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coupled with a Pulsed Arc Air Blown Atmospheric Pressure Plasma Jet for the

treatment of Polypropylene Powders

seyedshayan tabibian

1

, Farzaneh Arefi Khonsari

1

, Mikel Leturia

2

, Mario Moscosa

Santillan

3

, Khashayar Saleh

2

, Jerome Pulpytel

1

1

UPMC Sorbonne university, Paris, France 

2

UTC, TIMR, Compiègne, France 

3

Autonomous University of San Luis Potosi, San Luis Potosi, Mexico

seyedshayan.tabibian@upmc.fr

Polypropylene (PP) powders are used for various purposes. However, its good

mechanical properties are accompanied by a poor wettability. The PP powder was

therefore modified by a pulsed arc air blown atmospheric pressure plasma jet (APPJ)

in a home-made Wurster fluidized bed batch reactor (Wurster-FBR). The physical and

chemical modifications of the treated PP powders as compared to the nontreated

ones were determined by water contact angle (WCA) measurements, X-ray

photoelectron spectroscopy (XPS), and SEM for morphology observations.

PP powders are basically hydrophobic but after plasma treatment in the plasma

enhanced fluidized bed they became strongly hydrophilic, because of the oxygen

uptake of the surface of the particles determined by XPS.  An internal Wurster tube

was added to fluidized bed to control the residence time of the particles in the plasma

jet, and therefore the homogeneity of the treatments.

A 2D axisymmetric non-isothermal k-ω turbulent Euler-Euler model was applied to

determine the fluid and powders dynamics inside the reactor and compare with fast

imaging, thermocouple and anemometry experimental results. These investigations

are very important to control the homogeneity of powder treatments, i.e. the

distribution function of the effective treatment time and moreover since PP is a

thermally sensitive material, to avoid its thermal degradation.  The results show that

the 200 g of PP powders treated per batch during 5 minutes are characterized by an

average effective treatment time of 2 milliseconds, which correspond to 20 cycles per

particle, the PP temperature rises from r.t. to about 60°C while the surface energy of

the latter increases from 29 to 40 mN/m. Finally, this process is suitable for large

scale treatments of polymer particles and the scaling-up will be discussed.
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