
Accepted Manuscript

Title: Corrosion of carbon steel under condensing water and
monoethylene glycol

Authors: Md Mayeedul Islam, Thunyaluk Pojtanabuntoeng,
Rolf Gubner

PII: S0010-938X(17)30364-5
DOI: https://doi.org/10.1016/j.corsci.2018.07.035
Reference: CS 7634

To appear in:

Received date: 1-3-2017
Revised date: 19-7-2018
Accepted date: 30-7-2018

Please cite this article as: Islam MM, Pojtanabuntoeng T, Gubner R, Corrosion of carbon
steel under condensing water and monoethylene glycol, Corrosion Science (2018),
https://doi.org/10.1016/j.corsci.2018.07.035

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.corsci.2018.07.035
https://doi.org/10.1016/j.corsci.2018.07.035


Corrosion of carbon steel under condensing water and monoethylene glycol 

 

Md Mayeedul Islama, Thunyaluk Pojtanabuntoenga*, Rolf Gubnera  

 

aCurtin Corrosion Engineering Industry Centre, Western Australian School of Mines: Minerals, 

Energy and Chemical Engineering (WASM:MECE), Curtin University, Bentley 6102, WA 

 

*Corresponding author: thunyaluk.pojtanabuntoeng@curtin.edu.au 

 

Highlights 

 Increasing bulk MEG concentration reduces condensation rates 

 MEG co-condensation increases with the surface temperature and bulk MEG content. 

 MEG reduces uniform but aggravates pitting corrosion under condensing condition.  

 Pits aggregate within the water droplet where less protective corrosion product is found. 

 Formation of porous layer in presence of MEG contributes to localized attack. 

 

Abstract  

The influence of monoethylene glycol (MEG) on the condensation process and corrosion 

behaviour of carbon steel is investigated. The results show that increasing MEG concentrations 

at the bottom of the line increases MEG co-condensation, reduces condensation rates and, 

consequently, uniform corrosion rates. However, localised corrosion occurs and pits aggregate 

within the droplet boundary when MEG co-condenses with water. The corrosion product 

comprises of FeCO3 embedded in a Fe3C matrix. Its thickness in the areas outside the 

condensed droplet boundary is greater compared to that of the inside. Localised corrosion 

mechanism of carbon steel under condensing MEG and water is proposed.  
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