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Abstract:To promote the efficient utilization of waste tobacco stems in agricultural 

systems and develop a highly effective, eco-system-friendly corrosion inhibitor for cold-

rolled steel (CRS), this work focuses on the extraction and evaluation of tobacco stem 

extract (TSE) as a novel inhibitor. TSE was prepared using a simple and cost-effective 

reflux extraction method and tested for its corrosion inhibition performance on CRS in 

hydrochloric acid (HCl) media through both experimental studies and theoretical 

calculations. The results show that TSE contains multiple functional groups such as 

Fe-O, Fe-OH, C=O, and others, which contribute to its superior hydrophobicity and 

adhesive properties when adsorbed onto the steel surface. When 200 mg/L TSE was 

added, the inhibition efficiency was 91.1% at 40 ℃. Its adsorption on the surface 

follows the Langmuir isotherm, and it acts as a mixed-type inhibitor. TOF-SIMS 

analysis reveals the presence of hydrocarbon peaks on the inhibited steel surface, with 

a significant number of N atoms and Fe-related bonds observed in both positive and 

negative ion spectra, confirming the effective adsorption of TSE molecules. The 

superior inhibition effect of TSE is attributed to its various components, with quercetin 

and nicotine identified as the primary active agents. In addition, Quantum chemical 

calculations and molecular dynamics simulations convincingly demonstrate that TSE 

exhibits significant anti-corrosion properties. This work provides new insight and 

opportunity for the development of Tobacco stem extract eco-friendly corrosion 

inhibitor for CRS. 
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