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ABSTRACT

This research aims to study the impact of incorporating cerium oxide nanoparticles

into gasoline, along with oxyhydrogen injection. The engine performance and exhaust

emission characteristics were analyzed in this study. The addition of nano-additives

and oxyhydrogen has been found to enhance combustion characteristics by

increasing the thermo-physical properties of the fuel. Cerium oxide at 25 ppm and 50

ppm enhances the engine’s thermal efficiency by 6.9–10.2% and 12–18.1%,

respectively, and significantly reduces fuel consumption by 3.3–18.8% and 13.3–

18.7%, respectively, compared to base gasoline on a volumetric scale. Furthermore,

cerium oxide at 25 ppm and 50 ppm has been shown to potentially reduce carbon


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monoxide emissions by 6–11% and 8.3–15.1%, respectively, and hydrocarbon

emissions by 11–22% and 12.6–23%, respectively. The Response Surface Methodology

indicates that a minimum fuel consumption of 0.3937 kg/kWh is achieved by utilizing

a gasoline blend with a 50 ppm concentration of cerium oxide and an engine load of

2.2 kW. This combination leads to a significant decrease in emissions, producing

252.798 ppm of hydrocarbons and 2.9738 vol% of carbon monoxide.

KEYWORDS:

Cerium oxide environmental impact gasoline engine nano-additives oxyhydrogen

Abbreviations

BTE
= Brake Thermal Efficiency

CeO
= Cerium Oxide

CI
= Compression Ignition Engines

CO
= Carbon monoxide

CO
= Carbon Dioxide

DOE
= Design of Experiments

E
= Ethanol

2

2

Home   All Journals   Economics, Finance & Business
 Energy Sources, Part A: Recovery, Utilization, and Environmental Effects   List of Issues
 Volume 46, Issue 1   Investigation of the environmental impli ....

 Share  Figures & data   References

 Supplemental  Citations   Metrics

  Reprints & Permissions  Read this article  Share

 Full Article

4/4/25, 8:36 PM Investigation of the environmental implications of using cerium oxide nano-additives in gasoline engines fueled with gasoline-ox…

https://www.tandfonline.com/doi/full/10.1080/15567036.2024.2391111 2/15

https://www.tandfonline.com/keyword/Cerium+oxide
https://www.tandfonline.com/keyword/environmental+impact
https://www.tandfonline.com/keyword/gasoline+engine
https://www.tandfonline.com/keyword/nano-additives
https://www.tandfonline.com/keyword/oxyhydrogen
https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/economics-finance-business-industry
https://www.tandfonline.com/ueso20
https://www.tandfonline.com/loi/ueso20
https://www.tandfonline.com/toc/ueso20/46/1
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Ffull%2F10.1080%2F15567036.2024.2391111&title=Investigation%20of%20the%20environmental%20implications%20of%20using%20cerium%20oxide%20nano-additives%20in%20gasoline%20engines%20fueled%20with%20gasoline-oxyhydrogen%3A%20Energy%20Sources%2C%20Part%20A%3A%20Recovery%2C%20Utilization%2C%20and%20Environmental%20Effects%3A%20Vol%2046%20%2C%20No%201%20-%20Get%20Access
https://www.tandfonline.com/doi/figure/10.1080/15567036.2024.2391111?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/15567036.2024.2391111?scroll=top
https://www.tandfonline.com/doi/suppl/10.1080/15567036.2024.2391111?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/15567036.2024.2391111?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/15567036.2024.2391111?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/15567036.2024.2391111?scroll=top
https://www.tandfonline.com/doi/full/10.1080/15567036.2024.2391111
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Ffull%2F10.1080%2F15567036.2024.2391111&title=Investigation%20of%20the%20environmental%20implications%20of%20using%20cerium%20oxide%20nano-additives%20in%20gasoline%20engines%20fueled%20with%20gasoline-oxyhydrogen%3A%20Energy%20Sources%2C%20Part%20A%3A%20Recovery%2C%20Utilization%2C%20and%20Environmental%20Effects%3A%20Vol%2046%20%2C%20No%201%20-%20Get%20Access
https://www.tandfonline.com/doi/full/10.1080/15567036.2024.2391111?scroll=top&needAccess=true


EGT
= Exhaust Gas Temperature

G + HHO + 

25CeO =
100% Gasoline + 25 ppm of cerium oxide +0.20 kg/hr

oxyhydrogen

G + HHO + 

50CeO =
100% Gasoline + 50 ppm of cerium oxide +0.20 kg/hr

oxyhydrogen

G + HHO
= 100% Gasoline +0.20 kg/hr oxyhydrogen

G
= Gasoline

H O
= Water

HC
= Hydrocarbon

HHO
= Oxyhydrogen

HWI
= Heated Water Injection

NOx
= Nitrogen Oxides

ppm
= parts per million

2
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RSM
= Response Surface Methodology

SFC
= Specific Fuel Consumption

SI
= Spark Ignition Engines
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