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Preparation and performance study of polyethyleneimine-thiourea
carbon dots corrosion inhibitors
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Abstract : Carbon quantum dots (CDs) , as a novel zero-dimensional carbon material, possess advantages such as
low toxicity, strong chemical inertness,and environmental friendliness.They have been applied in corrosion protection, but
their thermal stability requires improvement.In this study, N-doped CDs were first synthesized via hydrothermal synthesis
using citric acid and ethylenediamine as carbon sources. Subsequently, polyethyleneimine ( PEI) and thiourea were
employed as functionalizing agents to synthesize a novel polyethyleneimine-thiourea carbon dot-based acidification
corrosion inhibitor( PEI-TU/CDs ) .The morphology and structure of the synthesized PEI-TU/CDs were characterized and
analyzed by scanning electron microscopy ( SEM ), Fourier transform infrared spectroscopy ( FT-IR ), transmission
electron microscopy (TEM) , and thermogravimetric analysis ( TGA).The effects of inhibitor dosage, temperature and
salinity on corrosion inhibition efficiency were investigated. Results indicate that under conditions of 140°C, 15% HCI
solution , 40 000 mg/L mineralization ,and 1000 mg/L dosage ,PEI-TU/CDs achieved a corrosion rate of 47.98 g+m™+h"'
on N80 steel plates, meeting the industry Class I standard requirements. Mechanism studies revealed that PEI-TU/CDs
adsorption on N8O steel surfaces occurs spontaneously, exhibiting mixed adsorption behavior dominated by chemical
adsorption.Its adsorption isotherm conforms to the Langmuir model, classifying it as an anodic corrosion inhibitor.

Key words: carbon steel; carbon dots; high temperature; acidification corrosion inhibitor; corrosion inhibition
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