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Abstract

The Effect of Organic Contaminants on the Microstructure-Based
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Abstract

Industrial activities in various sectors, such as the petrochemical and refinery industries, have
introduced a wide range of organic pollutants into the environment. Pollution of aggregate
materials intentionally or unintentionally with crude oil or petroleum products has become a
significant global environmental concern. Conversely, the stabilization of aggregate materials
contaminated with organic substances using cement is necessary in many geotechnical projects.
This study examines the impact of aggregate materials contaminated with crude oil and diesel on
the cement hydration process from both microstructural and mechanical properties. Around 90
concrete samples containing polluted aggregate materials were prepared and evaluated in this
research. The samples were submerged in drinking water tanks for 6 months, and compressive
strength tests and water absorption percentage tests were conducted on the samples at ages of 1,
3,7, 28,90, and 180 days. Scanning Electron Microscopy (SEM) was utilized for microstructural
analysis, while Energy Dispersive X-ray Spectroscopy (EDX) was employed for structural
analysis. X-ray Diffraction (XRD) analysis was also performed to investigate the formation of
hydration products, the influence of organic pollutants on the hydration process and products, and
the analysis of material crystal structure. The results indicated that the compressive strength of
samples containing aggregate materials contaminated with crude oil and diesel decreased by
approximately 47% and 31% after 90 days compared to the control sample, with compressive
strengths reducing from 36 MPa to 19 MPa and 25 MPa, respectively. Additionally, water
absorption percentage and permeability coefficient increased in the polluted samples. SEM
images, XRD analysis, and EDX results revealed that the utilization of aggregate materials
contaminated with organic pollutants in concrete led to increased ettringite production, decreased
nanostructure of calcium silicate hydrate (C-S-H), reduced compressive strength and durability of
concrete, and increased water absorption and permeability in the concrete.

Keywords: Polluted aggregate materials, organic contaminants, C-S-H, SEM, XRD, crude oil,
diesel.
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