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Aerosol-assisted processes enable to deposit thin films, homogeneous'? or nanocomposite®®.
For example, the nebulization of colloidal solutions, i.e. liquid solutions containing
nanoparticles, in different plasma processes has been widely used for nanocomposite thin film
deposition. In the case of this work, an alternative method, called reactor-injector of
nanoparticles, permits to synthesize nanoparticles prior to their injection in the plasma in a
pulsed injection regime’. It enables to form nanocomposite thin films with really small (<10
nm in diameter) and highly dispersed nanoparticles embedded in a matrix’. However, confined
nanoparticles are often evacuated before reaching the substrate resulting in very low volume
fraction of nanoparticles in the final coating.

To increase the number of nanoparticles in the plasma, it is necessary to make in situ
measurements. This work aims to study the deposition of ZnO/DLC nanocomposite thin films
in a low-pressure RF plasma, which is convenient, since ZnO nanoparticles have characteristic
optical properties: absorbance at their band-gap (3.37 eV) and they fluoresce when illuminated
by ultraviolet light (320-360 nm)®'°. These properties are dependent from nanoparticles’
quantity. The more there are, the more the fluorescence and absorbance are important. This
properties can be used to establish an abacus using a known quantity of nanoparticles and
determine the absorbance coefficient and quantum yield of the nanoparticles.



(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

Hou, X.; Choy, K.-L. Processing and Applications of Aerosol-Assisted Chemical Vapor
Deposition. Chemical Vapor Deposition 2006, 12 (10), 583-596.
https://doi.org/10.1002/cvde.200600033.

Palumbo, F.; Lo Porto, C.; Fracassi, F.; Favia, P. Recent Advancements in the Use of
Aerosol-Assisted Atmospheric Pressure Plasma Deposition. Coatings 2020, 10 (5), 440.
https://doi.org/10.3390/coatings10050440.

Palgrave, R. G.; Parkin, |. P. Aerosol Assisted Chemical Vapor Deposition Using
Nanoparticle Precursors: A Route to Nanocomposite Thin Films. J. Am. Chem. Soc.
2006, 128 (5), 1587—-1597. https://doi.org/10.1021/ja055563v.

Mitronika, M.; Profili, J.; Goullet, A.; Gautier, N.; Stephant, N.; Stafford, L.; Granier, A.;
Richard-Plouet, M. TiO2-SiO2 Nanocomposite Thin Films Deposited by Direct Liquid
Injection of Colloidal Solution in an 02/HMDSO Low-Pressure Plasma. J. Phys. D: Appl.
Phys. 2020, 54 (8), 085206. https://doi.org/10.1088/1361-6463/abc84d.

Profili, J.; Levasseur, O.; Blaisot, J.-B.; Koronai, A.; Stafford, L.; Gherardi, N.
Nebulization of Nanocolloidal Suspensions for the Growth of Nanocomposite Coatings
in Dielectric Barrier Discharges. Plasma Processes and Polymers 2016, 13 (10), 981—
989. https://doi.org/10.1002/ppap.201500223.

Fanelli, F.; Mastrangelo, A. M.; Fracassi, F. Aerosol-Assisted Atmospheric Cold Plasma
Deposition and Characterization of Superhydrophobic Organic—Inorganic
Nanocomposite Thin Films. Langmuir 2014, 30 (3), 857—-865.
https://doi.org/10.1021/1a404755n.

Kahn, M. L.; Champouret, Y.; Clergereaux, R.; Vahlas, C.; Mingotaud, A.-F. Process for
the Preparation of Nanoparticles. EP 16305977.7, 2016.

Ozgir, U.; Alivoy, Ya. |.; Liu, C.; Teke, A.; Reshchikov, M. A.; Dogan, S.; Avrutin, V.; Cho,
S.-J.; Morkog, H. A Comprehensive Review of ZnO Materials and Devices. Journal of
Applied Physics 2005, 98 (4), 041301. https://doi.org/10.1063/1.1992666.

Ischenko, V.; Polarz, S.; Grote, D.; Stavarache, V.; Fink, K.; Driess, M. Zinc Oxide
Nanoparticles with Defects. Advanced Functional Materials 2005, 15 (12), 1945-1954.
https://doi.org/10.1002/adfm.200500087.

Kahn, M. L.; Cardinal, T.; Bousquet, B.; Monge, M.; Jubera, V.; Chaudret, B. Optical
Properties of Zinc Oxide Nanoparticles and Nanorods Synthesized Using an
Organometallic Method. ChemPhysChem 2006, 7 (11), 2392—-2397.
https://doi.org/10.1002/cphc.200600184.



