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1. Introduction 

The observed increase in the area of soilless cultures has made them perceived as the major form 

of cultures under cover. The soilless cultivation with the hydroponic method requires large volumes of 

water enriched with nutrients. The hydroponic cultures produce an outflow (horticultural drainage), the 

volume of which may account for 50% of the input nutrient medium (in the case of tomatoes). Drainage 

volume is affected by multiple factors, like ambient temperature, insolation, or the current plant growth 

stage. Due to high volumes of horticultural drainage produced and its high nitrogen and phosphorus 

concentration, the soilless tomato cultures are claimed to be the greatest contributors to environmental 

pollution. Considering the low C/N ratio of the drainage from soilless cultivation, its biotreatment is 

feasible already after providing an external carbon source. Noteworthy is that commercial organic 

compounds may account for even 50% of wastewater treatment costs. For this reason, novel and 

alternative organic carbon sources are sought that would aid bio-treatment processes. Waste glycerin 

seems to be prospective in this respect. The goal of this study was to investigate the impact of a glycerin 

dose on the effectiveness of treatment of wastewater from soilless tomato cultivation in an 

electrochemical fed-batch reactor. The goal of this study was to investigate the impact of a glycerin dose 

on the effectiveness of treatment of wastewater from soilless tomato cultivation in an bio-electrochemical 

batch reactor(BEBR). 

2. Experimental  

Four waste glycerin doses were tested as sources of organic carbon. They were established based on the 

C/N ratio as: 0.5(R1), 1.0(R2), 1.5(R3), and 2.0(R4). An iron electrode served as the anode. Rotating 

stainless-steel discs with attached biomass served as the cathode. Direct electrical current supplied to the 

reactor had a density of 1.25A/m2.  

3. Results and Discussion  

Electrical current flow through a BEBR reactor enables effective removal of phosphorus compounds from 

wastewater. Regardless of carbon dose, treatment effectiveness exceeded 95%, with its highest value 

determined in R4 (99%). The low effectiveness of nitrogen removal in reactors R1, R2, and R3, ranging 

from 25.1%(R1) to 35.3(R3), was due to the insufficient dose of the organic substrate. In R4, the 

treatment effectiveness peaked to 98%.  

4. Conclusions  

The present study demonstrated that using waste glycerin in the bioelectrochemical treatment of 

wastewater improved its effectiveness, including mainly the removal of nitrogen compounds. The 

minimal COD/N ratio ensuring effective denitrification reached 2.0.  
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