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Abstract: Polycyclic aromatic hydrocarbons (PAHs) emitted from a gasoline direct injection
(GDD) engine during start were extracted via Soxhlet extraction system and analyzed by GS-MS,
Three kinds of fuel, gasoline, gasoline blended with 10% volume fraction ethanol (E10), and
gasoline blended with 15% volume fraction methanol (M15), were considered. The results show
that compared with gasoline, PAHs mass concentration of the exhaust extraction from the engine
fueled with E10 decreases by 39.03% and 23. 78% under 20 °C and 80 °C coolant start conditions,
respectively; PAHs mass concentration from the engine fueled with M15 decreases by 30.17%
and 66. 06% , respectively. Toxicity of PAHs was assessed under different coolant’s temperature
start conditions. Under 20 °C coolant start condition, benzo (a) pyrene equivalent toxicity values
of PAHs from the engine fueled with E10 and M10 decrease by 23.25% and 21.47% compared

with gasoline; under 80 °C coolant start condition, benzo (a) pyrene equivalent toxicity values of
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PAHs from the engine fueled with E10 and M10 decrease by 33. 26 % and 50. 46 % compared with
gasoline. In contrast to 20 °C coolant start condition, benzo (a) pyrene equivalent toxicity values
of PAHs from the engine fueled with gasoline, E10 and M15 decrease the values by 44.25%,
50. 80% and 64. 84 % respectively under 80 “C coolant start condition.

Keywords: gasoline direct injection engine; oxygenated fuel; polycyclic aromatic hydrocarbons;
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