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Benzene and aromatic hydrocarbons are significant pollutants in automobile 

gasoline, contributing to air pollution and health hazards. The article explores 

various methods to reduce the concentration of benzene and aromatic 

hydrocarbons in gasoline. By examining scientific literature and modern 

technologies, the article aims to present effective strategies for reducing these 

harmful components. Different treatment techniques, including refining processes 

and additives, are discussed, offering insights into their applicability in the 

automotive industry. 
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Benzene and other aromatic hydrocarbons (such as toluene, xylene, and 

ethylbenzene) are found in gasoline and are recognized as hazardous to both 

human health and the environment. Exposure to benzene is linked to various 

serious health issues, including leukemia, while aromatic hydrocarbons contribute 

to smog formation and poor air quality. As gasoline is the primary fuel for most 

vehicles, reducing the content of these compounds has become crucial for 

improving public health and mitigating environmental damage. This article 

explores the methods and technologies available for reducing the benzene and 

aromatic hydrocarbons content in gasoline. 

Several techniques have been employed to reduce benzene and aromatic 

hydrocarbons in gasoline: 
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- Catalytic Reforming: One of the most common methods, catalytic reforming, 

involves adjusting the chemical composition of gasoline by converting alkanes into 

aromatic hydrocarbons. By optimizing the reforming process, it is possible to limit 

benzene formation. 

  - Hydrotreating and Hydrocracking: These processes use hydrogen to treat heavy 

hydrocarbons, breaking them down into lighter and less aromatic compounds. This 

significantly reduces the aromatic content in gasoline. 

  - Blending with Oxygenates: The use of oxygenates, such as ethanol or MTBE 

(Methyl Tertiary-Butyl Ether), can dilute the concentration of aromatic 

hydrocarbons and reduce benzene levels in the final gasoline mixture. 

  - Additives and Fuel Modifiers: Special chemical additives and modifiers can be 

blended into gasoline to reduce benzene and aromatic hydrocarbons, often by 

acting as inhibitors during the combustion process. 

- Biorefining and Advanced Technologies: The use of biorefining techniques, 

where alternative raw materials like biomass are used, shows potential in reducing 

benzene production. Advanced separation technologies, such as molecular sieves 

and membrane processes, also hold promise. 

To reduce the amount of benzene and other aromatic hydrocarbons in gasoline, 

several methods can be employed, both at the refinery and in the formulation of 

fuel. Some of these methods include: 

 Hydrodesulfurization (HDS): While primarily used to reduce sulfur content, 

hydrodesulfurization can also remove aromatic hydrocarbons. The process 

involves treating the crude oil with hydrogen under high pressure and temperature 

in the presence of a catalyst, which helps to convert aromatic compounds into more 

saturated hydrocarbons. 

 Catalytic Reforming: This is a key process in refining gasoline where lower-

octane hydrocarbons are converted into high-octane compounds, including 

aromatics like benzene. The process can be adjusted to minimize benzene 

production, for example, by using different catalysts or optimizing operating 

conditions. 

Aromatic Extraction: This method involves separating aromatic hydrocarbons from 

gasoline using solvents or other techniques. This reduces the levels of benzene and 
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other aromatics in the final gasoline product. Solvents like furfural or N-methyl-2-

pyrrolidone (NMP) can selectively extract aromatic compounds from gasoline. 

 Isomerization: This process converts normal paraffins into branched isomers, 

which increases the octane number without producing aromatic hydrocarbons. By 

optimizing the isomerization process, refineries can reduce the need for benzene 

and other aromatics to meet octane requirements. 

 Oxygenates: Adding oxygenates like ethanol or MTBE (methyl tertiary-butyl 

ether) to gasoline can help reduce the need for aromatics like benzene to meet 

octane requirements. These oxygenates contribute to cleaner combustion and lower 

aromatic content. 

 Blending with Alkylates: Alkylates, which are branched hydrocarbons with high 

octane numbers, can be used to replace aromatic hydrocarbons in gasoline. By 

blending alkylate into the gasoline pool, refiners can reduce the amount of benzene 

and other aromatics. 

 Reforming and Selective Catalytic Reduction: Modern refiners are adopting new 

catalytic systems to specifically target the reduction of benzene and other 

aromatics in gasoline. These systems are designed to selectively reduce the 

formation of benzene during refining. 

 Advanced Cracking Techniques: In fluid catalytic cracking (FCC), refiners can 

adjust the conditions to reduce the formation of aromatics, including benzene. 

Techniques such as changing the catalyst or modifying the temperature and 

pressure can lead to a cleaner, lower-aromatic gasoline product. 

 Improved Fuel Additives: Some fuel additives are specifically designed to reduce 

aromatic hydrocarbons. These additives can be introduced during gasoline 

production or blending to decrease the benzene content. 

By combining several of these methods, refiners can significantly reduce the 

amount of benzene and other harmful aromatic hydrocarbons in gasoline, 

improving air quality and reducing health risks. 

Reducing benzene and aromatic hydrocarbons in gasoline is a complex challenge, 

requiring careful consideration of economic, environmental, and health impacts. 

Although methods like hydrotreating and catalytic reforming are effective, they 

often come with high operational costs and require significant adjustments to 



 

International Conference on Medical Science, Medicine and Public Health  

Hosted online from Jakarta, Indonesia 

Website: econfseries.com                                         30th December, 2024 

52 | P a g e  

 

existing infrastructure. The blending of oxygenates, while successful in reducing 

harmful emissions, raises concerns about engine performance and fuel 

consumption. 

Biorefining methods represent a more sustainable long-term solution but are not 

yet widely adopted due to technological and economic barriers. Despite these 

challenges, regulatory frameworks are increasingly stringent, pushing for cleaner 

fuel formulations.  

 

Conclusions 

In conclusion, reducing the amount of benzene and aromatic hydrocarbons in 

gasoline is essential for improving public health and reducing environmental 

pollution. While several methods exist, each has its limitations, requiring continued 

innovation and investment. Among the most promising techniques are 

hydrotreating, catalytic reforming, and blending with oxygenates, though the 

development of more sustainable and cost-effective solutions like biorefining holds 

significant potential for the future. 

- Further Research: Additional research should focus on optimizing existing 

refinery processes, particularly catalytic reforming and hydrotreating, to further 

reduce benzene levels. 

- Cost-Effective Solutions: More cost-effective alternatives, such as the use of 

biofuels and advanced fuel additives, should be explored and integrated into 

existing systems. 

- Regulatory Support: Governments should continue to encourage the adoption of 

cleaner fuels by offering incentives for refineries to implement advanced 

technologies that reduce aromatic hydrocarbons. 

- Public Awareness: Public education on the environmental and health impacts of 

gasoline composition could foster greater consumer demand for cleaner fuel 

options.  

By adopting a multi-pronged approach and continued technological advancements, 

the automotive industry can significantly reduce the harmful effects of gasoline on 

both public health and the environment. 
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