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into the bacterial cells. Also we showed that 6OH-ABT was a common intermediate 
to photo and biotransformation pathways. Work is in progress to use immobilized 
cells in alginate beads to improve the degradation process. 
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The concentration of OH-radicals and the inhibition capacity (Σki[Si]), along 
with concentration of hydrogen peroxide, are considered to be the kinetic parameters 
of water quality that can adequately describe the dynamics of the physical-chemical-
biological processes in the aquatic medium.

The glyoxalic acid and the citric acid  are parts of the Krebs cycle, in other 
words they are characteristic for the natural composition of the aquatic medium. 
We took interest in the way these substances influence the intensity of radical self-
purification processes in natural waters.

The results obtained demonstrate that the influence of these two acids on radical 
self-purification processes differs. The rise of concentration of the glyoxalic acid 
(GA) in the system leads to a decrease in the initiation rate and in the permanent 
concentration of OH radicals ((5,95-2,5) ⋅ 10-16M), thus giving a rise to the inhibition 
capacity ((4,06-6,64) ⋅ 105 s-1), values, which are characteristic for waters in normal 
state, but nevertheless tending towards polluted ones. On the contrary, the presence 
of the citric acid (CA) leads to an increase in the concentration of OH radicals 
((2,3-13,5) ⋅ 10-16M) and to a decrease in inhibition capacity ((6,93-0,99) ⋅ 105 s-1). 
The dynamics of kinetic parameters points to the fact that the GA participating in 
the processes of interaction with OH radicals finally leads to a decrease in their 
permanent concentration and to a positive increase of the possibility of break in the 
radical chain being an unfavorable phenomena for the aquatic medium.

Bearing in mind that in the natural aquatic systems, apart from organic substances, 
there are also present the transitive metals ions, we studied the processes of radical 
self-purification in the presence of copper ions Cu (II). The simultaneous presence 
of GA and ions of Cu (II) in aquatic medium decreases the influence of GA, because 
in this case the inhibition capacity takes lower values and the concentration of OH 
radicals rises. The same is characteristic for the citric acid. The amelioration of the 
kinetic parameters in the presence of copper ions Cu (II) takes place owing to their 
participation in the processes of free radicals’ initialization. Thus the contribution of 
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the highly reactive free radicals is very important for the whole of the radical self-
purification processes of the natural waters.
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In this study the course of self-purification processes was evaluated based on 
some hydrochemical indices. As model water there was used the city tap water, 
to which the following elements were added, according to the certain model 
system content: system I – water, dihydroxyl-benzene (quinol); system Isystem I system II – water, system IIsystem II
dihydroxyl-benzene quinol, copper ions (II); system III – water, hydrochinon, 
copper ions (II), hydrogen peroxide (H2O2). The following parameters were taken 
in the course of experiment: temperature (0C), pH, electromotive force (EMF, mV), 
dissolved oxygen content (DO, mgO2/l), electroconductivity (µS); and the following 
parameters were calculated: red-ox potential (Eh) and red-ox indices (rH).

At the beginning of the experiment in the systems there were fixed approximately 
the same temperature, pH and DO values. In the course of the experiment the 
temperature and pH values remained practically unaltered. Given almost equal values 
of dissolved oxygen in the systems (～ 8 mgO2/l), the Eh values are nevertheless 
different, the highest being in system III (376 mV) in the presence of H2O2. In 
systems I and II the values amounted to 215,5 mV and 226 mV. The fact that rH 
values in systems I (24,8) and II (25) were smaller than the optimal value (28,3) 
and than that in system III (29,8) points to the establishment of a reduced state. In 
24 hours in all the systems there was determined a decrease in the concentration 
of dissolved oxygen. In system III the decrease was small, a fact which can be 
explained by effective participation of H2O2 in the oxidation process. Besides that 
in system III there was also fixed a decrease in the value of Eh from 376 mV to 
301 mV. The fact that rH values remain smaller than 28,3 points to a tendency of 
improvement in the state of the systems. In the following days the values of the 
indices continued to grow. On the fifth day the systems passed the neutral point 
(28,3) of rH.

The results say that the presence of H2O2 diminishes the negative impact of 
pollutants in natural waters resulting in a more efficient oxidation thereof and 
respectively in a more quick reestablishment of normal state in the systems.
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