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CarbOnaceous Aerosol Emissions, Source apportionment & ClimatE impacts
Understanding scientific complexities related to carbonaceous
aerosols focussing on issues underlying their origin and fate, and

their role as drivers of regional climate change over India.

Carbon nanodots from atmospheric carbona-

ceous aerosols
Rabha, S.; Saikia, B. K
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Key highlights:

Carbonaceous aerosols reveal presence of
carbon-rich soot particles.

The structure of the soot particles shows a
disorganised core and outer graphitic lay-
ers.

The soot particles on oxidation with H,0,
followed by ultrasonication generate dis-
persed carbon nanoparticles.

The carbon nanoparticles show good fluo-
rescent property with blue emission under
UV (360 nm) light.

The properties of these carbon nanoparti-
cles resemble with the engineered carbon
nanoparticles such as carbon dots.
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Summary:

Carbonaceous aerosols play significant roles in
air quality and the climate; their oxidation at
the nano-scale level may possibly increase the
reactivity and toxicity of atmospheric particu-
lates. In the present study, a laboratory experi-
ment on the atmospheric carbonaceous aerosol
was done by using H,O, as an oxidizing
agent. An extensive study made with ad-
vanced analytical tools revealed the formation
of photoluminescent carbon nanoparticles
(carbon nanodots) in the carbonaceous aero-
sol. The carbon nanoparticles are mostly at the
sp2 hybridization state and contain various
surface functional groups such as carboxyl
and carbonyl groups. The properties of these
carbon nanoparticles resemble the engineered
carbon nanoparticles such as carbon dots
(CDs).




(CDs). The carbon nanoparticles, main-
ly less than 10 nm, are composed of car-
bon nanocrystals containing a few other
elements such as Ca and Fe. Fluores-
cence spectroscopy revealed the charac-
teristic excitation-dependent emission
spectra of blue fluorescent carbon nano-
particles. The results indicate the pres-

Elem... Weight% Atomic%

CK 8623 88.70
OK 1431 1118
CaK 014  0.04

FeK 031 007

Totals 100.00
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Major findings :
e The study shows formation of blue
atmospheric carbonaceous aerosols

ery of high-value carbon nanomateri

ence of characteristic carbon nanoparti-
cles in the carbonaceous aerosol in
PM,y, opening a new perspective for the
recovery of high-value carbon dots from
an atmospheric aerosol and for predict-
ing environmental processes occurring
in the atmospheric environment.
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fluorescent carbon nanoparticles from
which provide a new avenue for recov-
als.

e The presence of carbon nanoparticles with surface functional groups in car-
bonaceous aerosols might induces toxicity to the human health.

e The interaction of carbon nanoparticles with atmospheric H202 may have
significance on climate as oxidation influences the ice/cloud nucleation

properties
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