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1 Introduction  

Phenol and its derivatives are among the most common water and gaseous pollutants. They fall into the 

environment through the wastewater of production processes associated with petroleum processing, the 

production of phenolic resins, explosives, coke plants. Phenol is toxic even at low concentrations and 

therefore poses a serious health risk. Its elimination from waste water and the polluted environment is 

extremely important and various chemical, physical and biological technologies for its treatment and 

disposal are used in this connection. Physicochemical methods form secondary toxic intermediates and 

also have a very high cost. A beneficial alternative is microbiological treatment methods as they do not 

form toxic by-products and are significantly more effective.  

The aim of our study is to prove the stimulating effect of the weak electric field on the processes of 

biodegradation of the phenol from the Pseudomonas putida strain 

2. Experimental

After a prior adaptation of the Pseudomonas putida strain, a comparative study of the biodegradation of

phenol was performed in the absence and presence of a constant electric field. The cathode potential is

maintained constant relative  to the quinone/hydroquinone electrode in the range of 0.01 and +0.02 V.

The electric field was found to have a stimulating effect on the phenol biodegradation rate. Experiments

for the biodegradation of phenol by the Pseudomonas putida strain were carried out in a 0.500 ml

fermenter (Bioflo, New Brunswick Scientific, Edison, NJ) with continuous stirring (150 rpm), operating

temperature 30 ° C and two (0.1V and 0.2V) relative to the reference quinone electrode. The stirring

speeds are lower to avoid the formation of air bubbles or the undesirable suction of air. Prior to initiating

the experiments, the bio-reactor was sterilized. After cooling, the working environment and 10% by

volume of inoculum are poured into the product.

3. Results and Discussion

4. Conclusions

1. The weak electric field has a stimulating effect on the rate of biodegradation of phenol. 2. The applied

electric field shortens the period of adaptation of the microbiological culture. 3. At 0.1V, the velocity

increased twice, and at 0.2V it increased twice and a half more than when no electric field was applied. 4.

The nature of the observed effect of the weak electric field on the rate of degradation of the phenol is not

purely epectrochemical, will be the subject of our next research.

Fig.1.  Rate of biodegradation 

of phenol from Pseudomonas 

putida strain. 
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