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Introduction (Hypothesis and aims) 

Oil pollutants have multiple negative environmental impacts, which can affect the 

physical and chemical characteristics of soil and water quality, so, they endanger and 

threaten human health. Iran is one of the most important oil-producing countries. 

During extraction, refining, distribution and transportation of oil and its derivative 

compounds, enormous environmental problems would cause which affect water and 

soil resources. The aim of this study was to investigate the possibility of refinement 

by nanoparticle and to determine and evaluate TPH changes of kerosene through the 

soil column with light soil texture. The remaining was tested with impact on the 

different treatments. Finally, changes of clays in the three alternating periods of 

kerosene were investigated. 

 

Highlights 

o In the first period, the ratio of output to input in oil was higher than water in all 

treatments. Larger molecules of kerosene had less ability to penetrate between the 

clay layers and therefore only absorb at surfaces, while water molecules with 

diameters less <1nm could replace better between the layers of clay and held with 

strong hydrogen bonds.  
 

o In the second period and after two weeks, with filling of adsorption surfaces, the 

possibility of attracting of large molecules of kerosene declined but ability to 

penetrate the layer of small molecules of water continued. With the increase of 

clay, water retained more and oil was blocked further.  
 

o With the passing of time, it seems that ability of nanoparticles to maintain water 

molecules reduced.  
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Importance 

Increasing concerns about environmental pollution and environmental measures 

requires a specific industry which it demands a search and finding new techniques to 

remove or reduce this pollution. Since a long time ago, several methods have been 

used to remove oil pollution. After the leak of oil pollution in natural conditions, the 

activity of native microorganisms or factors such as photo-oxidation lead to remove 

the contaminations with passing of time. However, due to the indiscriminate use of 

oil and its derivatives and increase of leakage of contaminants into the environment, 

it caused that natural factors alone would not be able to remove the pollution. On the 

other hand, nanotechnology has created a new movement in production systems, 

when the materials are smaller, some significant and new properties find which these 

properties are not visible in the larger scales. 

Nanoparticles of clay minerals are important due to the adsorption properties, 

which are widely used in environmental applications. Nanoclays are clay powders, 

which are refined remarkably to use as an additive to increase the resistance against 

UV, heat resistance, flame inhibitors and absorption of pollutants in the environment. 

Montmorillonite is a clay mineral with isomorphic inherent properties. In the process 

of adsorption, ion adsorption on clay surface by sharing one or more ligand 

(generally oxygen) caused to absorb cations, such as complex individual. 

Nowadays, these materials are considered as the innovative methods to refinement 

due to the increasing use of these materials as adsorbents in refinement and treatment 

of a wide range of contaminants. In this study, the feasibility of clay nanoparticles of 

Montmorillonite to refine oil pollution was evaluated. 
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Other Information (including tables and figures) 

The results showed that with increasing the amount of clay in the soil, the ratio of kerosene 

outputs to inputs reduced, whereas the amount of residual petroleum hydrocarbons increased. 

The ratio of output to input in water treatments decreased with increasing the percentage of 

clay. In the first period, the ratio of outputs to inputs in water was still higher than kerosene. 

Due to having 11 to 15 carbon atoms about kerosene molecules were larger compared to 

water molecules with a diameter of about 0.3 nm, therefore, are less able to place between 

clay layers. Water molecules, with less than one nanometer in diameter, penetrate between 

montmorillonite’s layers and therefore have strong hydrogen bonds and high maintenance.  

In fact, the process of adsorption of water molecules occurred through their influence 

between the layers of clay and inflation. And molecules of kerosene had the most attracted to 

locations on the clay surface. After two weeks and in the second period, it was seen that with 

reduction of adsorption sites, large molecules of kerosene absorb less, but water molecules 

have still the ability to attract in the surfaces due to their small size. Hence, in the treatments 

with higher percentage of nanoparticles, water absorbed more and then kerosene passed out 

due to lack of enough space. 

 

 
 

Figure 1. The ratio of output to input in kerosene in different treatments of kerosene and montmorillonite 

during first period. A: 100%, B: 70%, C: 50%, C: 30% Kerosene.  

 

 

 
 

Figure 4. The ratio of output to input in different treatments of water and clay in montmorillonite during 

the first period. A: 30%, B: 50%, C: 70% water.  

 


