II1. 3.4. Courses



Course (111) ECOLOGY

Lecturer Ph.D. Mladen Kerovec, Full Professor
Institution Faculty of Science, Zagreb

ECTS 10

Course type Basis

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Odum, E.P.: Fundamental of Ecology. W.B.Saunders Comp., Philadelphia, London,
Toronto, 1971.

2. Cooke, G.D., Welch, E.B., Peterson, S.A., Newroth, P.R.: Restoration and Management
of Lakes and Reservoirs, Lewis Publishers, Boca Raton, New York, 1993.

3. Krebs, C.J.: Ecology, Harper & Row Publishers, New York, San Francisko, London,
1994.

4. Begon, M., Harper. J.L, Townsend, C.R.: Ecology, Blackwell Science, 1996.

Course content

Meaning, tasks and content of ecology. Division and methods of ecology and its relationship
with other sciences. Ecological factors, arrangement in ecosystems, ecological valency,
ecological niches. Populations (main features). Biocenosys. Relations and types of nutrition,
nutritional chains, successions. Metabolism of ecosystems. Circulation of nutrition and flow
of energy. Biogeochemical cycles. Organic production. Bioresurses management. Ecological
features and life areas of terrestrial ecosystems. Biomes. Biocenological and ecological
features of running waters, stagnant waters, underground waters, seas, oceans. Main areas of
practical use of ecology. Main disturbances in ecosystems due to the impact of men.



Course (112) ECOTOXICOLOGY

Lecturer Ph.D.Jasna Kniewald, Full Professor

Institution Faculty of Food Technology and Biotechnology, Zagreb
ECTS 10

Course type Basis

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Ecotoxicology: Problems & Approaches, Eds.: Levin, S.A., Harwell, M.A., Kelly, J.R.,
Kimball, K.D., Springer Verlag, New York-Berlin, 1989.

2. Levin, M.A., Strauss, H.S.: Risk Assessment in Genetic Engineering, Mc Graw Hill,
Inc., N.Y., 1991.

3. Chemical Exposure Predictions, Ed.: Calamari, D.,Lewis Publishers, Ann Arbor —
London-Tokyo, 1992.

4. Toxicology in Transition, Eds.: Degen, G.H., Seciler, J.P., Bentley, P., Archives of
Toxicology, Suppl.17, Springer-Verlag, New York-Berlin, 1995.

5. Walker, C.H., Hopkin, S.P., Sibly, R.M., Peakall, D.B.: Principles of Ecotoxicology,
Taylor&Francis, London, 1997.

Course content

Principles of ecotoxicology. Pollutants and their fate in ecosystem. Major classes of pollutants
(organic pollutants: PCBs, PCDDs, PCDFs, PBBs, OPs, carbamate and pyrethroid
insecticides, phenoxy herbicides, detergents, organometallic compounds; radioactive isotopes;
gaseous pollutants). Routes by which pollutants enter ecosystem. Long-range movements of
pollutants in the environment. The fate of metals and radioactive isotopes in contaminated
ecosystems. The fate of organic pollutants in individuals and in ecosystems. Toxicity testing
and biochemical effects of pollutants. Physiological effects of pollutants: at the cellular level,
at the organ level, at the whole organism level, on behaviour of aquatic animals. Interactive
effects of pollutants. Biomarkers in ecotoxicology: classification, specificity, relationship to
adverse effects, different examples. In situ biological monitoring (types 1 to 4) in terrestial,
freshwater and marine ecosystems. Evaluation of resistance to pollution. Risk assessment in
ecotoxicology. GM organisms and risk in the environment. Changes in communities and
ecosystem. Biomarkers in population studies.



Course (113) ENVIRONMENTAL CHEMISTRY

Lecturer Ph.D. BozZena Cosovié, Senior Scientist
Institution Ruder Boskovi¢ Institute, Zagreb

ECTS 10

Course type Basis

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1.
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Schwarzenbach, R.P., Gschwend, P.M., Imboden, D.M.: Environmental Organic
Chemistry, John Wiley, New York 1993.

Bidoglio, G., Stumm, W.: Chemistry of Aquatic Sysems: Local and Global Perspectives,
Kleuver Academic Publishers, Dordrecht 1994.

Schnoor, J.: Environmental Modeling, John Wiley, New York 1996.

Duursma, E.K., Carroll, J.: Environmental Compartments, Springer, Berlin 1996.
Aquatic Chemistry 3rd, Ed.: Stumm, W., Morgan, J.J., John Wiley, New York 1996.
Environmental Chemodynamics 2™ Ed.: Thibodeaux, L.J., John Wiley, New York
1996.

Course content

Equilibria and processes between air, water, sediments and biological organisms. Fate and
transport of pollutants in water, air and soil.

Introduction. Transport phenomena in the environment. Chemical reactions and equilibria.
Toxic organic chemicals. Trace metals and radionuclides. Pollution in groundwaters.
Atmospheric precipitations and biogeochemistry. Global changes and global cycles.



Course (114) ENVIRONMENTAL MICROBIOLOGY

Lecturer Ph.D. Felicita Briski, Associate Professor

Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 10

Course type Basis

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. McEldowney, S., Hardman, D.J., Waite, S., Pollution: Ecology and Biotreatment,
Longman Scientific & Technical, Essex, 1993.

