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Abstract: The corrosion behavior of X100 steel was studied in simulated solution of Yingtan soil with
and without sulfate-reducing bacteria (SRB) by means of mass-loss measurement, linear polarization
curves and electrochemical impedance spectroscopy (EIS) techniques,combined with scanning electron
microscopy(SEM) and spectroscopy analyzer (EDS). The results show that the corrosion rate with
and without SRB with time is:decrease—>increase—>decrease, the corrosion rate with SRB is less than
without SRB, SRB inhibit the corrosion of X100 steel; Corrosion rate is controlled by uniformity and
compactness of corrosion product films, Corrosion product film is loose,uneven and less protective in
the solution without SRB. In the solution with SRB, however, a compact and homogeneous bonding
film is formed on the steel surface, which could suppress the mass transfer so that to mitigate the steel
corrosion. Corrosion products are Fe,O;,Fe; O, and «-FeO(OH) in the solution without SRB, while
corrosion products are Fe;O,and FeS in the solution with SRB.
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Fig. 1 Average corrosion rates for X100 steel in simulated

solution of Yingtan soil after different exposure time
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Fig. 2 Polarization curves for X100 steel in simulated solution of Yingtan soil after different exposure time (a)without SRB; (b)with SRB
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Table 1 Fitted results of polarization curves for X100 steel

in sterile or SRB simulated solution of Yingtan soil

after different exposure time

Without SRB With SRB
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time/d )

(uA+ ecm™?) mV (A +ecm™?) mV
5 83.23 —656. 643 37.20 —679.233
17 14. 39 —756.042 10. 16 —688. 331
35 23.19 —677.275 16. 90 —718.795
60 20.11 —658.919 14. 16 —762.913
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Fig. 3 EIS of X100 steel in simulated solution of Yingtan soil after different exposure time 1-Nyquist plots;2-frequency and phase angle plots
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Fig. 4 Equivalent circuit of X100 steel in simulated solution of Yingtan soil after different exposure time

(a)with SRB(5d) ; without SRB(17,60d) ; (b) with SRB(17,35,60d) ; (¢) without SRB(5,35d)
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Table 3 Fitted results of EIS for X100 steel in with SRB simulated solution of Yingtan soil after different exposure time

Time/d R,/(Q + cm?) Qi/(F+cm %) ny Ri/(Q * ecm?) Qaq/(F e+ cm %) na R./(Q * cm?)
5 15.49 — — — 0.003788 0. 9085 508. 2
17 18. 20 0.0000112 0.8410 41. 44 0.005122 0. 5664 1674.0
35 18.51 0.0013900 0. 7551 45.73 0.006278 0.7011 464.5
60 15. 22 0.0034280 0. 7090 43.99 0.011510 0.7234 939.9
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Fig. 5 SEM morphologies of X100 steel in simulated solution of Yingtan soil without SRB after different days exposure
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Fig. 6 SEM morphologies of X100 steel in simulated solution of Yingtan soil with SRB after different days exposure
(a)5d;(b)17d;(c)35d;(d)60d
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Fig. 8 XRD analysis of X100 steel in simulated solution of Yingtan soil after 60 days exposure
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