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1. The research on the microbial mechanism of enhancing the biomethane production from biowaste by typical carbon materials. 
NCN. Opus 22. 2022-2025. PI
2. Studies on the release of volatile organic compounds from carbonised solid fuel produced from municipal waste. NCN. 
Preludium Bis2. 2021-2025. PI
3. Study of the influence of pyrolysis technological parameters and substrate properties on the release of volatile organic 
compounds from biocarbon. NCN. Preludium Bis. 2020-2024. PI.
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1. SNIT - Shortcut nitrification in activated sludge process treating domestic wastewater - key technology for low-carbon and 
clean wastewater treatment. RF

PhD topic: The prevalence of antimicrobial resistance in waste processing system
Research discipline in 
Doctoral School:

Environmental Engineering, Mining and Energy

Short description of the 
research problem to be 
solved in the PhD (minimum 
1000 characters):

According to WHO, antimicrobial resistance (AMR) has become a problem posing a serious threat to human health and life all 
over the world. Importantly, not only clinically relevant strains or well-known pathogens, but also potentially harmless, saprophytic 
environmental bacteria are nowadays known to disseminate resistance against antimicrobial agents. Therefore, the occurrence 
of AMR in natural and artificial environments is gaining increasing scientific attention. Although wastewater treatment plants are 
commonly known as reservoirs and hot spots of resistance dissemination, no less emphasis should be placed on solid waste 
processing systems. Antibiotic-resistant bacteria (ARB) and antibiotic resistance genes (ARGs) could be transferred to the 
environment with fertilizers obtained in, e.g., composting and anaerobic digestion processes. The aim of the project will be to 
investigate the occurrence and fate of ARB, ARGs, and residual antibiotics in various waste processing systems, as well as 
produced fertilizers or other final products. Additionally, the evaluation of their influence on natural (background) AMR in the soil 
environment should be performed. The results will contribute to a better understanding of potential ways of AMR dissemination 
and resulting health risks.

Professional skills for PhD 
candidate (e.g. master 
program, specializations, 
softwares, language, 
analytical techniques, 
minimum 500 characters):

The candidate should be familiar with environmental microbiology, environmental engineering, or biotechnology, especially the 
methods of bacteria cultivation, purification, and identification. The ability to work in sterile conditions is required. Knowledge of 
susceptibility testing will be an advantage. Moreover, the candidate is required to have basic knowledge of the extraction of 
nucleic acids from environmental samples and qPCR or dPCR techniques. The ability to analyze next-generation sequencing 
data will be a significant advantage.
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