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Background/Objectives: The aerobic bioremediation of hydrocarbon-contaminated soils requires identifying limiting factors affecting biodegradation rates to optimise processes and treatment times. Due to the complexity of the variables influencing biodegradation rates, the development of a predictive model using experimental design strategies (Design of Experiments, DoE) may represent a suitable approach to optimise and support contaminated soil management. DoE is a multivariate approach that reduces experimental effort while increasing the quality of the information obtained from the system by rationally planning and selecting the experiments to be conducted. This tool enables a multivariate interpretation of the data structure related to soil characteristics, contamination characteristics, and treatment options, allowing ranking of treatment strategies according to their potential to achieve remediation goals. 
Methods: First, the list of factors (variables) affecting the biodegradation rate was defined, and the boundaries of the experimental domain were established by setting the minimum and maximum levels for each factor. The experimental setup includes two phases: a screening phase, to identify the linear effects of all factors using a limited number of experiments and a subsequent optimization phase designed to determine factor combinations that maximize the response. For the screening phase, a D-optimal design was employed to select a representative and meaningful subset of experiments from the list of experiments provided by a full factorial design.
Experiments are conducted at laboratory scale in 3 kg soil batches under controlled conditions. Each test is monitored for 3 months through chemical (C >12, GC-FID), microbiological (NGS and qPCR of 16S rRNA gene; functional genes qPCR), and pedological analyses (texture, pH, C/N/P, CSC). 
Results & Conclusions: Screening phase conditions have been selected, and experiments are currently ongoing. Investigated factors include soil texture, contaminant type, initial contaminant concentration, humidity, temperature, and treatment options (compost, biochar, nutrient, inoculum, biosurfactant). Partial results from this phase will be available after its completion in June 2026. 