2. Prescott, L.M., Harley, J.P., Klein, D.A.: Microbiology, Wm.C. Brown Publishers,
Boston, 1996.

3. Hurst, C.J.: Manual of Environmental Microbiology, ASM Press and Sinauer
Associates, New York, 1997.

Course content

Microorganisms- microbial communities and nature of associations. Procaryotic and
eucaryotic cell structure and function. Classification and taxonomy of microorganisms.
Microbiology of natural and wastewaters. Drinking water — waterborne transmission of
infectious agents. Detection of indicators of faecal contamination (Escherichia coli,
Salmonella, Pseudomonas, Streptococcus faecalis and Clostridium) and viruses in source
water, and water supply system. Influence of microorganisms on water quality in distribution
system. Quality assurance, standards, monitoring. Groundwater — influence of iron bacteria
(Gallionella, group Sphaerotilus/Leptotrix) on drinking water quality, pipes, pumps and well
capacity, prevention of iron bacteria growth. Microbial removal on nitrates from groundwater
(heterothrophic and chemolithotrophic denitrifiers). Surface water —microbial communities,
primary and secondary productivities and producers. Selfpurification process.
Microorganisms in the nitrogen, sulphur and phosphorus cycles. Eutrophication process.
Wastewater —microorganisms of activated sludge and their role in treatment process,
morphology of activated sludge flocs, influence of filamentous microorganisms on
wastewater treatment. Detection of pathogenic bacteria in wastewater and in activated sludge.
Soil microbial community and microorganisms of rhizosphere and phylosphere. Metabolic
activity of microbes in soil. Disposal of solid waste (dump and sanitary landfill) — aerobic and
anaerobic biodegradation of waste. Contamination of soil, surface water and groundwater by
leachete. Composting of solid waste. Aerobiology. Sampling and analysis of airborne
microorganisms. Fate and transport of pathogenic microorganisms in air (fungi, bacteria -
Legionellae, Mycobacterium spp.- and viruses).



Course (115) ENVIRONMENTAL GEOCHEMISTRY

Lecturer Ph.D. Ladislav Palinkas, Full Professor
Institution Faculty of Science, Zagreb

ECTS 10

Course type Basis

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Fortescue,J.A.C.: Environmental Geochemistry, a holistic approach, Springer-Verlag,
1980.

2. O Neil, P.: Environmental Chemistry, George Allen & Unwin., London, 1985.

3. Anil Kumar De: Environmental Chemistry, Wiley E.L., New Delhi, 1987.

4. Berner, E.K., Berner, R.A.: Global Environment, Water, Air and Geochemical Cycles,
Prentice Hall, 1996.

5. Park,C.: The Environment, Routledge, London, 1997.

Course content

Earth, composition and structure, geochemical spheres, Lithosphere, Astenosphere, Core,
primary geochemical differentiation of elements, genesis ofigneous, sedimentary and
metamorphic rocks, genesis of ore deposits, and natural environmental pollution, geochemical
anomaly, volcanic activity and its influence on environment, impact of meteorites and
possible influence on geological and biological evolution on Earth, historical and moder
mining and mining industry and its influence on environmentalconditions.Atmosphere,
structure, composition, origin of chemical components, natural sources,primary and secondary
aerosols, antropogenic sources. Hydrosphere, theory of aqueous solutions, solubility of
mineral in real solutions, Debye-Huckel and Davis formula, Eh-pH diagrams, structure and
origin of clay minerals, weathering ofrocks, hydrological cycles, chemistry of terrestrial
waters, pollution of underground waters, marine environments, estuaries, oceans,
composition, conservative elements, residence time, ocean water as a buffer. Biosphere,
biomass and its production, natural bioproducts and its transformation during burial,
diagenesis, epigenesis, genesis of oil and gas, role of organic matter in the transport of metals
in natural environment. Global changes, cycles of carbon, nitrogen, phosphorous and sulfur.
Technogenesis, anthropogenic influence as a new geological environmental factor, mining,
and agriculture, industry, urbanization and their influence on the natural environment.



Course (121)STATISTICS

Lecturer Ph.D. Slavka Pfaff, Assistant Professor

Institution Faculty of Mining, Geology and Petroleum Engineering, Zagreb
ECTS 10

Course type Basis

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Pavli¢, I.: StatistiCka teorija i primjena, Tehnicka knjiga, Zagreb, 1970.

2. Pause, Z.: Uvod u matematic¢ku statistiku, Skolska knjiga, Zagreb, 1993.

3. Hoshmand, A.R.: Statistical Methods for Environmental & Agricultural Sciences,
CRC Press, 1998.

Course content

Statistical approach in environmental research and monitoring. Gathering, summarizing and
describing data for single or multiple statistical attribute. Parameters of the distribution, their
meaning and properties. Random variable as mathematical model for statistical attribute
analysis. Basic methods in the statistical inference theory. The use of statistical software
packages in summarizing and analysing data. Valid conclusion procedures based on obtained
results.



Course (122) MATHEMATICAL AND COMPUTER MODELING

OF ECOLOGICAL SYSTEMS
Lecturer Ph.D. Zelimir Kurtanjek, Full Professor
Institution Faculty of Food Technology and Biotechnology, Zagreb
ECTS 10
Course type Basis
Name of study Ecological Engineering
Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1.
2.

3.

4.
5.

Aris, R.: Mathematical Modeling Technique, Pitman Pub. Comp., San Francisko, 1979.
Snape, J.B, Dunn LJ., Ingham J., Prenosil J.E.: Dynamics of Environmental
Bioprocesses, VCH Verlagsgesellschaft mbH, Weinheim, 1995.

Thibodeaux, J.: Environmental Chemodynamics, John Wiley & Sons, Inc., London,
1996.

Schnoor, J.L.: Environmental Modeling,, John Wiley & Sons, Inc., New York, 1999.
Intelligen Inc., Environment Pro-Designer, Scotch Plains, NJ, USA, 2002.

Course content

Fundamentals of modeling of dynamical systems and concept of a state space. The input-
output concept of dynamic systems modeling. Mathematical methods of modeling distributed
dynamical systems: orthogonal collocations, finite differences, finite elements, fuzzy logic
based models and neural networks. Fundamentals of chemometric modeling. Basic forms of
mass, energy and momentum balances under convective and diffusion conditions. Modeling
of the balances with moving boundary conditions. Mass transfer mechanisms in gas, liquid
and soil. Models of physical and chemical processes for polutant isolation and destruction.
Models of biological processes of waste water treatment. Computer models of impact of
industrial processes on environment.



