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A B S T R AC T

Dilute solutions of organometallic complexes, i.e., Ferrocene and tris(1,10-phenanthroline)FeII or 
ferroïn, readily oxidize when exposed to the gaseous species generated in a gliding electric dis-
charge in humid air. Ferrocene (or bis-cyclopentadienyl FeII) turns to blue ferricinium ion while 
ferroïn solutions fade. Ferroïn is gradually oxidized to ferriïn which agrees with the higher 
sensitivity of the central metal to the action of plasma than the organic ligand engaged in the 
complex. The oxidation hardly obeys a pseudo 1st order kinetics law (k1*= 4 × 10−2 min−1). Addi-
tionally the oxidation reaction keeps on developing in post-discharge conditions according to 
a pseudo 1st order reaction (k1= 5 × 10−3 min−1). This feature tends to generalize the occurrence 
of temporal post-discharge reactions which are of major interest for industrial applications.
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 1. Introduction

Using electric discharges as convenient sources of 
non-thermal plasma at atmospheric pressure becomes 
familiar to people concerned with pollutant abatement 
and bacterial inactivation because of the particular 
chemical properties of the gaseous species which com-
pose the plasma. The main chemical properties induced 
in a liquid solution exposed to the discharge depend 
on working conditions, e.g., the nature of the ambient 
gas or the presence of catalysts. However one kind of 
reaction is usually observed at the liquid surface of the 
treated solution, i.e., at the plasma-liquid interface. For 
example discharges in humid air produce strong react-
ing oxidizers over the target.

We are concerned in this paper with a particular 
type of discharge – the gliding discharge or “glidarc”–

which burns at atmospheric pressure and belongs 
to the family of the non-thermal plasmas because it 
is actually a quenched plasma. When two diverging 
conductors, i.e., the electrodes, are connected with 
an electrical energy source such as a high voltage 
transformer, an arc (i.e., a thermal plasma) forms at 
the narrowest electrode gap. The arc feet are pushed 
along the electrodes by a gas fl ow directed along the 
axis of the reactor: the arc length increases and its 
temperature decreases until arc breaking takes place 
at the electrode tips and the thermal plasma turns 
to a quenched non-thermal plasma in the plasma 
plume. The arc breaking occurs when the gliding arc 
is short-circuited by a new one which resumes the 
cycle. The gliding arc was proposed several decades 
ago by Czernichowski and co-workers with Orleans 
University (Gremi Lab) for gas treatments and later 
developed with Rouen University (LEICA) for liquid 
treatments [1,2].




