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Motivation

volatile organic carbon (VOC) significantly changes the soot light absorption

Soot particles contribute to global warming by their strong light absorption. However, assessments of the impact of soot on climate change are hindered
by the large uncertainty of their optical properties. Soot optical band gap can be used to accurately quantify the evolving refractive index of soot and
correlate it to soot maturity [1]. Here, the optical band gap of soot is measured for two premixed flames with different equivalence ratios. It is shown that

and optical bandgap. Once VOC is removed, the measured band gap of

the large soot particles compares well with values reported for mature soot [2]. For small particles, the measured bandgap correlates well with the
values suggested by the quantum confinement theory, indicating that soot optical bandgap monotonically decreases with increasing mobility size [3].

1x150ms 3x50ms 6x25ms 120s
Dwell Time & Insertion Number

Band gap of the soot particles collected thermophoretically from a premixed

Band Gap of Incipient, Nascent and Mature Soot Evolving Soot Band Gap in a Flame
Sootassampled O DCMsoluble (3 | ¢ ~ Mean Mobility Diameter, {(d,,) (nm)
» washedonce [] HAB=55mm [ncipient @ 6.7 9.5 13.1 14.5
> 2:51 7 washed twice & = . X 15 I I I I
0 O =2.40 _ (I) &
Q 2.0 @ . E o assampled O
8 l Q 1.0 washed once [
- 8 ' washed twice <
c 151 é nascent o © =207
(§) ©
(aa] @ @) l 2] o
— 1.0+ w©05
_g mature é o
2 o5 © % o %
oY
0.0
0.0- 4.0 5.5 8.5 10.0

Height Above the Burner (mm)
Soot optical band gap decreases monotonically from
1.4t0 0.2 ev, by increasing soot mobility diameter and
maturity as particles grow in the flame.

flame and measured as sampled and treated with dicholoromethane (DCM)
solvent to remove the volatile organic carbon (VOC) from the particles.

Optical Band Gap and Quantum Confinement

Obtaining Soot Band Gap from Absortivity
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Soot band gaps are obtained using the Tauc relation based on the
multiwavelength absortivity curves. Observing linear regions with different

slopes suggests mixing of particles with different bad gaps [8].
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The measured soot optical band gaps agree well with the values calculated
with the quantum confinement theory [3] suggesting that particle size and
maturity evolve together in the falmes.
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1. Soot optical band gap decreases with
increasing soot maturity and size.

2. Volatile Organic Carbon condesed on the
surface of soot pamples could significantly
change its light absorption properties.
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