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S1. Comparison of different measurement techniques and their equivalent diameters

The measurement techniques used (SMPS, ELPI, TEM image analysis) refer to differ-
ent equivalent particle diameters since the actual dimension “length” cannot be measured
on nanoscale. To understand the differences and how one equivalent diameter can be ex-
pressed in terms of another, they are explained in the following.

51.1. Volume equivalent diameter

For the comparison of particle diameters that were observed in TEM analysis with
other measurement techniques, the diameter of a spherical particle (dve) is used, which
has the same projected area on the TEM image as the particle under consideration.

51.2. Aerodynamic diameter

The aerodynamic diameter dat is defined as the diameter of a sphere with a density
of 1 g/cm?, which has the same terminal settling velocity as the particle under considera-
tion. The terminal settling velocity vrs is obtained by combining the equation of motion
and Stokes law
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where pr is the particle density, g the gravitational acceleration, u the dynamic vis-
cosity of the fluid, C(d) the Cunningham correction, and y, the dynamic shape factor (unity
for spherical shape). Equating the terminal settling velocity of the “standard” particle
(po=1 g/cm?3, x = 1) and of the irregular particle leads to

dup = dyg 20 .C(d_AE) ) ; )

It is obvious that the aerodynamic diameter is increasing with particle density and
decreasing with increasing dynamic shape factor. For standard density, the aerodynamic
diameter is always smaller than the volume equivalent diameter if the particle shape is
any different than a sphere (x > 1).

51.3. Mobility equivalent diameter

The SMPS uses the mobility of charged particles in an electric field to sort them by
size or more accurately by mobility (which is also proportional to the number of charges).
The conditions in a DMA are such that the terminal velocity of the charged particles in the
electric field is in equilibrium with the drag force governed by Stokes, which leads to
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where Z is the mobility and e the charge of an electron. The mobility equivalent di-
ameter is always bigger than the volume equivalent diameter with x > 1.

Only in the simplest case, for standard density and spherical shape, all those equiv-
alent diameters are equal. In any other case additional information about the particles is
needed to compare the results of the different measurement techniques.



S2. Experimental CARS spectra

CARS measurements were carried out at various axial and radial positions relative
to the geometric center of the burner exit, as plotted in Figure S1.
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Figure S1. Axial and radial measurement positions relative to the geometric center of the burner
exit (r = 0 mm, x= 0 mm).
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Figure S2. Least-square fit of the experimental CARS spectrum, obtained at x =32 mm and r =0 mm,
with 0 % Arand ®=1.
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Figure S3. Least-square fit of the experimental CARS spectrum, obtained at x =38 mm and r =0 mm,
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with 20 % Ar and ® =1.
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Figure S4. Least-square fit of the experimental CARS spectrum, obtained at x =37 mm and r =0 mm,
with 17.5 % Arand @ =1.
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Figure S5. Least-square fit of the experimental CARS spectrum, obtained at x =36 mm and r =0 mm,
with 15 % Ar and @ =1.
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Figure S6. Least-square fit of the experimental CARS spectrum, obtained at x =40 mm and r =0 mm,

with 12.5 % Ar and ® =1.
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Figure S7. Least-square fit of the experimental CARS spectrum, obtained at x =36 mm and r =0 mm,
with 10 % Ar and @ =1.
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Figure S8. Least-square fit of the experimental CARS spectrum, obtained at x =40 mm and r =0 mm,
with 7.5 % Arand ®=1.
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Figure S9. Least-square fit of the experimental CARS spectrum, obtained at x =30 mm and r =0 mm,
with 0 % Ar and @ =1.25.



