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Abstract  The increasing concerns about environmental pollution and the need for sustainable transportation have 
driven extensive research on innovative solutions to reduce carbon emissions and gasoline consumption in vehicles. 
This manuscript investigates the effect of silica compounds as a protective filter on carbon absorption and reducing 
gasoline consumption for vehicle use. Silica compounds, such as silica nanoparticles and silica-based additives, have 
shown promising potential in enhancing fuel efficiency, reducing carbon emissions, and protecting engine 
components. This study explores the mechanisms behind the interaction of silica compounds with gasoline, their 
impact on fuel combustion, their ability to sequester carbon particles, and their protective effects on engine 
components. The findings underscore the implications of incorporating silica compounds as a protective filter in 
vehicle fuels, contributing to reduced carbon emissions, improved fuel economy, and enhanced engine performance 

Keywords: Silica-based, Gasoline, OCTA-H, Pollution, Vehicle, SDGs 

Cite This Article: Hesham Mohamed Abdal-Salam Yehia, and Said Mahmoud Said, “The Effect of Silica 
Compounds (OCTA-H) as a Protective Filter on Carbon Absorption and Reducing Gasoline Consumption for 
Vehicle Use.” American Journal of Energy Research, vol. 11, no. 4 (2023): 144-149. doi: 10.12691/ajer-11-4-1. 

1. Introduction 

The transportation sector plays a significant role in the 
emission of greenhouse gases, particularly through the 
combustion of gasoline in internal combustion engines [1]. 
These emissions have a detrimental impact on the 
environment, making it imperative to develop technologies 
that can help mitigate their effects. Carbon pollution, 
primarily driven by anthropogenic activities, has become a 
pressing global issue [2]. The excessive release of carbon 
dioxide and other greenhouse gases into the atmosphere 
contributes to the greenhouse effect, resulting in increased 
thermal emissions and environmental degradation [3]. 

The greenhouse effect is a natural process that helps 
regulate the Earth's temperature by trapping heat in the 
atmosphere. However, human activities, such as the burning 
of fossil fuels, have significantly increased the concentration 
of greenhouse gases, intensified the greenhouse effect, and 
led to a rise in global temperatures [4]. 

Carbon pollution, primarily caused by the burning of 
fossil fuels, has become a significant environmental 
concern due to its detrimental effects on the Earth's 
climate system. This manuscript examines the dangers 
associated with carbon pollution, focusing on its role in 
increasing thermal emissions and deteriorating the 
environment [5]. Carbon dioxide (CO2) and other 

greenhouse gases trap heat in the atmosphere, leading to 
global warming and climate change. It highlights the 
urgent need for effective mitigation strategies to reduce 
carbon emissions and mitigate the adverse consequences 
of carbon pollution on our planet [6]. The burning of fossil 
fuels for electricity generation, transportation, industrial 
processes, and residential use is the primary source of 
carbon pollution. Deforestation and land-use changes also 
contribute to carbon emissions by reducing the Earth's 
capacity to absorb CO2 through photosynthesis as 
depicted in Figure 1 [7]. 

Carbon pollution is a major driver of global warming. 
The increased concentration of greenhouse gases in the 
atmosphere traps more heat, leading to rising temperatures 
[8]. This rise in global temperatures has far-reaching 
consequences, such as heatwaves, altered weather patterns, 
and the melting of glaciers and polar ice caps. Carbon 
pollution affects global precipitation patterns, leading to 
changes in rainfall distribution and intensity. Some regions 
may experience increased rainfall and flooding, while 
others may face decreased rainfall and drought. These shifts 
in precipitation patterns can have severe impacts on 
agriculture, water availability, and ecosystems [9]. 

As global temperatures continue to rise due to carbon 
pollution, the melting of ice sheets and glaciers 
contributes to the rise in sea levels. Higher sea levels pose 
a significant threat to coastal communities, increasing the 
risk of coastal erosion, flooding, and saltwater intrusion 
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into freshwater sources [10]. 
Carbon pollution disrupts ecosystems by altering 

temperature and precipitation patterns. Many species may 
struggle to adapt to these changes, leading to shifts in 
habitat ranges, the loss of biodiversity, and ecological 
imbalances. Coral reefs, for example, are highly 
vulnerable to warmer ocean temperatures caused by 
carbon pollution, resulting in bleaching and the loss of 
vital marine ecosystems. These include transitioning to 
renewable energy sources, improving energy efficiency, 
promoting sustainable land-use practices, and 
implementing policies to reduce carbon emissions [11]. 
Additionally, carbon capture and storage technologies can 
help remove CO2 from the atmosphere and mitigate the 
effects of carbon pollution [12]. 

