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Effects of Sediments on the Corrosion Behavior of 20 Carbon
Steel Pipe
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Abstract The main material of the crude oil gathering and transportation pipeline in Tahe oilfield is 20" steel. The pipeline surface
corrosion is mainly the wall pitting corrosion, with deposits in the pitting region. In order to study the corrosion behavior of sediments
on the ground crude metal pipeline, based on the analysis on the sediment types on the inner wall of the pipeline, the cover of 20"
carbon steel specimen with or without sediments is hanged in the autoclave to simulate the scene corrosion experiment, using the
weight loss method, the polarization curve test, the wire beam electrode test and the scanning electron microscopy. With 20" carbon
steel corrosion sediments under the coverage of the test piece, the weightlessness velocity, the corrosion process, the corrosion
potential distribution and the SEM characteristics are determined, with no sediment covering the 20" carbon steel specimen. It is
shown that in the area of 20" carbon steel without sediment covered, the corrosion weight loss rate is smaller than that with sediments
covered; both corrosion processes are governed by the diffusion control, the latter by promoting the anodic process and reducing the
corrosion potential and the corrosion resistance; the distribution of the corrosion potential does not change with time, the general
corrosion, the corrosion potential distribution varies with time, with prominent pitting characteristics.
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Fig. 1 Pole wire beam electrode testing device
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Table 1 Two specimen weight loss data tables
in the test solution
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Fig. 2 Potentiodynamic polarization curve of 20* steel in
sediment free conditions
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Table 2 Potentiodynamic polarization curve obtained by

fitting the corrosion parameters

. R/ eond
i ) bV bV e
(Q-em™) (mA-cm™)
HHH 371.6 0.18 0.14 0.092
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Fig. 3 20" carbon steel corrosion surface potential
distribution map without sediment covered and
with different corrosion times
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Fig. 4 20" carbon steel corrosion surface potential
distribution map with sediments covered and with
different corrosion times
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Fig. 5 Corrosion morphology of 20* steel without sediment
covered under the scanning electron microscope
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Fig. 6 Corrosion morphology of 20* steel with sediments
covered under the scanning electron microscope
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Fig. 7 Process model of the effect of sediments on the
corrosion behavior of 20 steel
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