Course (123) ECOLOGICAL PROCESS ENGINEERING

Lecturer Ph.D. Purda Vasi¢-Racki, Full Professor
Ph.D. Bruno Zelié, Assistant Professor
Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 10
Course type Basis
Name of study Ecological Engineering
Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Moser, A.: Ecological Process Engineering, BFE 8, 644-649, 1991.
2. Valsaraj, K.T.: Elements of Environmental Engineering, CRC Press LLC, 2000.
3. Nazaroff, W.W., Alvarez-Cohen, L: Environmental Engineering Science, J.Wiley,2001.

Course content

Design-based course integrating conservation of mass and energy concepts into ecological
process uncertainty.

Basic definition. Engineering analysis of eco-processes (mathematical representation of
process, solution of the mathematical problem, interpretation of the significance of the result
for the process). General material balance models (one-dimensional system, three-
dimensional system). Applying the general material balance. Solving for species
concentration. Transport phenomena. Reaction engineering aspects. Transport and
transformation models. Case studies.



Course (124) BIOTECHNOLOGY IN ENVIRONMENT

PROTECTION
Lecturer Ph.D. Margareta Glancer-Soljan, Full Professor
Institution Faculty of Food Technology and Biotechnology, Zagreb
ECTS 10
Course type Basis
Name of study Ecological Engineering
Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification  Writing exam, oral exam

Literature necessary for course

1. Miller, F.C.: Biological Degradation of Wastes, Martin, A.M. (Ed.) Elsevier Applied
Science, London, New York, 1991.

2. Snape, J.B., Dunn, LJ., Ingham, J., Pfenosil, J.E.: Dynamics of Environmental
Bioprocesses. Modelig and Simulation, Sora, K., Gardiner, J. (Eds.) VCH
Verlagsgesellcschaft mbH, Weinheim, VCH Publishers Inc., New York, 1995.

3. Rehm, H.J., Reed, G., Stadler, P.: Biotechnology. Special Topics: Environmental
processes, Winter, J. (Ed.) VCH Verlag, Weinheim, 1999.

Course content

The role of biotechnology in environment protection, possibilities and perspectives.
Development of environmental protection in our country and in the world. Basic principles of
biotechnological processes: biological wastewater treatment (aerobic, microaerofilic,
anaerobic) for removal of organic compounds, compounds with nitrogen, phosphorus and
sulphur; biological treatment of sludge (aerobic stabilisation, anaerobic degradation-
digestion); composting of biodegradable organic materials; biological treatment of industrial
gases; biological treatment of crude waste materials origin from deponia and landfill leachate;
the use of cultivated microorganisms in environmental protection (bioaugmentation) with the
aim of improvement biological processes; detoxification of novel chemically synthesised
compounds (eutrofication and interaction between natural community of microorganisms and
flora and fauna - biomonitoring); applied novel methods in biomonitoring environmental
pollution. Possible risk of using genetically engineered microorganisms in environmental
protection; the use of biological processes instead of chemical processes in environmental
protection. Biotechnological methods for protection in agricultural production. Energy from
agriculture waste materials. Soil bioremediation.



Course (125) ENVIRONMENTAL PROTECTION IN

CONSTRUCTION
Lecturer Ph.D. Stanislav Tedeschi, Professor Emeritus
Institution Faculty of Civil Engineering, Zagreb
ECTS 10
Course type Basis
Name of study Ecological Engineering
Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Jorgensen, S.E., Johnsen, J.: Principles of Environmental Science and Technology,
Elsevier Science Publischers B.V., Amsterdam, 1989.

2. Chiras, D.D.: Environmental Science-Action for a Sustainable Future, The
Benjamin/Cunmings Publishing Company Inc., Redwood City, California, 1991.

3. Keating,M.: Skup o Zemlji. Program za promjenu. Ministarstvo graditeljstva 1 zaStite
okoliSa, Zagreb, 1994.

Course content

Introduction. Interaction between physical plans — land usage and environmental protection.
Changes in biosphere. Testing environmental sensitivity. Impact of construction on the
environment. Disturbances in natural habitats during construction. Disturbances from usage of
structures:  housing communities, transportation routes, hydrotechnical systems.
Environmental protection measures and procedures.



Course (126) ENVIRONMENTAL PROTECTION AT
EXPLOITATION OF MINERAL RAW MATERIALS

Lecturer Ph.D. Branko Salopek, Full Professor

Institution Faculty of Mining, Geology and Petroleum Engineering, Zagreb
ECTS 10

Course type Basis

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam
Literature necessary for course

1. Salomons,W:, Forstner,U.: Environmental Management of Solid Waste, Springer-
Verlag, 1988.

2. LaGrega, M.D., Buckingham, L.P., Evans, J.C.. Hazardous Waste Management,
McGraw-Hill, Inc, 1994.

3. Ciccu, R.: Environmental Issues and Waste Management in Energy and Mineral
Production, SWEMP '96, Cagliari, 1996.

Course content

Pollution sources, types and effect on the environment. Waste water, gases and particulate
matter from mining facilities. Air and water purification devices and methods in nonmetallic
mineral (stone, gravel, and sand) processing. Waste dumps and stockpiles. Adaptation and
application of excavated spaces.



Course (127) POWER SYSTEMS AND THE ENVIRONMENT

Lecturer Ph.D. Danilo Fereti¢, Professor Emeritus

Institution Faculty of Electrical Engineering and Computing, Zagreb
ECTS 10

Course type Basis

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

—

Fereti¢,D.: Uvod u nuklearnu energetiku, Skolska knjiga, Zagreb 1992.

