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Objectives of the discipline: 
Within this course, students will acquire theoretical and practical knowledge on the principles and 

application of modern environmental bioremediation technologies, in accordance with current 

environmental legislation and national and international environmental protection strategies. The 

biological processes involved in the remediation of soil and water, as well as the methods used for the 

treatment of contaminated sites, will be studied. The course also aims to identify and analyze the main 

types of pollutants and contaminated environments and to assess their impact on ecosystems and human 

health. Emphasis will be placed on understanding the mechanisms of biodegradation, bioaccumulation and 

biotransformation, as well as on selecting optimal bioremediation solutions depending on the nature of the 

contaminants and the characteristics of the affected environment. 

During the practical activities, the focus is on developing skills for the correct use of concepts and 

methods specific to bioremediation, the physico-chemical and biological characterization of contaminated 

environments, the evaluation of the efficiency of bioremediation processes, as well as the application of 

bioaugmentation, biostimulation and phytoremediation techniques. Students will learn to select and apply 

the most efficient biological remediation technologies in order to reduce environmental impact and 

improve environmental quality. 

 

Contents (syllabus) 

Course (chapters/subchapters) 

1. Soil and water pollution. Assessment and diagnosis of contaminated environments 

Sources and types of pollutants. Impact on ecosystems and human health. Methods for 

investigation and characterization of contaminated sites. Quality standards and regulations for 

soil and water. 

2. Bioremediation – principles, mechanisms and technologies 

Definition, objectives and advantages. Mechanisms of biodegradation, bioaccumulation and 

biotransformation. Classification and overview of the main bioremediation technologies. 

3. Soil and water bioremediation: in situ and ex situ methods 

Principles of application. Applied technologies. Advantages and limitations. Criteria for method 

selection and fields of application. 

4. Pollution control and environmental quality monitoring 

Quality indicators for soil and water. Monitoring methods and techniques. Strategies for pollution 

prevention and control. 

5. Integrated techniques for protection and remediation of polluted soils and waters 

Physical, chemical and biological methods. Integration of bioremediation into modern 

remediation strategies. 

6. Ecological restoration and biological reclamation of degraded lands 

Principles and stages of ecological restoration. Role of vegetation in soil recovery. Plants used in 

reclamation (herbaceous plants, trees and shrubs). 



7. Bioremediation of polluted waters using biological systems and constructed wetlands 

Biological treatment processes. Constructed wetlands (artificial wetlands). Treatment of 

wastewater and leachates from soils contaminated with heavy metals. 
 

Practical activity 

1. Occupational safety in field and laboratory activities. Organization of practical work 

Occupational health and safety rules. Presentation and completion of documentation for 

sampling, labeling and transport of soil and water samples. 

2. Soil and water sampling and sample preparation for analysis 

Presentation of sampling probes, tools and equipment. Practical sampling methods for 

environmental pollution assessment. 

3. Biomonitoring methods using bioindicator plants 

Biomonitoring with Lolium perenne: cultivation method and use as a bioindicator. 

Biomonitoring with species of the Poaceae family: cultivation methods and interpretation of 

results. 

4. Evaluation of the efficiency of biotechnologies for water treatment 

Study of biological treatment processes and constructed wetland systems (artificial wetlands). 

5. Use of plants in soil and water quality assessment 

Study of the impact of different plant species for assessing the degree of use and/or 

contamination of soil and water. 

6. Analysis and interpretation of experimental results. Role of plants in bioremediation 

Conclusions regarding the use of plants in soil and water bioremediation processes. 

7. Laboratory examination (colloquium) 

 

Bibliography  

1. Hlihor R.M., Simion I.M., 2022 – Low-Impact Environmental Technologies (Chapter 2), In: 

Practical Manual, Environmental Engineering Specialization, Vol. II, Teodor Stan (ed.), 

ISBN: 978-973-147-453-3, “Ion Ionescu de la Brad” Publishing House. 

2. Hlihor R.M., Simion I.M., Filote C., Roșca M., Cozma P., Apostol M., Gavrilescu M., 2022 – 

Exploitation of Environmentally Friendly Technologies for the Removal of Persistent 

Pollutants from Wastewater, ISBN: 978-973-147-463-2, “Ion Ionescu de la Brad” Publishing 

House. 

3. Hlihor R.M., Simion I.M., 2016 – Water and Soil Pollution: Laboratory Guide, ISBN: 978-

606-8625-12-6, Ecozone Publishing, Iași, Romania. 

4. Jităreanu G., 2015 – Agrotechnics. Vol. I, “Ion Ionescu de la Brad” Publishing House, Iași. 

ISBN: 978-973-147-198-3. 

5. Jităreanu G., Răus L., Bucur D., 2007 – Amelioration, Conservation, and Valorization of 

Degraded Soils through Anthropogenic Interventions, “Ion Ionescu de la Brad” Publishing 

House, Iași. ISBN: 978-973-7921-94-9. 

6. Malschi D., 2014 – Biotechnologies and the Depollution of Ecological Systems, Bioflux 

Publishing House, Cluj-Napoca. 

7. Malschi D., 2014 – Advanced Bioremediation Technologies, Babeș-Bolyai University, Cluj-

Napoca. 

 

Evaluation 

Evaluation form Evaluation Methods 
Percentage of the final 

grade 

Final exam Written / oral examination 60% 



Evaluation of the activity 

during the semester 

Written and oral assessments during the 

semester 
40% 
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