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Abstract:In this paper, EIS ( Electrochemical Impedance Speciroscopy ) and SEM ( Scanning Electronic
Microscopy ) were used to study the inhibition mechanism of MDHTD ( N-Metronidazole-N-( Dodecane
Dimethyl ) -2-Hydroxy-1,3-Thirddilammonium Dichloride ) against corrosion under Total General Bacteria
(TGB) biofilm. The experiment results show that MDHTD could reduce the adhesive between biofilm and
metals and therewith form an integrated and compact adsorptive film on Q235 steel coupon in the culture
medium , which acts as a barrier for chlorine ion to penetrate to carbon steel surface. At the same time,
corrosion caused by difference of oxygen concentration under the loose biofilm would be effectively inhibi-
ted.
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Fig. 1 Effect of immersion time on EIS (at £, +50 mV) of carbon steel covered with TGB biofilm

in simulated oilfield water + g/L MDHTD (a) Nyquist (b) Bode
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Table 1 Parametric estimation in equivalent circuit for Q235 steel in simulated oilfield water containing MDHTD

immersion time R, CPE1 -T CPE1 -P Ry, CPE2 -T CPE2 -P R,
h Q. cm? wF/cm? wF/cm? Q - em? wF/cm? wF/cm? Q - em?
3 0.6182 354.57 0. 8686 23.88 23800 0.5774 79.8
6 0. 6240 336. 15 0. 8659 27.21 21589 0. 6256 105. 1
9 0.6322 292. 47 0. 8850 27.75 19709 0.6197 120. 6
12 0. 6356 311.13 0. 8799 28.47 19494 0.6154 103.8
b Hz ~105 Hz, S Fi#UAH{E S 18 E 10 mV R FIXHE40, 32
RELOTRE I ARAT R Zview BHF.
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Fig. 2 Simplified equivalent circuit for carbon steel in

simulated oilfield water containing MDHTD
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Fig. 3 SEM micrograph of carbon steel surface after immersion in(a) Blank culture
medium (b) Culture medium inoculated TGB + 0. 1g/L MDHTD
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