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Research Progress on Impact of Ethanol Gasoline on Vehicle Emissions
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Abstract: In the context of ‘carbon peaking and carbon neutrality’ initiative, the utilization of ethanol gasoline as an alternative fuel has
attracted significant interest for its potential to mitigate vehicular pollutants, reduce carbon emissions, and enhance energy security. To
examine the effects of ethanol gasoline on vehicle pollutants and greenhouse gas emissions, this study conducted a comprehensive
statistical analysis of its impact on regulated exhaust emissions, including gaseous compounds, particulate matter (PM), greenhouse gases,
and volatile organic compounds (VOCs) and evaporative emissions. The reduction of carbon dioxide (CO,), PM, and VOCs achieved
through the use of ethanol gasoline was comprehensively assessed, and the environmental advantages of implementing ethanol gasoline in
a representative area were further evaluated. The results demonstrate that the use of ethanol gasoline resulted insignificant reductions in
exhaust emissions of total hydrocarbons (THC), carbon monoxide (CO), nitrogen oxide (NO,), VOCs, PM, and particulate number (PN) by
10.0%, 22.0%, 1.3%, 17.7%, 21.3% and 14.9%, respectively, in comparison to conventional gasoline. The efficiency of emission reduction
increases proportionally with the elevated ethanol content in gasoline, although it results in increased evaporative VOCs emissions.
Ethanol gasoline does not have significant effect on the reduction of greenhouse gas emissions, but it does help reducing vehicle CO,

emissions to some extent by reducing reliance on fossil fuels. Utilizing the 2022 inventory of light-duty gasoline vehicles in Henan
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Province as a baseline, the study assesses the emission reduction quantities of CO,, PM, and VOCs resulting from the province-wide

adoption of ethanol gasoline (E10), amounting to 9.1x10°, 92.4 and 1118.1 t/a, respectively. The results show that ethanol gasoline exhibits

a synergistic benefit in pollution reduction and carbon mitigation, enhanced evaporative emission control can further mitigate pollutant

emissions when utilizing ethanol gasoline.

Keywords:ethanol gasoline; exhaust emissions; evaporative emissions; particulate matter; volatile organic compounds (VOCs);

greenhouse gases
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gasoline, respectively
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with vehicles using ethanol gasoline
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