[bookmark: _GoBack]Supplementary Information for Jeong et al. “Aerosol emissions from a marine diesel engine running on different fuels and effects of exhaust gas cleaning measures”

Table S 1. Experimental parameters used for the ship engine.
	Parameter
	Description

	Engine model
	1 VDS 18/15 CR

	Operation method
	Four stroke diesel, direct common rail injection, compressor charged

	Rated speed
	1500 rpm

	Rated power
	80 kW

	Bore / Stroke
	150 mm / 180 mm

	Displacement
	3.18 l

	Compression ratio
	13 – 16

	Injection pressure
	Up to 1,600 bar

	Charge air pressure
	1 – 4 bar
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Figure S 1. Scheme for the sampling setup in the measurement campaign held at the University of Rostock, Germany. SPMS- Single Particle Mass Spectrometer, ELPI – Electrical low-pressure impactor, AAC- Aerodynamic aerosol classifier, SPI/REMPI- Single photon ionization/Resonance-enhanced multi-photon ionization, FID- Flame ionization detector, VOC GC- Adsorption/Thermal desorption gas chromatography, TEM- Transmission electron microscopy.
Real-time online particle number concentration was measured by ELPI composed of a unipolar discharger and 12 size stages for classification of the particle diameter from 7 nm to 10 µm with an electrical filter stage. The poly-disperse particles are charged by the unipolar discharge at the inlet of the ELPI and flow through the gas streamline towards the filter stage at the bottom of the ELPI. The particle classification is carried out by deposition according to their inertial impaction at each stage as the trajectory of the particles depends strongly on their aerodynamic size. The classified particles are collected in the stages and the electrical charge of each stage is measured as current distribution that is converted into the size distribution of particle numbers. The conversion of the current information is conducted by applying the efficiency and kernel function, so that the real-time online data is presented by ELPIvi V4.11 software. All stages are prepared with greased aluminum foils that prevent the re-bounding of particles at each stage, so that the collected particles will not cause additional changes in electrical charge (Kero et al., 2015). In our study, the sampling flow was set to 30 l/min by an additional pump with a constant pressure drop at the filter stage of 100 mbar. After the primary dilution system, the sample stream was split into the sampling lines of the Single Particle Mass Spectrometer (SPMS) and eFilter system for the determination of particulate mass concentration, the filter sampling system as well as further dilution steps for the instruments for measuring the particle number and mass concentrations. For the proper concentration of the TEM-grid sampling, an additional dilution step was accomplished by an ejector diluter. Further investigations of the organic compounds in the gas phase were accomplished by using a flame ionization detection (FID) system for the investigation of the amount of the total hydrocarbon (THC) measurements. In addition, an adsorption/thermal desorption gas chromatography for quantitative measurement of 30 different ozone precursors (Latella et al., 2005) and a Time of Flight Mass spectrometer (Photo-TOF-MS, Photonion GmbH, Schwerin, Germany) was connected to the FID (Thermo-FID, SK Elektronik, Germany), which consists of two additional soft ionization sources for single photon ionization and resonance enhanced multi photon ionization (SPI/REMPI) beside the general electron ionization source.
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Figure S 2. Size distribution of particle mass emission factor (with the unit density of 1 g/cm3) up- and downstream of the wet scrubber at 20 kW and 60 kW of engine load from fuel types: A) MGO, B) HFO A, C) HFO B, D) MGO, E) HFO A, F) HFO B at 20 kW and 60 kW of engine load, respectively. Error bars represent the standard deviation of particle mass emission factors measured within 60 min.
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