2. Seinfeld, J. H., Pandis, S. N.: Atmospheric Chemistry and Physics, J. Willey, New York
1997.

3. Extern, E.: Externalities of Energy, vol I-VIII; European Comission EUR 16523 EN, DG
XII, Brussels, 1995.-1998.

4. Fereti¢, D., Tomsi¢, Z., Skanata,D., Cavlina, N., Subasi¢,D.: Elektrane i okoli§, Element,
Zagreb, 2000.

5. James, A.F., Golomb,D.: Energy and the Environment (The Oxford Series on Advanced

Manufacturing), Oxford University Press, 2002.

Course content

Long-term energy production development, environment protection requirements, present and
future energy sources. Energy technologies of the future, advanced electricity generation
technologies, renewable energy sources. Physical and chemical processes in the atmosphere.
Impact of power plant emissions on the atmospheric processes. Mathematical models for
pollution dispersion in the atmosphere. Global warming and ozone problems. Greenhouse
gases emissions associated with the construction and operation of power plants. Methods for
environmental impact assessment of power generation. Energy chains for -electricity
generation, environmental impact valuation, environmental regulations and standards,
international environment protection protocols. Solid and liquid waste from thermal power
plants, external costs associated with electricity generation fuel chains. Abatement
technologies for reduction of SO,, NOx, particulate matter and CO, emissions. Power system
expansion planning and environment protection. Planning methods and software tools for
comparative assessment of environmental impact of different technologies and fuel chains for
electricity production. Criteria and indicators of sustainable energy development.
Environmental impact of nuclear power plants. Impact of radiation, radiation in nuclear power
plants, radiation protection, radioactive waste. Environmental protection and development of
electric power system in the liberalized electricity market conditions.



Course (128) ENVIRONMENTAL ENGINEERING

Lecturer Ph.D. Natalija Koprivanac, Full Professor

Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 10

Course type Basis

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Henry, J.G., Heinke, G.W.: Environmental Science and Eggineering, Prentice Hall,
New Yersey, 1996.

2. Liu, D.H.F., Liptak, B.G., Bouis, P.A.: Environmental Engineers’ Handbook, Lewis
Publishers, New York, 1996.

3. Allen, D.T., Rosselot, K.S.: Pollution Prevention for Chemical Processes, John Wiley,
New York, 1997.

4. Corbitt, R.A.: Standard Handbook of Environmental Engineering, McGraw-Hill, New
York, 1999.

5. Wickramanayake, G.B., Gavaskar, A.R.: Physical and Thermal Technology, Batteelle
Press, Columbus, Ohio, 2000.

Course content

Environmental impact assessment. Techniques for impact prediction. Environmental
monitoring. Pollution prevention. Methodology and techniques. Life Cycle Assessment
(LCA). Cleaner production and sustainable processes. Reactor engineering. Separation and
recycling systems. Process modification and integration. Value engineering. Minimisation
and reduction of air pollution. Dry and wet collectors. Thermal destruction. Biofiltration.
Odour control strategy. Noise pollution. Wastewater disposal. Wastewater treatment and
minimisation. Advanced oxidation processes (AOPs) for wastewater pollutions minimisation
and mineralisation. Industrial sewer design. Storm waster management. Common drainage
systems and their alternatives. Ground water cleanup and remediation. Solid waste.
Reduction, separation and recycling. Treatment and disposal. Waste — to — energy
incinerators. Pyrolisis of solid waste. Hazardous waste. Waste destruction technology.
Biological treatment. Solidification and stabilisation technologies. Underground storage tanks
and methods of waste management.



Course (129) PROCESSES AND TECHNOLOGIES FOR
ENVIRONMENTAL PROTECTION

Lecturer Ph.D. Nikola Ruzinski, Full Professor

Institution Faculty of Mechanical Engineering and Naval Architecture Zagreb
ECTS 10

Course type Basis

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

—_

Heinsohn, R.J.: Sources and Control of Air Pollution, Prentice Hall, 1999.

VanLoon, G.W. , Duffy, S.J.: Environmental Chemistry, Oxford University Press, 2000.
3. Hinrichs, R.A., Kleinbach, M.: Energy — Its Use and the Environment, Harcourt
College Publishers, 2002.

N

Course content

Environmental impact of energy transformation - Technologies for environmental protection
Energy and climate — Production and use of energy; Traffic; Atmosphere — Greenhouse
Effect, Global worming, CFC; Ozone layer; Waste from industry and energy production: Flue
gases; Waste waters; Ash, Thermal pollution (cooling water);

Impact to the environment through flue gases — Desulphuration, Waste water from
desulphuration; Denox processes;

Motor vehicles and environmental impact — catalytic converters for exhaust gases



Course (2010) ENVIRONMENTAL IMPACT ASSESSMENT (EIA)

Lecturer Ph.D. Nenad Mikulié, Assistant Professor
Ph.D. Ante Barié, Associate Professor
Institution Ministry of Environmental Protection, Physical Planning and

Construction, Zagreb
Institute of Oceanography and Fisheries Split

ECTS 10

Course type Basic course for Doctoral study and recommended for Specialistic
study

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Zakon o potvrdivanju konvencije o procjeni utjecaja na okoli§ preko drzavnih granica,

Narodne novine — medunarodni ugovori, 1/6, 0224-0259, 1996.

Ortolano, L.: Environmental Regulation and Impact Assessment, International edition,

John Wiley & Sons, 1997.

Zakon o zastiti okoliSa, Narodne novine 82, 1999.

Zakon o zastiti okoliSa, izmjene i dopune, Narodne novine, 128, 1999.

Pravilnik o procjeni utjecaja na okoli§, Narodne novine, 59, 2000.

