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Exhaust emissions of particulate matter for five Euro 6 bi-fuel (gasoline-LPG) passenger cars were measured during laboratory and on road tests. Small and medium segment cars from different manufacturers, both equipped with retrofit LPG powertrain and with original equipment manufacturer LPG powertrain, were selected in order to represent the Italian circulating fleet of Euro 6 bi-fuel passenger cars. 
Laboratory tests were carried out driving the cars on a chassis dynamometer according to different driving cycles. Regulatory particulate matter mass (PM) and solid particle number (PN-PMP compliant) were measured; additionally, soot was measured through a micro soot sensor, PN in the 0.007-10 μm and 5.6-560 nm range through an electrical low pressure impactor (PN-ELPI) and an engine exhaust particle sizer (PN-EEPS), respectively. On road tests were carried in and around the city of Milan in compliance with real drive emission (RDE) regulation, covering a distance of about 73 km. PN measurements were performed by a Portable Emissions Measurement System (PEMS) through a volatile particle remover followed by a diffusion charger detector. 
Emissions factors were separately calculated for gasoline and LPG fuelling and compared; related particle size distributions were analyzed. All the regulated emissions were compliant with the Euro 6 limits, except for PN of the only direct injection (DI) engine tested car with gasoline fuelling, which exceeded the limit both in laboratory and on road. In laboratory tests, very low PM emissions were measured for all the cars and for both the fuels, with no statistically significant variations between fuels. Conversely, LPG fuelling resulted in some significant reductions of PN-PMP compliant emissions for most cars over the different driving cycles; significant reductions with LPG fuelling were detected both for non-regulatory PN-ELPI and for PN-EEPS too. Soot emissions were very low with both fuels and generally lower with LPG but statistically significant only for the DI car. On road tests confirmed the results of bench tests, with an indicative reduction (up to 70%) of PN emission switching from gasoline to LPG fuelling.
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