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For the first time, the simultaneous effects of sulfate reducing bacteria (SRB), soil type and moisture
content on corrosion behavior of a pipeline steel were investigated. Corrosion weight loss
measurements were performed in abiotic control and SRB-active conditions, at three different moisture
contents, and in two types of soils. Results showed that the presence of SRB in the soils, although
increased the corrosion rate and aggravated pitting corrosion at low moisture contents, had a protective
effect at high moisture contents. The corrosion rates showed a maximum at the saturation moisture
content (SMC) of the soils. Soil physicochemical analyses showed that the corrosion rate and soil
resistivity were not related while texture and chemical content of the soils had strong effects on the
corrosion rate. At low moisture contents, two layers of corrosion products formed on the surface of the
coupons in both soils. X-ray diffraction (XRD) results showed that the outer layer was ferric
oxyhydroxides in both abiotic and SRB-active conditions. The inner layer was magnetite in the abiotic
condition and a mixture of magnetite and iron sulfides in the SRB-active condition. At high moisture
contents, one layer of corrosion products formed on the surface in both soils, which was green rusts
(GRY) in the abiotic condition and a mixture of GRs and iron sulfides in the SRB-active condition.
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