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Nitrogen flowing post-discharges have been found to be useful in different applications. 
The kinetics of nitrogen post-discharges is an interesting problem and it is a subject of many 
studies for a relatively long time. The influence of oxygen, hydrogen and carbon traces on the 
nitrogen post-discharge was a subject of various studies. Recently, the influence of mercury [1, 2] 
and zinc [3] vapors were presented. This study focuses on the influence of another mettalic traces 
introduced into the pure nitrogen post-discharge.  

The DC flowing post-discharge was used for the experimental study. The active discharge 
was created in a Pyrex discharge tube with a 120 mm electrode distance at current of 200 mA 
and pressure of 1000 Pa. Hollow molybdenum electrodes were placed in the side arms of the 
main discharge tube. Nitrogen was of 99.999% purity and it was further cleaned by Oxiclear 
and LN2 traps. The reactor system was pumped continuously by a rotary oil pump separated 
from discharge tube by another LN2 trap. The lead vapor was introduced into the discharge tube 
just before the active discharge using the heated tantal evaporator flowed by auxiliary nitrogen 
flow. It was impossible to control the lead amount due to its deposition on reactor walls. The 
post-discharge spectra were measured by Jobin Yvon monochromator TRIAX 550 with the 
1200 gr/mm grating coupled with CCD detector at decay times of 8 and 32 ms. The optical fiber 
holder (length of 6 cm with optical fiber mounted in its center) had to be filled by liquid 
nitrogen and thus the reactor wall temperature around (± 3 cm) the observation point was kept at 
300 K or 77 K.  

Nitrogen 1st and 2nd positive and 1st negative systems were determined in all recorded 
spectra. The bands of NOβ system dominantly originating from vibrational level 0 were 
observed, too, especially at decreased wall temperature. No other molecular or atomic emissions 
were observed. The presence of NO originated in lower purity of nitrogen in auxiliary flow (that 
was without further purification) and also some oxygen was present by thermal desorption from 
evaporator walls. 

The experimental results obtained for selected bands are shown in Figs 1 and 2 as a 
function of evaporator heating power. At earlier decay time (in pure nitrogen this time 
corresponds to the maximum of pink afterglow) and ambient wall temperature, the decrease of 
all band intensities was seen with the increase of lead presence in the discharge. No significant 
dependence was observed at later decay time. The bands that are missing in figures had intensity 
just over the noise level and thus they are omitted. The decrease of nitrogen band intensity was 
observed also at decay time of 8 ms at decresed wall temperature, except for the 1st pos. 12-8 
band that is mainly populated by the atomic nitrogen recombination. The oposite situation was 
obtained at later decay time when only the 12-8 band intensity decreased and all other nitrogen 
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band showed no dependence on evaporating power. The NOβ band intensities increased with the 
increase of evaporating power at both decay times at decreased wall temperature. 

         
Fig. 1 Dependence of selected nitrogen band head intensities on the lead evaporating power at 

ambient wall temperature at decay times of 8 ms (left) and at 32 ms (right). 

         
Fig. 2 Dependence of selected nitrogen band head intensities on the lead evaporating power at wall 

temperature decreased down to 77 K at decay times of 8 ms (left) and at 32 ms (right). 
 
The kinetic interpretation of the observed experimental results is not trivial. The lead atoms 

can deposite on the reactor walls and thus they could be able to change the efficiency of various 
wall processes. Further, the lead atoms can react with atomic nitrogen and form the nitride. Both 
these species can be also introduced into various energy transfer reactions. These problems will be 
studied in detail in near future. 
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