Thermal and chemical structure of SpraySyn Flame
The SpraySyn flame is investigated by ToF mass-spectrometer and micro thermocouple. The spatial distribution of the main species in an ethanol SpraySyn flame and the measured mesh points are shown in Fig.1. The mesh consists of horizontal sections starting from 1 mm above the burner. The operating flows are shown in table 1. The raw data are summarized in the file “Distribution_of_the_main_species_in_EthanolSprayFlame”. 
Table 1. The operating flows of the experiment of the main species measurement
	Ethanol flow, ml/min
	Mixture for pilot flame (CH4/O2), slm
	Dispersion flow (O2), slm
	Co-flow, slm

	2
	2/16 
	10
	100
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Fig.1. The spatial distribution of the main species in the ethanol SpraySyn flame and the experimental mesh. 




The temperature measurement was carried out by micro thermocouple. The thermocouple had a diameter of 250 microns. The starting position is also 1mm above the burner. The thermocouple moves from the side (20 mm) to the center of the burner, moves up 1mm and goes back to the side. This cycle repeats until 47 mm height above the burner. In this experiment the dispersion flow is air, because the flame is too hot with O2 for the thermocouple. The liquid flow is 1 ml/min. The operating flows are shown in table 2. The temperature distribution (after a radiation correction) of the ethanol SpraySyn flame is shown in Fig.2. The raw data are provided in the file “Distribution_of_temperature_in_EthanolSprayFlame”.
Table 2. The operating flows of the temperature measurement experiment 
	Ethanol flow, ml/min
	Mixture for pilot flame (CH4/O2), slm
	Dispersion flow (Air), slm
	Co-flow, slm

	1
	2/16 
	8
	100
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Figure 2. The temperature distribution of the ethanol SpraySyn flame. 


Spray decomposition in tubular reactor
[bookmark: _GoBack]The excel file “Spray_decomposition_ in_tubular_reactor” contains the profiles of the main decomposition products of the spray decomposition in the tubular reactor. The following pairs are presented: ethanol/IPC, xylene/IPC, xylene/ferrocene, xylene/TTIP. The tubular flow reactor with the spray nozzle (left) and temperature profiles on the center line are shown in Figure 3. The dimensions of the reactor are: diameter – 50 mm, length – 600 mm. The position of each is shown on the axial temperature profiles in Figure 1. Zero point is the nozzle position. Feedback of reactor heating is controlled by thermocouple number 4 (T4). Microprobe sampler is mounted at the same level of T4. The flow conditions are: liquid flow – 0.25 ml/min (the precursor concentration - 0.8 mol/L), pilot channel flow - 4 slm, dispersion flow - 10 slm, co-flow - 40 slm. 
[image: ]
Figure 3. Tubular flow reactor with spray nozzle (left) and temperature profiles on the center line (right).
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