Lee, N.:Environmental Impact Assessment, A Training Guide, EIA Centre, Department

of Planning and Landscape, University of Manchester, 1989.

7. WHO-CEMP: Environmental and Health Impact Assessment of Development
Projects, A Handbook for Practioners, Elsevier Applied Science, London, 1992.

8. Canter, L.W.: Environmental Impact Assessment, McGraw-Hill Book Co. Singapure,
1996.

N
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Course content

Sustainable Development Principles. Environmental Impact Assessment - Environment
Protection Instrument. Environmental Impact Assessment of projects. Environmental Impact
Assessment of programmes, plans and legislation (Strategic Environmental Assessment).
Legal basis in the Republic of Croatia and the European Community. International
Conventions. Methods of elaboration and assessment procedures of Environmental Impact
Studies.

Introduction and Overview of Environmental Impact Assessment (EIA). Historical
development, importance and role of EIA in planning and decision-making. Main steps in
EIA application: Screening, Scoping, Assessing, Mitigation and Impact Management,
Reporting, Reviewing, Decision-making, Monitoring, Implementing and Auditing, Project
Management. Strategic Environmental Assessment (SEA).



Course (211) MECHANICAL SEPARATION PROCESSES

Lecturer Ph.D. Marin Hraste, Full Professor

Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Weiss,S.,et al: Verfahrenstechnische Berechnungs Methoden, Vol.3, VCH, Winheim,
1985.

2. Purchas,D., Wakeman, R.: Solid/Liquid Equipment Scale up, Uplands Press, London,

1986.

Svarovsky,L.: Solid - Liquid Separation, Butterworths, London, 1990.

4. Hraste, M.: Mehanicke operacije/InZenjerstvo disperznih sustava, SveuciliSna naklada,
Zagreb, 1990.

[98)

Course content

Principles and theoretical aspects in solid-liquid separation: Flow through compressible
porous bed; Structure of particulate beds; Darcy-Shirato equations and force balance.
Particulate structure equatioins. Empirical structure equations. Selection of solid-liquid
separation equipment. Application of general theoretical approach and criterion which define
equipment selection in the case of thickening, planar and centrifugal filtration etc.



Course (212) ECOPROCESSES OF DRYING

Lecturer Ph.D. Sre¢ko Tomas, Associate Professor
Institution Faculty of Food Technology, Osijek

ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

—

Bosnjakovi¢, F.: Nauka o toplini II, Tehnicka knjiga, Zagreb, 1976.

2. Mujumdar, A.: Handbook of Industrial Drying, Second Ed., Marcel Dekker, Inc., New
York, 1995.

3. Svigon, J.: Thermodinamic Analysis of Various Dehumidifying Dryers for Wood,
Drying Technology, 14(2) 271 — 288, 1996.

4. Okazaki, M.: Theoretical Fundamentals of Drying Operation, Marcel Dekker, Inc.,
New York, Special issue of drying technology, 14 (1), 0-194, 1996.

5. Jones, W.P.: Air Conditoning Engineering, Fifth Ed., Buttermorth Heinemann, Oxford,

2001.

Course content

Introduction to ecologically acceptable drying processes. Basic properties of moist air and
materials. Balance in the system moist material-moist air. Exchange of heat in drying
processes. Heat exchangers in processes of heating, cooling and condensation. Recupration of
waste-heat during drying processes. Heat exchangers and driers efficiancy. Drying processes
modelling.



Course (213) ENVIRONMENTAL PROCESS DESIGN

Lecturer Ph.D. Ljubica MatijaSevié, Assistant Professor
Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Allen, D. T., Rosselot, K. S..: Pollution Prevention for Chemical Processes, John Wiley
& Sons, Inc., 1997.

2. Allen, D. T., Shonnard, D. R.: Green Engineering: Environmentally Conscious Design
of Chemical Processes, Prentice Hall, 2001.

3. Turton, R., Bailie, R. C., Whiting, W.B.: Analysis, Synthesis and Design of Chemical
Processes, Prentice Hall, 2002.

Course content

The course describe environmentally preferable to the design and development of processes
and product. The following topics will be covered: the basic introduction to environmental
issues, cleaner production, risk concepts (risk analysis, risk assessment) and environmental
regulations, approaches for evaluating emissions and hazard of chemicals and processes,
evaluating environmental performance during process synthesis (tools for assessing and
improving), unit operations and flowsheet analysis for pollution prevention, heat and mass
exchange network synthesis, environmental cost accounting, waste reduction, case studies.



Course (214) ENVIRONMENTAL CATALYSIS

Lecturer Ph.D. Stanka Zrncevi¢, Full Professor

Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Handbook of Heterogeneous Catalysis, Eds. Ertl, G., Knozinger,H., Weitkamp,J., VCH,
Veinheim, 1997.

2. Environmental Catalysis,Eds.Ertl, G., Knozinger, H., Weitkamp, J.,VCH, Veinheim,
1999.

3. Catalysis: An Integrated Approach, Eds. Van Santen, R.A., Van Leeuwen, P.W.N.M.,
Moulijin, J.A., Averil, B.A., Elsevier, Amsterdam, 2000.

Course content

Introduction. Principles of heterogeneous catalysis. Activity, selectivity, stability.
Deactivation and regeneration. Elementary steps and mechanisms. Kinetic and transport
processes. Diagnostic criteria and experimental methods for estimating the influence of heat
and mass transfer on reaction rate. Preparation of solid catalysts (catalysts supports,
deposition of active components, shaping of catalysts and supports). Environmental catalysis
and its technological application (cleaning of wastewaters, purification of exhaust gases from
stationary and mobile sources, hazardous waste incineration).



Course (221) CHEMISTRY OF WATER

Lecturer Ph.D. Stefica Cerjan-Stefanovié, Full Professor
Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Pinta, M: Modern Methods for Trace Elements Analysis, Ann Arbor Science
Publishers, Collingwood, 1978.

