


DTU Mechanical Engineering22 March 2022

2 Green corrosion inhibitors for 
corrosion prevention of carbon 

steel under CO2 conditions

PhD. Ghada ShabanDTU Offshore

A new approach for environmentally friendly corrosion inhibition of steel                                            

in the oil and gas industry 

29-November-2022

Prof. Rajan AmbatAssoc.Prof.𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴



DTU Mechanical Engineering22 March 2022 3

CO2 storage 
application
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friendly corrosion 
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Introduction



Molecular Modelling (DFT)Experimental  Part

Green corrosion inhibitors for corrosion prevention of carbon steel under 
CO2 conditions

Black Tea Extract Aloe vera Extract

Electrochemical Techniques 

• Electrochemical 
Impedance 
Spectroscopy (EIS)

• Linear Polarization 
Resistance (LPR)

• Scanning Electron 
Microscopy (SEM) 

• Energy Dispersive X-
Ray Spectroscopy 
(EDS)  

• X-ray Diffraction 
(XRD)

• Fourier Transform Infrared 
Spectroscopy (FTIR) 

• X-ray Photoelectron 
Spectroscopy (XPS) 

• High-performance liquid
chromatography (HPLC )

• UV–Vis absorbance

Morphologies and cross 
sections Investigation Chemical analysisPhase analysis

Inhibitors Additives

TemperatureInhibitors concentration presence of H2SpH

Glycerol Sugar Maltose

4000- 2000- 1000- 500-100-50 (ppm) 40-60-80 (⁰C)
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Flow rate



Material and methods 

Tea extract
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LPR-Results Rp Long term- 700 h at 40⁰C
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Sample before 
immersion 

Sample immersed 
with inhibitor

Sample immersed 
without inhibitor
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R-40 ⁰C 500 ppm Tea 60 ⁰C500 ppm Tea 40 ⁰C
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