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1. Introduction  

Rapid development of soilless cultivations is mainly due to an ever increasing demand of the global 

population for food products. Precise agriculture, including soilless cultures, 

enables producing higher yields in shorter time. However, despite the 

observed development of the agricultural sector, soilless cultivation is still 

executed in an open system where the non-spent nutrient medium (a solution 

of water and mineral fertilizers) is discharged to the natural environment. 

Significant loads of phosphorus (50-100mgP/L) and nitrogen (200-600 

mgN/L) compounds introduced to the environment with horticultural 

wastewater contaminate ground and surface waters. Discharge of the nutrient 

medium to the environment and a lack of its recycling strategies pose a 

global problem, which has become the focus of interest of scientists around 

the world. Considering its properties (a low ratio of organic compounds to 

total nitrogen), hydroponic wastewater requires specific treatment methods. 

Our earlier study has indicated the feasibility of hydroponic wastewater treatment by deploying electrical 

current and an external carbon source. 

2. Experimental  

This study aimed to determine the effect of the supply method of electrical current to an electrobiological 

reactor (EBR) treating wastewater from soilless tomato cultivation. The direct current intensity was 

0.226A and the hydraulic retention time of wastewater in the reactor was 24h. A steel plate (anode) was 

installed inside the reactor, while the stainless steel bed discs served as the cathode. Three methods of 

electrical current supply were tested: 

R1- HRT 24h, including 1-12h with electrical current flow followed by 13-24 h without the current flow, 

R2- HRT 24h, including 1-12h without electrical current flow followed by 13-24 h with the current flow, 

R3- reactor with electrical current supplied for 24h. 

Sodium acetate was used as an external carbon source at C/N=1.5. 

Results and discussion  

The effectiveness of total nitrogen removal in R1 and R2 was 88.7% and 88.4%, respectively. The 

respective effectiveness recorded in R3 was comparable (88.6%). The highest concentration of nitrate(III) 

nitrogen was determined in R2, whereas that of nitrate(V) nitrogen - in R3. 

The highest dephosphatation rate, i.e. 94.1%, was achieved in R1 and the lowest one, reaching 88.7%, in 

R2.  

3. Conclusions  

The determined effectiveness of total nitrogen removal was similar regardless of direct electrical current 

supply method to the EBR reactor. Supplying the reactor at the beginning of the treatment cycle ensures 

the highest rate of phosphorus removal. 
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Image 1. Tomato fruits from  

hydroponic cultivation 


