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Non-CO, radiative forcing accounts for
66% of aviation net radiative forcing! [1]
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Soot Generator

Enclosed spray combustion (ESC):

Primary particle
nanostructure

SSA OC/TC
(Specific Surface Area) (Organic carbon to
total carbon)

SSA measurements require

| - 10s of mg of soot!
Aircraft-like with high throughput
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ESC Properties:
Median d, = 15—-170 nm
Median d, = 12 — 23 nm

OC/TC =10 -20%
Raman D/G = 0.80 — 0.90

High-thrust Aircraft Soot Properties:
Median d, = 11 — 60 nm [2, 3]
Median d;, = 10 — 20 nm [4]
OC/TC < 25% [5]

Raman D/G = 0.85 — 0.94 [6]
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Enclosed spray combustion of jet fuel
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Mass concentration
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0.3 mg/min
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3 orders of
magnitude

Enclosed spray
combustion (this work)

- 18 mg/min

[1] M. Ess & K. Vasilatou (2019) Aerosol Sci. Technol. 53, 29 — 44,
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Pore size distributions & Specific Surface Area (SSA)
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Dynamics of soot d;, and d
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Evolution of mobility and primary particle diameter (EQR = 1.46)
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Raman vs Height Above the Burner (HAB)
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Aircraft soot [2]

" DI/G =0.85-0.94

0.90+0.01

0.87 £ 0.02

| 0.88+0.01

Disorder/Graphitic band ratio,
D/G =0.85+0.01



Raman D/G ratio vs primary particle diameter
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In agreement with size-
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Inverted burner [2] and
a gas flare [3].
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Crystallite size vs
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Conclusions | Richer flame 3

Aircraft

« Relatively large quantities of aircraft-like soot are
generated by enclosed spray combustion (ESC)
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« This allows for example determination of the specific surface area
(SSA) showing that such soot is largely non-porous

Residence time, t (ms)

Pore area, dA/dlog (w) (m?2/g)

Pore width, w (nm)

« Soot grows through surface growth for the first few
milliseconds and then agglomeration takes over.
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