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Nonselfsustained DC discharge supported by preionization from barrier discharge
(BD) (Fig.1a) and discharge sliding over a dielectric surface (SD) (Fig.1b) was investigated.
The scheme of experimental set up is shown in Fig.1. Two dielectric plates 220x30x2 mm?®

made of alumina and two copper
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were pressed to the external sides of

dielectric plates. The preionization from barrier discharge was provided by application of the
high voltage pulses to the external pair of electrodes. DC voltage Udc was applied to the
internal pair of electrodes. To

produce the preionization from the
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have been applied. Udc was varied up to 1 kV. Typica Volt - Ampere Characteristics of the

discharge in the mixture CO,:N2:He (1:4:8) at pressure 40 Torr and different powers of the
preionization Pp are shown in Fig.2 (BD) along with theoretical curves. The nonselfsustained
character of the discharge is clearly seen. The stable homogeneous discharge burning is

possible up to a certain DC power Pdc* which depends on the Pp. At Pdc > Pdc* the



discharge falls to arcing. The values of Pdc* are plotted in Fig.3. versus Pp. The solid curveis
the result of simulations and points are experimental results. It is seen that the increase of the
Pdc* up to ~ 800 W requires ~ 200 W of power of the preionization unit Pp. It should be
noted that the efficiency € of the preionization unit, used in our experiment was only ~ 0.1%
(¢ = NdiFV/Pp , where Ne— plasma
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Fig.3. The attractive feature of the

nonselfsustained discharge is the possibility to control the electron energy at constant level of
Pdc. The reduced electric field E/N values at different Pp and Pdc are shown in Fig.4 (BD). It
is seen that E/N changes
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decomposition was also investigated. Gas and vibrational temperatures were measured for
CO, molecule by methods of diode-laser spectroscopy. These measurements showed that it is
possible to operate at E/N varied in awide range. Fig.5 (SD) represents the dependence of the
gas temperature Tg and temperature of antisymmetric



vibrational mode Tv on E/N. One can see that at 17... 25Td the slope of the curve Tv is
considerably  higher compared
2200+ those for Tg . In particularly, at
2000 I ° 22Td Tv exceeds Tg more than 3
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One can see that dissociation
energy cost has minimum value of
9ev/diss at 22 Td. This value is
more than 12 times smaller than in
0] . Glow discharge case of glow discharge (36Td). It
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was shown, that this efficiency
0 increase was due to the change of

the CO, decomposition mechanism
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compared to the glow discharge.

=] The main dissociation mechanism

| S in case of glow discharge (E/N ~

' E-'r': ra . . 36...60Td) is direct electron

Fig.6. impact. In the range of E/N ~

20...25Td the main mechanism is related to the excitation of antisymmetric vibration mode of
CO, molecule (seefig.6).

From our point of view, the possibility of the operating at variable electric field

intensity E/N is very prospective method for the plasma chemical reaction optimization.
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