
20-G10 Course description 

Name of the course 
Environmental mineralogy and geochemistry (15 ECTS) 
- teachers: Durn, G.; Sondi, I.; Mileusnić, M.; Ružičić, S.; Kisić, I. 

Goals of the course 

- to explain the importance of mineralogy and geochemistry in environmental 
processes.  

- to explain the basic characteristics, structural and surface physico-chemical 
properties of geological materials (soils, sediments, mining waste). 

- to show and to explain physico-chemical and biochemical processes in soil / 
sediment / mining waste. 

- to demonstrate the application of mineralogical and geochemical studies in 
solving environmental problems. 

Expected learning outcomes 
(levels 8.2) 
 
 
 

Learning outcomes 1: Soil mineralogy and geochemistry (3 ECTS) – Goran Durn 
- to analyze mineral and geochemical characteristics of different soil types; (0,5 
ECTS) 
- to critically evaluate the ways of interpretation and application of mineralogical 
and geochemical soil studies (0,5 ECTS) 
- to establish a hypothesis of the applied mineralogical and geochemical soil studies; 
(1 ECTS) 
- to compose a mineralogical and geochemical soil study (1 ECTS). 
 
Learning outcomes 2: Recent sediments mineralogy and geochemistry (3 ECTS) – 
Ivan Sondi 
- to determine the type of recent sediments and their mineralogical and 
geochemical characteristics; (1 ECTS) 
- to determine the surface-physical-chemical characteristics of recent sediments; 
(0,5 ECTS) 
- to determine their absorption capacity for pollutants based on the surface 
physical-chemical characteristics of the sediment (1,5 ECTS). 
 
Learning outcomes 3: Mining waste and its impact on the environment (3 ECTS) – 
Marta Mileusnić 
- to analyze mineral and geochemical characteristics of mining waste; (0,5 ECTS) 
- to predict the possible impact of mining waste on the environment and human 
health; (0,25 ECTS) 
- to recommend methods of control / remediation of mining waste; (0,25 ECTS) 
- to create mineral-geochemical study of mining waste (2 ECTS). 
 
Learning outcomes 4: Fate of contaminants in the unsaturated zone (3 ECTS) – 
Stanko Ružičić 
- to critically evaluate processes of contaminant transport in unsaturated zone; (0,5 
ECTS) 
- to analyze the contaminant transport processes in the unsaturated zone; (0,5 
ECTS) 
- to perform a batch sorption experiment in the laboratory on samples from the 
unsaturated zone; (1 ECTS) 
- to create sorption isotherms from experimental results (1 ECTS). 
 
Learning outcomes 5: Soil protection (3 ECTS) – Ivica Kisić 
- to analyze project documentation which is a prerequisite for recovery, 
recultivation and rehabilitation of damaged soil; (1 ECTS) 
-  to analyze the most important levels of soil damage; (1 ECTS) 
- to critically evaluate soil protection measures (damage inventory, permanent 
monitoring, information system) and land reclamation methods (1 ECTS). 

Course content Soil mineralogy and geochemistry (3 ECTS) -  G. Durn:  
Soil forming processes (physical weathering indicators, chemical weathering 
indicators, biological weathering indicators). Basic properties, structural and 



surface physico-chemical properties of pedogenic minerals. Mineralogical and 
geochemical characteristics of different soil types. Soil as an environmental 
compartment. Interpretation of the mineral and geochemical soil composition. 
Application of mineralogical and geochemical soil studies in environmental 
protection (industry, agriculture). 
 
Recent sediments mineralogy and geochemistry (3 ECTS) – I. Sondi:  
The role of physico-chemical and biological processes (biomineralization) in the 
formation of recent sediments. Formation of small particles and active surfaces. 
Classification and characterization methods of micro- and nano-mineral particles in 
recent sediments. The basic mineralogical, geochemical and surface physico-
chemical properties of sediments. Basic physico-chemical interaction processes of 
sediment mineral surfaces and organic and inorganic compounds. Pollutants and 
contaminants in sedimentary systems. Micro and nano-particles in contaminant 
binding-, transport- and disposal- processes in recent environments. Recent 
sediments as contaminant holder. 
 
Mining waste and its impact on the environment (3 ECTS) - M. Mileusnić:  
Definition, characterization and classification of mining waste. Mineral and 
geochemical characteristics of different mining waste types. Potentially toxic 
elements. Chemical reactions (acidification, neutralization). Processes 
(microbiological activities, formation and dissolution of secondary minerals, 
coprecipitation, adsorption / desorption). Impact of mining waste on the quality of 
water, soil and air. Prediction of acidification. Monitoring. Sulfide oxidation control. 
Remediation methods. Impact of mining waste on human health (exposure paths 
and route of entry, bioaccessibility and bioavailability). 
 
Fate of contaminants in the unsaturated zone (3 ECTS)- S. Ružičić:  
The contaminant transport processes in the unsaturated zone (advection, sorption, 
dispersion). The sorption of potentially toxic metals processes in an unsaturated 
zone (examples). Field and laboratory experiments of contaminant transport in 
unsaturated zone. Isothermal curves. 
 
Soil protection (3 ECTS)- I. Kisić:   
Roles of soil. Classification and types of contamination as a form of soil damage. Soil 
erosion. Soil contaminants – potentially toxic metals, polycyclic aromatic 
hydrocarbons, persistent organic pollutants in soil and hydrocarbons in soil. Basic 
principles of soil sampling. Legislation in the Republic of Croatia and some other EU 
countries. Technology of contaminated soils remediation. 
Biological methods of remediation. 

Forms of teaching (and the 
allocation of ECTS) 

Teaching will be conducted for each learning outcome group through lectures / 
consultations (0,5 ECTS) and practical assignments (2 ECTS). Teaching materials 
(Power Point presentation in pdf format, assignments and scientific literature) will 
be placed in learning management system Merlin. Exercises will be organized as 
auditory exercises. Within the auditory exercises, students will have to solve 
assignments on a given topic (1 ECTS) alone or in a team and to prepare a seminar 
(1 ECTS). 0,5 ECTS is foreseen for learning the subject matter. 

Evaluation procedures of the 
PhD candidates 

Students have to prepare a seminar paper and present it to other colleagues and a 
teacher. The exam consists of written and oral part. In the written part of the exam, 
the student should solve the practical task of the topic being discussed. In the oral 
part of the exam, the questions of the subject matter should be answered. 

 

 


