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In recent years, the spread of microplastics in aquatic ecosystems has become a serious 

environmental problem. Microplastics can be a potential transporter of heavy metals, 

pathogens, and other chemicals. Microplastics are released from water into fish, crustaceans, 

and mollusks and further up the food chain into the human body. This can result in digestive 

disorders and reduced reproductive growth of all living organisms. Therefore, methods for 

detecting and separating microplastics from wastewater have been actively developed recently. 

 

The authors aimed to develop a filter-electrolyzer that recycles microplastics and 

produces hydrogen as a result. 

 

The analysis of the results of the work leads to the conclusion that the problem of 

microplastics in wastewater can be solved by the use of inexpensive equipment that can use a 

centrifugal filter cyclone to remove the coarsest particles and roll-plate filters made of stainless 

steel mesh that can be purified by electro-oxidation while releasing and storing hydrogen as an 

energy carrier. The environmental friendliness of the reaction products is also an important 

result of the work. 

CONCLUSIONS 
 

1. The authors have developed and constructed 2 filter systems: the first is a centrifugal 

cyclone filter capable of retaining particles between 500 and 700 µm, and the second is 2 

roll-plate filters made of densely nested stainless steel meshes capable of retaining 

particles between 14 and 500 µm. 

 

2. For the PF1 and PF2 filters, the authors used an electro-oxidation method, which causes 

the degradation of the microplastics during electrolysis under the influence of oxygen 

released at the anode. The anode, in turn, is a plate filter filled with microplastic particles. 

This process is accompanied by the release of hydrogen at the cathode, which is located in 

a connecting vessel with a liquid stopper. The process of filter purification and hydrogen 

evolution can be found at the following link 

(http://www.daug13vsk.lv/index.php/sakums/publikacijas/zpd/700-filtra-attirisanas-

process). 

 

3. Based on research, the authors developed a prototype device capable of successfully 

extracting a large fraction of microplastics from wastewater while producing hydrogen. 

By introducing some sensors and automation elements (pressure sensors, automatic valves, 

microcontroller, power supplies, etc.) into this prototype, the device will be able to operate 

successfully with minimal human presence. 
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