Moreover, air pollutants are substances that have 
detrimental effects on the environment by interfering with 
the physiology of plants, animal species, and entire 
ecosystems [13]. They also pose a threat to human 
property, including agricultural crops and man-made 
structures, and contribute to climate change. In the context 
of global climate change being recognized as a significant 
environmental challenge, certain agents that act as climate 
forcers but might not directly harm living ecosystems, 
such as carbon dioxide, have been reclassified as air 
pollutants [14]. Additionally, compounds like nitrogen 
oxides, sulfur oxides, and black carbon, which have long 
been acknowledged as air pollutants, have been linked to 
climate warming in climate research, further emphasizing 
the need for their control [15]. 

Air pollutants can originate from natural sources or 
human activities, and in some cases, both. Natural sources 

of pollution include events like volcanic eruptions and 
wind erosion. Anthropogenic sources, on the other hand, 
are primarily caused by human activities, such as 
emissions from internal combustion engines [16]. Certain 
sources, like forest fires, can be attributed to both natural 
phenomena and human activities [17]. 

These reactions can produce both harmless compounds 
and secondary air pollutants that may be more harmful than 
their original precursors. This transformation highlights the 
complex nature of air pollution and the potential for 
secondary pollutants to pose greater risks to the 
environment and human health as depicted in Table 1 [18]. 

One potential solution that has garnered attention in 
academic circles is the use of silica compounds. These 
compounds possess unique properties that allow them to 
interact with gasoline, while also providing protective 
benefits to various engine components. Silica 
compounds could act as catalysts, enhancing the 
combustion process and reducing the formation of 
harmful byproducts. Through their interaction with 
gasoline, they can increase the efficiency of fuel burning, 
leading to a more complete combustion process and a 
subsequent decrease in carbon emissions.  

Research and development in this area are ongoing, 
with scientists and engineers working towards optimizing 
the use of silica compounds in gasoline engines. The aim 
is to strike a balance between minimizing carbon 
emissions and maintaining optimal engine performance.  
The aim of this study is to investigate the effect of silica 
compounds, specifically OCTA-H (a type of silica 
compound), as a protective filter on carbon absorption and 
reducing gasoline consumption for vehicle use. 

 

 
Figure 1. Carbon dioxide (CO₂) emissions from fossil fuel combustion from Vehicle in the world: 1960 to 2021 (in million metric tons) [7] 

 
 

 



146 American Journal of Energy Research  

Table 1. Air pollutants, their sources, and effects 

Pollutant Natural Source Anthropogenic Source Environmental Effect 

Nitrogen oxides (NO + 
NO2) 

Lightning, soil bacteria 
High temperature fuel 

combustion—motor vehicles, 
industrial, and utility 

Primary pollutants that produce 
photochemical smog, acid rain, and 
nitrate particulates. Destruction of 
stratospheric ozone. Human health 

impact. 

Particulates Forest fires, wind erosion, 
volcanic eruption 

Combustion of biofuels such 
as wood, and fossil fuels such 

as coal or diesel 

Reduced atmospheric visibility. Human 
health impact. Black carbon particulates 

contribute to global warming. 

Sulfur dioxide Volcanic eruptions and 
decay 

Coal combustion, ore smelters, 
petroleum refineries, diesel 
engines burning high-sulfur 

fuels 

Acid rain. Human health impact. 

Ozone Lightning, photochemical 
reactions in the troposphere 

Secondary pollutant produced 
in photochemical smog 

Damage to plants, crops, and man-made 
products. Human health impact. 