2. Grasshoff, K., Etrhardt, M., Kremling, K.: Methods of Seawater Analysis, Second,
Revised and Extended Edition, Verlag Chemie GmbH, Weinheim, 1983.

3. Werner, S.: Aquatic Surface Chemistry, Chemical Process at the Particle -
WaterInterface, John Wiley & Sons, Inc., New York,1987.

Course content

Water molecule. Structure and properties of water. Hydrogen bound theory, hydratation,
hydrolysis. Interaction in water solutions. Acidity and alcality of water. Dissociation CO3>
/HCOj5". Puffer systems. Mineral components of water. Diagram of condition. Theory of
solubility of oxides and hydroxides of primary constituents of water (Ca>", Mg*", Na', CI,
SO4¥), organic carbon, secondary constituents (NH,", Fe'*, K, NOs", F"). Perticipation and
dissolution of solid phase. Metal complex. Principe of coagulation, flocculation and
perticipation in water treatment. Dissolution of gases. Monitoring of sulphur, nitrogen and
phosphor cycles. Division of water in term of chemical properties. General properties of
drinking water, industrial water and waste water. Pollutants in water. Sea water. Diagrams of
dissolution in sea water. Sampling, analysis of water and data handling. Metal complexes in
heterogeneous systems. Automatic and on — line analysis: selection of analizators, analytical
sensors cells. Laboratory data bases for analysis of water of different categories.



Course (222) OXIDATION PROCESSES FOR TREATING
INDUSTRIAL WASTEWATERS

Lecturer Ph.D. Janez Levec, Full Professor

Institution Faculty of Chemistry and Chemical Technology, Ljubljana
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification = Writing exam, oral exam

Literature necessary for course

1. Standard Handbook of Hazardous Waste Treatment and Disposal, Ed.:
Freeman,H.M., McGraw-Hill, New York, NY, 1989.

2. Jackman, A.P., Powell,L.: Hazardous Waste Treatment Technologies: Biological
Treatment, Wet air Oxidation, Chemical Tixation Chemical Oxidation , Noyes
Publication, Park Ridge, NJ, 1991.

3. Photooxidation Purification and Treatment of Water and Air, Eds.: Ollis,D.F., Al-
Ekabi, Elsevier, Amsterdam, 1993.

Course content

Depending on the conditions at which high energy intermediates responsible for the
destruction of organic compounds in water are generated, oxidation processes may be
classified into two main types: (1) thermal liquid-phase or wet oxidation processes and (2)
advanced oxidation processes. In thermal processes these intermediates (free radicals) are
formed by thermal reactions at high temperatures and pressures. In the advanced oxidation
processes the generation of active oxygen species, such as hydroxyl radical, tekes place at
near ambient temperature and pressure.

Thermal Processes. subcritical wet oxidation(WO), catalytic wet oxidation (CWO),
supercritical water oxidation (SCWO). Advanced oxidation processes (AOPs): ozonation,
ozonation with hydrogen peroxide, photooxidation, photocatalysis and recently non-thermal
plasma technologies. Advantages and disadvantages of each process. The oxidation kinetics.
The reactor design (mathematical modeling). The integrated (chemical and biological)
treatment processes.



Course (223) WATER QUALITY MANAGEMENT

Lecturer Ph.D. Stanislav Tedeschi, Professor Emeritus
Institution Faculty of Civil Engineering, Zagreb

ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Metealf, Eddy, Inc.: Wastewater Engineering, Treatment Disposal, Reuse, McGraw-
Hill Book Company, New York, 1991.
2. Tedeschi, S.: ZaStita voda, Croatian Society of Civil Engineers, 1997,(in Croatian).

Course content

Introduction. Changes in water quality. Sources of pollution. Water self-treatment processes.
Disturbances in water ecosystems. Water quality management measures and procedures:
sociological approach, legislative measures,space management, financial measures, scientific
approach, technological procedures, institutional measures, water protection programs and
plans. Water reuse parameters. Wastewater discharge into water courses, lakes and the sea.
Final sludge disposal.



Course (224) BIOLOGICAL WASTEWATER TREATMENT

PROCESSES
Lecturer Ph.D. Margareta Glancer-Soljan, Full Professor
Institution Faculty of Food Technology and Biotechnology, Zagreb
ECTS 10
Course type Orientation
Name of study Ecological Engineering
Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification  Writing exam, oral exam

Literature necessary for course

1. Snape, J.B., Dunn, LJ., Ingham, J., Pfenosil, J.E.: Dynamics of Environmental
Bioprocesses. Modelig and Simulation, Sora, K., Gardiner, J. (Eds.) VCH
Verlagsgesellcschaft mbH, Weinheim, VCH Publishers Inc., New York, 1995.

2. Manual of Practice: Operation of Municipal Wastewater Treatment Plants, Sth
edition: Water Environment Federation, USA, 1996.

3. Tedeschi, S.: Zastita voda, Simovi¢, V. (Ed.), HDGI, Zagreb, 1997.

Course content

The role of microorganisms in biodegradation of organic compounds in wastewater different
origin: chemical, pharmaceutical, fermentative and food industry. The role of mixed microbial
culture in the process of biooxidation, nitrification and denitrification. Characterization of
aerobic and anaerobic mixed microbial cultures. Biotests of wastewater treatment. Growth
kinetics of mixed microbial cultures (aerobic and anaerobic) with consumption of carbon,
nitrogen and phosphorus compounds. Environmental parameters (pH, dissolved oxygen,
temperature, biomass concentration, organic compounds concentration, redox potential and
partial gas pressure) for biological processes efficiency. Bioaugmentation. Monitoring and use
of computer models in biological processes. Reactors in biotreatment of wastewater.
Technology of activated sludge and activated sludge technology with injection
(bioaugmentaton) of suitable mixed microbial cultures in biotreatment of industrial
wastewater, landfill leachate and mixed municipal and industrial wastewater. Bilances of
materials. Methanogenic processes in treatment of wastewater with high concentration of
organic compounds origin from fermentative and pharmaceutical industry. Two-stage
processes: ANAMET (anaerobic-aerobic) process for wastewater treatment from food
industry and nitrification with denitrification process for wastewater treatment from chemical,
fermentative and pharmaceutical industry and landfill leachate. Biological processes for
sulphur removal. Biofilm processes and membranic processes. Sludge treatment origin from
wastewater treatment.



