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Abstract

Erosion-Corrosion behavior of Tube in onshore crude oil production

Tube during in-service has been exposed to crude oil containing sand and
suspended- particle that results in erosion- corrosion. This degradation impacts
engineering applications, economics, and the environment. It is, therefore, necessary to
study erosion-corrosion behavior of Tube to estimate the lifetime of this part. Erosion-
corrosion behavior of Tube is studied by using Impingement jet combined with
electrochemical technique in crude oil, including a variation of sand sizes (500, 1000,
and 2000 pym). Crude oil used in this study was from the Fang oil field, Northern
Petroleum Development Center Department of Military Energy, Fang District, Chiang Mai
Province. Two types of steels were used: Tube from Lan Krabue and AISI 1045 steel.
Degraded- surface of samples were evaluated via Scanning Electron Microscope (SEM),
and the chemical states on the surface of degraded-samples were detected via X-ray
Photoelectron Spectroscopy (XPS). The amount of released-iron ions in the crude oil
after erosion-corrosion testing was determined by Inductively Couple Plasma-Optical
Emission Spectrometer (ICP-OES). From results, the severity of erosion-corrosion was
depended on sand size and microstructure of steels. The level of degradation ranked
from the highest to the lowest as follows: total erosion-corrosion, pure erosion, the
combination of corrosion component, and pure corrosion, respectively. The sand size
significantly influences erosion, while chloride ions, water, and dissolved oxygen in the
crude oil activate the corrosion. Also, the released-iron ions increase with the degree of
degradation. According to the XPS results, it indicates the high amount of SiO, on the
highly damaged-surface.
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