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1. Introduction – Wastewater from soilless cultivation systems with typically high concentrations of 

nitrogen (mainly oxidized forms of nitrogen) and phosphorus may be treated in a rotating electro-

biological disc contactor (REBDC) [1]. The passage of electric current through REBDC, with aluminum 

anode, results in water electrolysis on the surface of disks (cathodes) and generation of gaseous hydrogen 

being a source of energy to autotrophic bacteria which colonize the anaerobic layer of a biofilm and 

conduct hydrogenotrophic denitrification. This process is accompanied by heterotrophic denitrification 

with organic matter present in wastewater subjected to the treatment process. The introduction of an 

external source of carbon into the reactor may increase heterotrophic denitrification process efficiency 

[1]. The aim of the study was to determine the effect of carbon dose on nitrogen removal in REBDC. 

 

2. Experimental - The reactor used in the study was a rotating biological disc contactor in which 

stainless steel disks with immobilized biomass served as a cathode, whereas aluminum electrode mounted 

in the flow-tank of the contactor served as an anode. Both electrodes were connected to a laboratory 

power supply which served as a source of direct electric current. The experiment was carried out in four 

single-stage REBDC. The investigation was carried in the laboratory at the temperature about 20.0 ± 1°C, 

hydraulic retention time (HRT) 24 h and electric current density (J) of 2.5 A/m2. Sodium acetate was 

added to wastewater as a source of carbon to obtain a C/N ratio of 0.5; 1.0; 2.0 and 3.0. The values of 

HRT, J and C/N were adjusted based on previous research [1]. The inflow and the effluent were analyzed 

for concentrations of total nitrogen (TN), nitrite nitrogen, total phosphorus (TP), chemical oxygen 

demand (COD). Average wastewater concentration was COD - 52.0 mgO2/L, TN - 610.7 mgN/L, TP -

57.7 mgP/L. 

 

3. Results and Discussion - Generally, the increase of C/N ratio value influenced the increase of nitrogen 

removal process efficiency. The highest efficiency of TN removal was in REBDC with C/N = 3 (64.8%), 

when effluent TN concentration was 214.8 mgN/L. The lowest efficiency was stated in REBDC with C/N 

= 0.5 (5.8%), when TN effluent concentration was 575.7 mgN/L. Nitrite concentration was also 

influenced by C/N ratio values. The increase of C/N ratio caused the increase of nitrite effluent 

concentration. The highest concentration was for C/N=3 (93.5 mgN/L) whereas the lowest for C/N=0.5 

(6.3 mgN/L). Similar trends have been reported for other types of reactors and other types of wastewaters. 

An explanation of growing nitrite concentration is incomplete denitrification. The lowest TP 

concentration was in the effluent from REBDC with C/N=0.5 (0.2 mgP/L), the highest value was for 

C/N=3.0 (9.7 mgP/L). The efficiency of TP removal was between 83.2% and 99.6% respectively for 

C/N=3.0 and C/N=0.5. High TP removal efficiencies was because of the value of electric current density 

(2.5 A/m2), which, according to the results of previous studies [1], guarantees high efficiency of the 

electrocoagulation process. The effect of supplying an external carbon source into REBDC was also an 

increase in the concentration of COD of the outflow. COD effluent concentration was 107.0 and 112.0, 

322.0 and 676.0 mgO2/L, respectively for C/N=0.5; 1.0; 2.0 and C/N=3.0. COD values for two highest 

C/N ratios confirmed that significant carbon overdose was applied in these REBDCs. 

 

4. Conclusions - Providing an external carbon source to the rotating electro-biological disc contactor 

increases the efficiency of nitrogen removal. At the same time, an increase in the concentration of nitrites, 

phosphorus and COD is observed in the outflow. Further research should concern the possibility of 

reducing the concentrations of nitrite, TP, and COD in the effluent by extending the HRT. The values of 

the C / N ratio shall be verified and limited to the range of 1.5 to 2.5. 
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