Course (225) URBAN AND INDUSTRIAL WASTEWATER
TREATMENT AND DISPOSAL

Lecturer Ph.D. Laszlo Sipos, Full Professor

Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification  Writing exam, oral exam

Literature necessary for course

1. Peavy, H.S., Rowe, D.R., Tchbanoglous, G.: Environmental Engineering, McGraw-Hill,
Singapoore, 1987.

2. Stumm, W., Morgan, J.J.: Aquatic Chemistry, Willey Interscience, Third Edition, New
York, 1996.

3. Advanced Wastewater Treatment. Nutrient Removal and Anaerobic Processes, Ed.:
Mulder.A., Pergamon Press, London, 1997.

4. Eckenfelder, W.W., Jr.: Industrial Water Pollution Control, 3rd ed., McGraw-Hill,
Singapore, 2000.

Course content

Wastewater quality parameters: definitions, characteristics. Wastewater collection systems.
Wastewater treatment: physical, physic-chemical, chemical and biological processes.
Advanced wastewater treatment: removal of nitrogen and phosphorus. Sludge treatment and
disposal. Elements of wastewater treatment process design. Collection of design parameters:
laboratory and field investigations. Pilot-plant studies and scale-up procedures. Investigation
and evaluation of the treatment plant operation efficiencies. Wastewater disposal into the sea.
Wastewater reuse.



Course (226) WATER TREATMENT

Lecturer Ph.D. Davor Malus, Associate Professor
Institution Faculty of Civil Engineering, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Degremont: Water treatment handbook, Halsted Press, a division of John Wiley &
Sons, 1979.

2. Metaclf & Eddy Inc: Wastewater engineering, treatment, disposal, reuse, Mc Graw-
Hill Book Company, New York, 1991.

Course content

Clarification of potable water. Waste water treatment. Industrial wastewater treatment.
Sanitary wastewater treatment. Physical and chemical treatment of wastewater. Biological
treatment: aerobic and anaerobic. Advanced wastewater treatment. Criteria for technology
selection, design and construction. Unit processes design. Hydraulic of treatment facilities.
Sludge treatment and disposal. Energy analyses of sludge treatment. Regulations for design
and construction. Environmental impact of constructed facilities. Cost — benefit analyses of
wastewater treatment. Relations between theory and investigations and practice.



Course (227) GROUNDWATER PROTECTION

Lecturer Ph.D. Darko Mayer, Full professor

Institution Faculty of Mining, Geology and Petroleum Engineering, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

—

Fried, J.J.: Groundwater Pollution, Elsevier Scient.Pulp.Comp., Amsterdam, 1975.

2. Mileti¢,P., Heinrich-Mileti¢, M.: Uvod u kvantitativnu hidrogeologiju, Studij
geotehnike, Varazdin, 1981.

3. Mayer, D.: Kvaliteta i zastita podzemnih voda, Hrvatsko drustvo za zasStitu voda i mora,
Zagreb, 1993.

4. Almeida, C., Biondi¢, B., et al.: Hydrogeological Aspects of Groundwater Protection
in Karstic Areas. Final report of COST 65 Action, Bruxelles, 1995.

5. Levaci¢, E.: Osnove geokemije vode za geotehnicare, Geotehnicki fakultet, Varazdin,

1997.

Course content

Groundwater resorces and groundwater qualiti; Endangering of groundwater resorces;
Groundwater pollution (Definition of pollution, Origins of groundwater pollution, Types of
pollutants, Physical characterisics of grounwater pollution); The theory of dispersion in
porous media (Description of dispersion, Mecchanisms of dispesion, Characteristics
parametars of dispersion, Dispesion equation); Determination of groundwater pollutions
parameters (Explicit formulas for the estimate of dispersion coefficients, Field methods for
the determination of dispersion coefficients); The methodology of technical studies of
groundwater pollution (The scale problem, Choosing of method); Characteristics of different
types of gruondwater pollutions (Agriculture, Industry, community and municipal services,
Special sources of of gruondwater pollutions), Groundwater monitoring (Planning and
execution); Gruondwater protection (Regional protection of aquiofers, Protection of pump
sites, Protection of production wells and springs, Legislative regulations).



Course (228) KARST AQUIFERS PROTECTION

Lecturer Ph.D. Bozidar Biondic¢, Full Professor
Institution Geotechnical Faculty, Varazdin

ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Zekster, 1.S.: Groundwater and the Environment - Aplications for the Global
Comunity, Lewis Publishers, Washington, 2000.

2. Moor, E.J.: Field Hydrogeology - A Guide for Site Investigatins and Report
Preparation, Lewis Publishers, Washington, 2002.

3. Biondi¢, B., Bakalowicz, M. et all: Karst Groundwater Protection - Final Report,
COST 65 action, Luxemburg, 1995.

4. Zwahlen, F. et all: Vulnerability and Risk Mapping for the Protection of Carbonate
(Karst) Aquifers, Luxemburg, 2004.

Course content

Introduction. Basic geologic characteristics of karst areas. Basic characteristics of karst
aquifers. Research methods of the aquifers in the function of protection. Management of
coastal karst aquifers. Experiences of EU countries in the protection of karst aquifers.
Croatian approach to the protection — criterias. Physical planning and karst aquifers
protection.



