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- Most industrial processes are performed in open air or at
a rrqumemg] oressure
> Many materials do not like to be exposed to vacuum
> Progesses are Integrated in a chain with an almost continuos
feeding of the materials to be treated

So atmospheric plasma are more compatible
with existing industrial processes

Moreover:
e processes are faster (higher density of neutral radicals, if not ions)

e easily scalable to large areas
e processing region is well confined
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Atrnosoprneric pressiure o

On earth: lightning, thunderbolt
(Storms, volecano. eruptions)

Meanind activity:

Electrical discnarges
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Arc discharge:

rmicro-cdiscnarges:
interrmittent plasmé
(strearmers)

; Corona discharge:
thermal plasrza orona. discharge:
(T, ..~ T ~5-10000 K) cold diffiise plasmza
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PlasmaPrometeo Center (2004) Controlled gas-phase

DBD reactor
Evacuated chamber
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Voltage across the gap:
HY proves, large oandyyidit
(PS5-6015A, 75 MHz)

rmicrocdischarge current
Large vandwidin,
nigh sensitivity
(home-made Rogoski colls)
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Optical tecniques:
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Chemical reactor model
e cylindrical channel (R, L)
e radial diffusion
e |longitudinal uniform (n, T)
e slow flowrate -> mixing along
the channel (well-mixed reactor)

Density balance equations
e 22 species (10 neutral, 12 ions)

dn e 194 reactions rates
K"t - .
TR e wall recombination processes
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Vlocdeling
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Applicatlons:

Silk: technology goal - rermnove sericin

Process: selective removal :> oure fibroin fibres

Plasma: etching O, :> rernove/crack sericin

Untreated Plasma treated Chemical degumming



Applicatlions:

Leathers: technology goal - obtain printability

Process: modify wettability [ dye fixed on surface

Plasma: dbd in air/helium EEEE) -OH,-COOH grafting

Untreated ' Plasma treated s Photographlc film



Applicailorns:

PET films: technology goal - optical properties

Process: modify roughness : > reflectivity changes

Plasma: dbdin air

energy dose 105.4 J cm”
untreated sample
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Applicatlons:

Energy: technology goal > hydrogen production
Process: fuel reformer :> H. rich mixtures

Plasma: sparkin CH,Zair :> H. production
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Applications:

- improve packaging

Process: modify wettability - hydrorepellncy

Paper: technology goal

Plasma: Ny/HMDSOdbd IR  siloxane film
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Transmittance (%)
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Plasrna processing:

e |s a dry and eco-friendly technology (deserve spreading)

e atmospheric pressure discharges widen application field of plasmas

e processes should be brought at atmospheric pressure
(polymerization, pattern, nanopowder)

Contribution from basic plasma physics research:

e development of advanced diagnostics
(electrical, optical)

e modeling of the discharge processes
(breakdown, sustainement, regimes, chemistry)
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