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When organic surface-active substances (SAS) get into water reservoirs, they violate their sanitary regime: the supply 
of dissolved oxygen in water is depleted, the concentration of petroleum products increases owing to their 
emulsification in the surface films. Furthermore, because of the high foaming capacity of SAS, the surface of water 
reservoirs has a considerable amount of foam, which spoils the appearance of the water reservoir and prevents the use 
of it for recreation and other purposes. 

The use of low-temperature plasma electrolysis (LTPE) allows one to achieve the almost complete decomposition of 
the SAS contained in waste waters and to obtain CO2 and water as decomposition end products. Comparison of this 
method with other electrical methods for the destruction of SAS shows its far higher efficiency. In view of this, we 
have carried out a study of the influence of the main technological factors with the development of a mathematical 
model of a process for the cleaning of aqueous solutions from nonionogenic SAS. 

 
 

Fig.1. Principal scheme of the Low-temperature 
plasma electrolysis plant.  

Fig.2. Dependence of purification degree of solutions 
contains surfactants, on the recycle rate. 

 
Oxyethylated nonionogenic organic SAS (monoalkyl ethers of polyethylene glycol based on primary fatty alcohols 
CnH2n+1O (C2H4O) mH at n=10-18, m=8-10) were chosen as the object of the study. The influence of such technological 
factors as current strength in the electrochemical circuit, the initial concentration of SAS, the initial value of solution 
pH, pressure in the reaction zone, the height of the anode above the interface, the volume of the solution in the cell 
and the time of action of LTPE was studied. The current strength was varied between 50 and 80 mA, the initial 
concentration of surfactants between 10 and 300 mg/L, the initial value of solution pH between 4 and 10, the pressure 
in the reaction zone between 10.0 and 40.5kPa, the anode height between 2 and 8 mm, the solution volume between 
15 and 30 mL, the treatment time between 60 and 600s. The degree of solution purification and the concentration of 
superoxide compounds formed were chosen as response function. 
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Fluoroquinolones are synthetic antibacterial agents of broad action spectrum for peroral administration. Because of 
heavy use, fluoroquinolones get into the environment through waste waters, biomass, compost, animal waste and they 
can cause serious harm to flora and fauna of water reservoirs even at their extremely low concentrations. Development 
of improved methods of fluoroquinolones oxidation, leading to their transformations in aqueous medium, is an 
important task of modern chemistry.  
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In present work there has been studied the kinetics of oxidation of two fluoroquinolones (FQ) antibiotics 
representatives – ofloxacin (OF) and ciprofloxacin (CF) by ions in aqueous solutions in basic medium. There 
was used photometric method, with the aid of which there was measured the absorbance of reaction mixture at 
different time points, at  = 525 nm, corresponding to maximum of permanganate ions absorption.   

According to the low of mass action, the reaction rate of both reactions can be expressed as follows: 

,          (1) 

where k is the reaction rate constant; n1 , n2, n3 –reaction orders on , FQ (OF or CF) and , correspondingly. 

If  and , then it can be considered that during the reaction [FQ] = const and 
 and equation (1) can be written as 

            (2) 

where kobs is the observed constant, equal to 

        (3) 

For the determination of the reaction orders on  ions, each of both reactions was carried out at five different 
initial concentrations of and constant concentrations of FQ and  providing that  and 

. On the basis of the obtained data there were plotted dependences   (At, 
and A∞ - the absorbance of the reaction mixture at the time t, and, respectively, residual absorbance), which presented 
straight lines with negative slope, consequently it was concluded that the reaction order on  ions was equal to 

= 1 in the case of  both antibiotics. 

For the determination of the reaction orders on OF, CF and ions, the reactions were carried out at constant 
concentration of  and different concentrations of OF,  and CF,  (providing that  
and ). From graphic dependences  there were determined the values of the 
observed constant kobs. On the basis of the obtained data there were plotted graphic dependences , 

 and ), and from the slope of the obtained straight lines there were determined the 
reaction orders on OF, CF and  ions.  

It has been determined that in the case of OF oxidation the reaction order on OF is 0, 62 and the reaction order on 
 is   0, 18.  

In the case of CF oxidation it has been determined that the reaction orders on CF and  are also less than 1. 
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Underground waters of the south of Moldova are often colored. Determination of chlorides by titration (Mohr's 
method) in colored waters is challenging, especially if chloride content is low, and the sample cannot be diluted. For 
determination of chlorides in such water it is recommended to use other methods which are not affected by coloring of 
the sample. These are methods of capillary electrophoresis, chromatographic and indirect methods.  

We suggest indirect atomic absorption method of chloride ion determination by chrome. 

TСО ТНОК ШП ЭСО ЦОЭСШН Тs ШЛЭКТЧТЧР МСrШЦвХ МСХШrТНО ( rO2Cl2) in the presence of concentrated sulfuric acid with its 
further extraction in carbon tetrachloride. It was followed by re-extraction, in the process of which, the obtained 

rO2Cl2 during interaction with water, was hydrolized to produce chromic and hydrochloric acids, which remain in 
water phase. This step is necessary since halogen derivative solvents are not suitable for direct flame spraying because 
they do not get burned up entirely. In water solution, chrome was determined by the method of atomic absorption 
spectrometry using atomic absorption spectrometer AAS-1N in the flame acetylene-air at the wavelength 357, 9 nm. 

The accuracy of the method was confirmed using both model solution with a known concentration of chlorides and 
real water by the method "introduced-found". Recovery was 93%. The limit of the detection of the method, standard 
deviation and coefficient of variation were determined as well. A comparative analysis of the suggested method with 
the method of indirect determination by silver was carried out.  
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