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Table S1: Summary of studies on the effect of nozzle on the atomization of FPBO
	Ref.
	Liquid
	Kinematic viscosity (cSt (mm2/s))
	Surface tension  (mN/m)
	Density (kg/m3)
	Nozzle
	SMD (µm)
	Method

	[103]
	Wood flash-pyrolysis
oil (blended with ethanol)
	190-10 (20-60 °C)
	-
	1220
	Diesel injector
	100 at 50 °C; 35 at 70 °C; 30 at 90 °C
	Malvern
Master-sizer equipment (2600 Series particle sizer)

	[97]
	Biomass pyrolysis oil
	160-20 (25-55 °C)
	32.2-40
	1200-1250
	Diesel injector (4 hole - 0.21 mm diameter -155° cone angle)
	1.05-2 of Diesel SMD (200-25 °C)
	Empirical correlations

	[61]
	Biomass pyrolysis oil-PopM2-7 (blended with diesel)
	48-4 (40-99 °C)
	24
	1100
	Air-assist atomizer: internal mix and
external mix
	-
	-

	[62]
	Wood derived fast pyrolysis oil (blended with 80% bio-oil and ±20% ethanol)
	297-12.7 (40-95 °C)
	30
	1260
	Pressure-swirl atomizer
	-
	-

	[202]
	Softwood bark vacuum pyrolysis oil
	23-15 (70-80 °C)
	24.1-23.5 (70-80 °C)
	1188-1140 (20-80 °C)
	Pressure-swirl atomizer
	< 50 (with some droplets >150)
	Malvern
Master-sizer equipment (2600 Series particle sizer)

	[138]
	Biomass pyrolysis oil (10%bio-oil/90%diesel emulsion)
	-
	-
	-
	Pressure atomizer
	37-62 µm at 80 °C
	Optical microscopy and FOQELS (Fiber Optic Quasi Elastic Light Scattering) analysis

	[92]
	Pine and corn fiber
derived pyrolysis oil
	67.1 - 8.4 (40-90 °C for corn) and 69.8 - 3.9 (25-90 °C for pine)
	28.3-25.1 (40-80 °C for corn) and 34.9-31.3 (25-80 °C for pine)
	1208 (corn) and 1172 (pine)
	Pressure atomizer and air atomizer
	20-35 (canola Oil sprays at 120 °C)
	Phase Doppler Particle Analyzer
(PDPA)

	[198]
	Fast pyrolysis bio-oil (from
rice husk)
	30 at 80 °C
	-
	1190
	Internal mixed air-blast
atomiser
	< 110 (80% less than 50)
	Optical microscopy

	[206]
	Fast pyrolysis bio-oil
	35 cP-10 cP (15-50 °C)
	-
	1198.9-1255.6 (23.4-26.8 °C)
	Air-assist Externally mixed atomizer
	358, 460, 491 (at 42, 33, 22 °C)
	Highspeed imaging with background lighting

	[116]
	Fast pyrolysis bio-oil (Blended with ethanol)
	165-30 cP at 30 °C (blended with 0-25% ethanol)
	-
	-
	Pressure atomizer and air atomizer
	Using air-assisted nozzle (40-177 for canola, and 39-165 for water)
	Phase Doppler Particle Analyzer
(PDPA)

	[201]
	Fast pyrolysis bio-oil from six different biomass feedstocks (blended with ethanol)
	153.9 cP at 60 °C
	-
	1281
	Air-blast externally mixed atomizer
	spray burners are designed to produce 30-50
	Empirical correlations

	[157]
	Pyrolysis oil and vegetable oil
	50-4 (20-80 °C for pyrolysis oil) and 61-8.4 (20-80 °C for vegetable oil)
	30-36 (pyrolysis oil) and 31-34 (vegetable oil)
	1100-1300 (pyrolysis oil) and 920 (vegetable oil)
	Pressure-swirl atomizer
	-
	-

	[199]
	Fast pyrolysis bio-oils and bioslurry (prepared from the bio-oils at various biochar loading levels)
	75.2 and 152.2 cP at 21 °C
	-
	-
	Impact atomizer and two-fluid atomizer
	50-90 (impact atomizer)/50-200 (two-fluid atomizer)
	Droplet
sampling and droplet size analysis

	[150]
	Fast pyrolysis bio-oil
	51.38 at 40 °C
	-
	1190
	Air-assist externally mixed atomizer
	423.6 Bio-oil/38.9   Diesel
	Empirical correlations

	[98]
	Fast pyrolysis bio-oil (blended with ethanol)
	37.01 at 40 °C
	34 at 25 °C
	1192 at 25 °C
	Pessure swirl duplex atomizer with integral
flow divider
	109
	Empirical correlations

	[153]
	Wood-derived fast pyrolysis oil
	36 at 40 °C
	37 at 25 °C
	1197 at 20 °C
	Internally mixed twin-fluid nozzles
	< 100 (using water)
	Malvern Spraytec laser diffraction system
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