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Design and testing of a new type of DBD-PACVD flow reactors employing
transverse concentration gradients
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Combinatorial methods can be used to diminish experimental effort and cost of

determining optimum conditions for surface-technological processes. While such

methods are well established in chemistry and biochemistry, systematic studies in

plasma-based surface science and technology are relatively rare.

The present contribution reports on design and testing of a new kind of reactors for

plasma-assisted chemical vapor deposition processes based on dielectric barrier

discharges (DBD-PACVD). In such a reactor, film deposition takes place on the walls

of a flat rectangular flow channel (height (z) < 2 mm, width (y) ≈ 0.1 to 0.2 m)

employing a laminar gas flow featuring concentration gradients ∂c

i

/∂y, for example of

the precursor and/or any other gaseous species, transverse to the flow direction (x).

To establish gradients over a length of roughly 0.1m at gas speeds of 0.1 to 1m/s a

combination of two modules is used: The “gradient mixer” consists of two halves each

providing manifolds with outlets of adjusted cross sections, allowing a controlled

mixing of defined volume flows of two gases feeding the channel from several

equidistant locations. The step-shaped concentration profile is then smoothed in a

“homogenizer”, using the mechanical mixing effect of a packed bed of glass spheres.

Using the obtained gas flow to feed a DBD reactor, surface treatment or coating can

be obtained from a continuous range of different gas compositions within one

experiment. Combined with spatially resolved surface characterization, the

investigation of plasma-surface interaction processes can thus substantially be

simplified.

The new reactor is tested using plasma polymerization of HMDSO and

copolymerization of unsaturated monomers, respectively. Process parameters derived

from this study were successfully transferred to a larger DBD system meeting

industrial requirements.
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