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Motivation
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Specific surface area, SSA, is one of the most 

important metrics for quantifying toxicity [2] 

Atmospheric aging

SSA [3] and pore size distributions [4] 

determine rate of atmospheric aging

SSA measurement requires 10s of mg of soot!



Commercial Soot Generator
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Soot

Cannot produce high-thrust aircraft soot

(OC/TC too high or dm too large)

MiniCAST:

dm
(Mobility diameter)

dp
(Primary particle diameter)

OC/TC
(Organic carbon to total carbon)

[1] U. Trivanovic, G.A. Kelesidis, S.E. Pratsinis (2022) Aerosol Sci. Technol. In Press, doi: 10.1080/02786826.2022.2070055

This work, enclosed 

spray flames:
[1]

Aircraft-like with high 

throughput



Experimental set-up
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N2 dilution

Sampling tube

Rotating disk

Air dilution

APM

DMA CPC

X-ray   Neutralizer

SMPS

Glass fiber filter

Pump

30 cm

30 cm

Sheath air

O2 dispersion

Jet A1 fuel

Burner

Premixed flame

N2

O2

air

CH4

TEMTGA

N2

Adsorption

Thermocouple



1.29 1.34

Mobility size distributions
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85% [1]

dm (Mobility diameter)

100% [2]

Aircraft soot: 

3% thurst [1]



20 nm

d̅p = 14.3

EQR = 1.59

20 nm

d̅p = 14.1

EQR = 1.46
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Dynamics of soot dm and dp
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Aircraft soot ҧ𝑑p from 10 – 20 nm [1,2] 
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Organic carbon total carbon ratio

High thrust aircraft soot: TOA [1-4]
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Mass concentration
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Median mobility diameter, ҧ𝑑m (nm)
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[2] U. Trivanovic, G.A. Kelesidis, S.E. Pratsinis (2022) Aerosol Sci. Technol. In Press, doi: 10.1080/02786826.2022.2070055

Enclosed spray 

combustion [2]

0.3 mg/min

[2] 

18 mg/min
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Pore size distributions
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Conclusions
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• The present reactor can produce up to 3 orders of magnitude 

larger mass concentrations than existing generators

• Aircraft soot is primarily non-porous but at take-off 

(100% thrust) there may be an increase in porosity.

• Aircraft-like soot is generated here by enclosed spray 

combustion by varying EQR

U. Trivanovic, G.A. Kelesidis, S.E. Pratsinis (2022) Aerosol Sci. Technol. In Press, doi: 10.1080/02786826.2022.2070055

10 100
Mobility diameter, dm (nm)

0

d
N

/d
lo

g
(d

m
)/

N
to

t

Richer flame

Aircraft 

soot

EQR = 1.29

SSA = 160 m2/g 

1.34

239 m2/g

1.46

282 m2/g

1.59

258 m2/g

P
o
re

 a
re

a
, 
d
A

/d
lo

g
 (

w
) 

(m
2
/g

)

Pore width, w (nm)

Median mobility diameter, ҧ𝑑m (nm)

M
a

s
s
 c

o
n

c
e

n
tr

a
ti
o

n
, 
M

(m
g

/m
3
)

3 orders of 

magnitude

This work

miniCAST



||
Placeholder for organisational unit name / logo

(edit in slide master via “View” > “Slide Master”)

Thank you for listening


