LYKf H2SO4ÆH2SO4 {�4�.t���Kf 10%∼20%Æ�Y:�f�=%U [7]�T.f n� S~C℄0-+9CU7nSH�fuEÆn� Fe ~C℄0?�~CE-+9�SRS�fuE [8]ÆOP T.f -`u� S�SD H2SO4ÆX.K� Fe2+ �SD Fe3+Æ�M5D Fe(OH)3 B{�nZH$i�� Q235 +f�=DW T.t E T.f fFH5m\~P�f��nY H2SO4 Tnf�6�ÆT.f \$5Df Fe(OH)3 wE H2SO4 �Q5D FeSO4ÆBi�� H2SO4 {�fxmÆ̀ _Pr<.S��Qf�,ÆOP`�}<pfrlÆnZH$f"r%U�i���Mf�=[YY\I�x5�^�Tn<f�E�
3.3 5U+a-gNt 3D Q235+n T.f i��T.ti�E T.t - T.fZH$i��} 20 d Mf�==�&f+[�n Fig.3 Corrosion product of steel Q235 in different

systems for 20 d (a) T.f system (b) T.t sys-

tem (c) T.t - T.f mixed colonies system
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Fig.4 SEM morphologies of steel Q235 after 20 days

exposure in different systems

(a) T.f system, (b) T.t system,

(c) T.f -T.t mixed colonies system
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SYNERGISM EFFECT OF THIOBACILLUS FERROOXIDANS

AND THIOBACILLUS THIOOXIDAN ON THE CORROSION

BEHAVIOR OF STEEL Q235

LI Songmei, WANG Yanqing, LIU Jianhua, LIANG Xin

(School of Materials Science and Engineering, Bei Hang University, Beijing 100083)

Abstract: The weight loss method, electrochemical impedance spectroscopy and surface analysis methods

(SEM) were employed to investigate the synergism effect of Thiobacillus ferrooxidans �T.f�and Thiobacillus

thiooxidan �T.t�on the corrosion behavior of steel Q235. The results showed that the combined effect of

Thiobacillus ferrooxidans and Thiobacillus thiooxidan obviously accelerated the general corrosion rate of steel

Q235, weight loss in the mixed colonies system was greater than that caused by each single microorganism.

The result of SEM indicated that there was no pitting occurred on the coupon immersed in the Thiobacillus

Thiooxidan solution while pitting holes of steel Q235 in the mixed colonies system were smaller and lower than

that in the Thiobacillus ferrooxidans system. The presence of Thiobacillus Thiooxidan decreased the pitting

corrosion of Q235 steel.

Key words: microbiologically influenced corrosion, Thiobacillus ferrooxidans, Thiobacillus thiooxidan,

impedance spectroscopy, synergism.