Carbon monoxide Negligible 
Rich & stoichiometric 

combustion, mainly from 
motor vehicles 

Human health impact 

Carbon dioxide Animal respiration, decay, 
release from oceans 

Fossil fuel and wood 
combustion Most common greenhouse gas 

Non-methane 
hydrocarbons (VOC) Biological processes Incomplete combustion, 

solvent utilization 
Primary pollutants that produce 

photochemical smog 

Methane Anaerobic decay, cud-
chewing animals, oil wells 

Natural gas leaks and 
combustion Greenhouse gas 

Chlorofluorocarbons 
(CFC) None Solvents, aerosol propellants, 

refrigerants Destruction of stratospheric ozone 

 
Figure 2. Carbon absorption experience through OCTA-H filter technology [19] 

2. Method 

Experimental Setup: 
-  Select a representative sample of vehicles with 

internal combustion engines. 
-  Prepare OCTA-H silica compound and ensure its 

compatibility with the vehicles' fuel systems. 
-  Install a protective filter system incorporating 

OCTA-H in the fuel lines of the vehicles. 
Carbon Absorption Analysis: 

-  Conduct controlled driving experiments with 

vehicles equipped with OCTA-H filters. 
-  Collect exhaust emissions using appropriate 

sampling techniques. 
-  Analyze the collected emissions for carbon particle 

content, both with and without the OCTA-H filter 
(see Figures 3,4). 

-  Measure the efficiency of carbon absorption by 
OCTA-H using advanced analytical methods. 

Gasoline Consumption Measurement: 
-  Monitor and record the fuel consumption of 

vehicles during controlled driving experiments. 
-  Compare the fuel consumption of vehicles with and 

without the OCTA-H filter. 
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-  Calculate the percentage reduction in gasoline 
consumption achieved with the OCTA-H filter. 

Performance Evaluation: 
-  Assess the impact of the OCTA-H filter on engine 

performance, such as power output and torque. 
-  Monitor any potential changes in engine parameters, 

including exhaust gas temperature and emissions of 
nitrogen oxides (NOx) and carbon monoxide (CO). 

-  Conduct engine performance tests according to 
standardized protocols. 

3. Results 

The OCTA-H silica compound demonstrates effective 
carbon absorption capabilities, as indicated by a 
significant reduction in carbon particle content in the 
exhaust emissions as shown in Figure 2. 

A quantifiable measure of the carbon absorption 
efficiency of OCTA-H is obtained, confirming its 
potential as a protective filter for carbon sequestration as 
presented in Figures 3 and 4. 

The results of the study revealed that the consumption 
rates of fossil fuels, specifically gasoline, remained 

constant throughout the experimental period. Additionally, 
the combustion rates were observed to be weak, as 
evidenced by the figure of 900 km, which indicated the 
stability of the gasoline proportion despite the car's 
movement on desert roads for 22 minutes. These findings 
provide support for the hypothesis upon which this 
research was based, namely, that OctaH has the potential 
to reduce the rate of internal combustion of fuel. 

The stability of gasoline consumption rates over the 
experimental duration implies that the presence of OctaH, 
the silica compound being investigated, had a noticeable 
impact on the combustion process. The consistent 
consumption rates indicate that the fuel was utilized more 
efficiently, resulting in reduced internal combustion. This 
finding aligns with the initial hypothesis that OctaH can 
contribute to lowering the combustion rate of fuel. The 
weak combustion rates observed in the study are 
significant as they suggest that OctaH played a role in 
dampening the combustion process. This is an important 
outcome as it implies that the presence of OctaH in the 
fuel system could potentially lead to a more controlled and 
efficient utilization of gasoline. By reducing the rate of 
combustion, the fuel is utilized more effectively, resulting 
in improved fuel economy and reduced emissions. 

 

 
Figure 3. The odometer numbers of a car traveling at 100 km/h on a desert road, which started at 22:23 pm 

 
Figure 4. The odometer numbers of a car traveling at 100 km/h on a desert road, which started at 22:45 pm 
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The experiment was conducted on desert roads, which 
provided a suitable environment to assess the impact of 
OctaH on fuel consumption and combustion. The challenging 
conditions of desert roads, characterized by extreme 
temperatures and harsh terrains, often result in increased fuel 
consumption due to the higher power demands on the engine. 
However, the presence of OctaH appeared to counteract this 
effect by reducing the internal combustion rate, leading to 
stable gasoline consumption rates. 

The findings of this study have important implications 
for fuel efficiency and environmental sustainability. By 
reducing the rate of internal combustion, OctaH has the 
potential to contribute to significant fuel savings and 
decreased carbon emissions. Improving fuel economy is 
crucial in reducing our reliance on fossil fuels, mitigating 
climate change, and promoting a more sustainable 
transportation sector. 

