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PRODUCTION TUBING. THESIS ADVISOR : ASSOC. PROF. PORNWASA

WONGPANYA, Dr.-Ing.106 PP.

EROSION-CORROSION/ PENETRATION/ CRUDE OIL/CARBON STEEL/ ICP-

OES/XPS

Tubing is an important part of the petroleum production process, especially in
crude oil transportation. Crude oil flow is a major cause of the material loss and
deterioration of the production tubing because it conveys suspended sand and sediment
into the tubing production, resulting in degradation of production tubing. This
degradation usually affects the environment and economy. Therefore, the study of
erosion-corrosion behaviors of tubing in oil production is necessarily studied. The
information for evaluating the lifetime of this part is useful. Aim of this research is to
study erosion-corrosion behaviors of the production tubing that is used in crude oil
fields in Lan Krabue District (Steel J55) and AISI 1045 in crude oil from the Northern
Petroleum Development Center, Defence Energy Department, Defence Industry and
Energy Center, Amphor Fang, Chiang Mai, Thailand, combined with the various
particle sizes of sand (500, 1000 and 2000 micrometers) using Impingement jet system
together with the electrochemical measurement. Damaged surfaces of samples were
characterized by Scanning Electron Microscope (SEM) and X-ray Photoelectron
Spectroscopy (XPS), while Inductively Couple Plasma-Optical Emission Spectrometer
(ICP-OES) was used to detect released-iron ions of the samples in the crude oil. From
the results, the severity of erosion-corrosion is dependent on sand size and

microstructure of the material. Mass loss from the total erosion-erosion rate is the



highest, while the pure corrosion rate is the lowest. And, the released-iron ions increase
with material damage. The amount of released-iron ions and the erosion-erosion rate in
AISI 1045 are higher than those in the J55. The results from the XPS showed that highly

detected-SiO, was found on highly damaged-surfaces.
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