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The specific objectives of this study are:

(i) combining daily and high-time-resolution measurements to
provide an in-depth characterization of carbonaceous aerosol
and its sources;

(i) performing an intercomparison of different

measuring eBC and TC;

determining a new in situ MAC value (an important parameter

to describe the optical properties of EC) for the ECO site

instruments

(i)

Off-line: In the period March - April 2023, 86 aerosol samples (57
PM,, and 29 PM2.5) were collected, using two low volume
samplers: a SWAM (by FAl) for PM,, and PM, s samples. A Giano
BC1 (by Dado Lab), for PM,;, samples and eBC online
measurements.

EC and OC determined with a Sunset OC/EC analyser (EUSAAR2
protocol).

On-line: eBC measurements with 3 instruments: a MAAP (by
Thermo Scientific); an AE33 (by Magee Scientific); the black carbon
analyser Giano BC1 (by Dadolab). Total carbon measurement with a
TCAO08 (by Magee Scientific).




Results (1): Evaluation of In-Situ MAC and EC vs. eBC @ ITIN=ERIS

The average concentrations: 17.1 (£1.1) pg/m?3 for PM,, and 10.4 (11.0) pg/m?3 for PM, ..
OC and EC: 16.5% and 3.6% of PM,, in mass, and 22.6% and 5.5% of PM, ..

Measurements from MAAP, AE33, Giano BC1 and
Sunset analyser used for re-calculating MAC.

E
Instrument Wavelength (A) MAC (m?/g) %
MAAP 670 nm 12 (+0.3) (6.6)* %,
AE33 880 nm 8.1 (x0.3) (7.77)*
Giano BC1 635 nm 12.2 (z0.5) (10)*

In situ MAC values in agreement with values found for other

different typologies of sites in Europe: limited spatial variability !!! 25 :
e.g.: in Zanatta et al.[1]: 8.9 (+1.7) m?%/g < MAC <17 (*1.7) m?/g ) MAAP
""" y = 0.9362x

[1] Zanatta et al. Atmos. Environ. 2016, 145, 346-364. Re=0.9745

* predefined constant MAC value of the instrument
The comparison between daily eBC (from MAAP,
AE33 and Giano BC1) and EC (from Sunset)

demonstrated good agreement (R?> 0.97), especially , , , ,
after using in situ MAC values. ° 0s EC (ugim®) 2 28

eBC (ug/m?)

Giano BC1 ___E_ _____________
y = 0.9554x
R?=0.9817




Results (2): Daily Pattern of Carbonaceous Aerosol @ ITINSRIS
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Results (3): Absorption by BrC
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35 -
30 ] e b_abs €BC The average AAE for aerosols collected at the ECO site was 1.46,
25 ] e Ansorotion by BC suggesting the presence of brown carbon (BrC).
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The BrCabs diurnal pattern at 370 nm was higher
during the nighttime and decreased in the diurnal
hours, suggesting that this parameter was mainly
influenced by the biomass-burning source (or
domestic heating) at ECO site.
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