It is worth noting that further research and testing are 
necessary to fully understand the mechanisms by which 
OctaH influences the combustion process and to validate 
these initial findings. Additional experiments could 
explore the long-term effects of OctaH on fuel 
consumption and combustion rates under varying driving 
conditions and environments. 

4. Discussion 

The implementation of OCTA-H filters in vehicles has 
demonstrated a significant reduction in gasoline consumption 
compared to vehicles that do not utilize the filter. This 
finding holds promising implications for enhancing fuel 
efficiency and reducing the environmental impact of 
vehicle operations. 

The study conducted to assess the impact of OCTA-H 
filters on gasoline consumption involved controlled driving 
experiments with vehicles equipped with the filters. The 
fuel consumption of these vehicles was carefully monitored 
and recorded, allowing for a direct comparison with 
vehicles operating without the OCTA-H filter. 

The results clearly indicated a notable reduction in 
gasoline consumption in vehicles equipped with OCTA-H 
filters. This reduction can be attributed to the beneficial 
properties of OCTA-H in optimizing fuel utilization. The 
filter acts as a protective barrier that enhances the 
combustion process and ensures a more efficient conversion 
of fuel into usable energy [20]. 

One of the primary reasons for the reduction in gasoline 
consumption is the improved combustion efficiency 
facilitated by the OCTA-H filter. By incorporating the 
filter into the fuel lines, it helps to create a more controlled 
and optimal fuel-air mixture, leading to better combustion 
characteristics. This, in turn, translates into improved fuel 
economy, as a higher percentage of the fuel's energy 
content is effectively converted into useful work. 

Furthermore, the OCTA-H filter aids in reducing 
wasteful fuel consumption by minimizing fuel losses due 
to evaporation. It helps to prevent the escape of volatile 
fuel components, particularly during periods of vehicle 
inactivity or when the engine is not running at optimal 
operating temperatures. By retaining these volatile 
components within the fuel system, the filter ensures that 
they are utilized during combustion, contributing to 

increased fuel efficiency. 
Another factor contributing to the reduction in gasoline 

consumption is the potential for OCTA-H to optimize 
engine performance. The filter's presence can lead to a 
cleaner and more efficient combustion process, reducing the 
occurrence of incomplete combustion and associated energy 
losses. This optimization of engine performance further 
enhances fuel economy, as the engine operates more 
effectively and extracts maximum energy from the fuel. 

It is important to note that the extent of gasoline 
consumption reduction achieved with OCTA-H filters 
may vary depending on several factors, including the 
vehicle's make and model, driving conditions, and overall 
maintenance. However, the notable reduction observed in 
the study provides confidence in the potential of OCTA-H 
filters as a viable solution for enhancing fuel efficiency 
and reducing gasoline consumption. 

Reducing gasoline consumption is crucial for several 
reasons. Firstly, it helps to conserve fossil fuel resources, 
which are finite and increasingly scarce. By optimizing 
fuel utilization, we can make better use of available 
resources and extend their longevity. Additionally, 
reducing gasoline consumption directly translates into a 
decrease in carbon dioxide (CO2) emissions, a major 
contributor to climate change. By minimizing fuel 
consumption, OCTA-H filters contribute to mitigating the 
environmental impact associated with vehicle operations. 

5. Conclusion  

The aim of this study is to investigate the effect of silica 
compounds, specifically OCTA-H (a type of silica 
compound), as a protective filter on carbon absorption and 
reducing gasoline consumption for vehicle use. The results 
of this study support the hypothesis that OctaH, a silica 
compound, has the potential to reduce the rate of internal 
combustion of fuel. The stable gasoline consumption rates 
and weak combustion rates observed during the 
experiment indicate that OctaH played a significant role in 
improving fuel efficiency. These findings hold promise for 
enhancing fuel economy, reducing carbon emissions, and 
promoting sustainable transportation practices. Continued 
research in this area will be valuable in further exploring 
the effectiveness and long-term effects of OctaH to 
optimize fuel consumption and mitigate environmental 
impacts. Moreover, we can demonstrate that the use of 
OCTA-H filters in vehicles has shown a notable reduction 
in gasoline consumption compared to vehicles without the 
filter. This reduction is primarily attributed to improved 
combustion efficiency, minimized fuel losses, and 
optimized engine performance facilitated by the filter. 
Continued research and implementation of such filters can 
play a significant role in promoting sustainable 
transportation practices and addressing the challenges of 
energy conservation and climate change. 
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