Course (231) AIR CHEMISTRY

Lecturer Ph.D. Tomislav Cvitas, Full Profesor
Institution Faculty of Science, Zagreb

ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Jacobs,M.B.: The Chemical Analysis of Air Pollutants, Interscience Publishers Ltd.,
London.

2. Leithe,W.: The Analysis of Air, Pollutants.

3. Perry,R. and Young,R.: Handbook of Air Pollution Analysis, Chapman and Hall,
London, 1977.

Course content

Air pollution in settlements, at work, and wherever people spend their time. Basic pollution
indicators. Analytical methods for establishing air pollution with respect to the type and
concentration of pollutant. Air sampling methods. Establishing general (SO, and smoke) and
specific pollution indicators (Noy, smoke, airborne particles, and heavy metals on airborne
particles).



Course (232) AIR QUALITY

Lecturer Ph.D. Vladimira Vadi¢, Scientific Adviser

Institution Institute for Medical Research and Occupational Health, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

Stern,A.C.: Air Pollution-Volume I-V.

Benarie,M.M.: Atmospheric Pollution.

Penzar, B.: Meteorologija za korisnike, Skolska knjiga, 1996.
Air Quality Guidelines for Europe, WHO, Geneva, 2000.

bl S

Course content

Air pollution sources and their relationship with the development and use of fuels. The
behaviour of pollutants in the air, their physical and chemical transformation, cyclic changes
(daily, weekly, yearly cycles). Air quality surveillance, approach, sampling, measuring,
processing. Interpretation of findings with respect to limit values. Evaluation of air quality
and categorisation according to regulations. Air protection and improvement strategies.



Course (233) METEOROLOGICAL ASPECTS OF ATMOSPHERIC

POLLUTION
Lecturer Ph.D. Zvjezdana Benceti¢ Klaié, Assistant Professor
Institution Faculty of Science, Zagreb
ECTS 10
Course type Orientation
Name of study Ecological Engineering
Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Gelo, B.: Op¢a i prometna meteorologija, gkglska knjiga, Zagreb, 1994.
2. Penzar, B. i sur.: Meteorologija za korisnike, Skolska knjiga, Zagreb, 1996.

Course content

Types and sources of atmospheric pollution. Processes affecting atmospheric pollutants.
Dispersion of air pollutants depending on spatio-temporal variability of the airflow and
atmospheric stability. Optimal planning regarding the local characteristics of atmospheric
boundary layer. Calculation of trajectories. Theoretical models of transport and dispersion of
airborne pollutants and background pollution. Long-range transport of pollutants (“acid

rain”). Tropospheric and statospheric ozone 8 ’photochemical smog”, “ozone holes”). Aspects
of anthropogenic global warming (“greenhouse effect”).



Course (234) SOLID-GAS SEPARATIONS OR LIQUID DROPS-

GAS SEPARATIONS
Lecturer Ph.D. Branko Tripalo, Full Professor
Institution Faculty of Food Technology and Biotechnology, Zagreb
ECTS 10
Course type Orientation
Name of study Ecological Engineering
Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

Denn,M.M.: Process Fluid Mechanics, Prentice-Hall, Englewood Cliffs, 1980.
Perry, R.H., Chilton, C.H.: Chemical Engineers' Handbook, Tokyo, 1989.
Spurny, K., Spurny, K.R.: Advances in Aerosol Filtration, Amazon, 1998.
Spurny, K., Spurny, K.R.: Analytical Chemistry of Aerosols, Amazon, 1999.

b=

Course content

Relative equilibrium, Pressure distribution in a liquid subject to horizontal acceleration, Effect
of vertical acceleration, General expression for pressure in a fluid in relative equilibrium,
Forced vortex, Radial flow, Vortex motion, Kutto-Jankowski low. Incompressible flow round
a body., Compressible flow round a body, Effects of compressibility, Shock waves, Oblique
shock waves, Supersonic expansion and compression, Mschanics of particles motion through
fluids, Drag coefficients, Terminal velocity, Separation of particulates, Wall effects, Beds of
particules, Porosity, fluidized beds. Two-phase gas-liquid flow. The degree of cleaning of gas.
Gas cleaning equipment, Gravity separators, Inertial or momentum separators, Gas Filtration,
Microbiotical filtration, Liquid waching, Ultrasonic gas cleaning, Calculation procedure,
Economics of gas cleaning equipment, Control process.



Course (235) CLEANING OF AIR AND WASTE GASES

Lecturer Ph.D. Branko Salopek, Full Professor

Institution Faculty of Mining, Geology and Petroleum Engineering, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Suess, M.J., Grefen, K., Reinisch, D.W.: Ambient Air Pollutants from Industrial
Sources, Elsevier, 1985.

2. Loffler, F., Dietrich, H., Flatt, W.: Dust Collection with Bag Filters and Envelope
Filters, Friedr. Vieweg & Sons, 1988.

3. Dullien, F.A.: Introduction to Industrial Gas Cleaning, Academic Press, 1989.

Course content

Sources, types and features of air pollutants. Pollutants generated by thermo-electric power
plants and heating plants, mining, metallurgical and chemical plants, traffic and incineration
of different waste types. Particle dinamics. Gravity settling chambers, inertial and centrifugal
air cleaners. Electrostatic precipitators, fabric filters and scrubbers. Dedusting, desulphuration
and denitrification.



Course (236) CHEMICAL ENGINEERING FOR AIR POLLUTION

CONTROL
Lecturer Ph.D. Vesna Tomasié¢, Assistant Professor
Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 10
Course type Orientation
Name of study Ecological Engineering
Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1.

Brauer, H., Varma, Y.B.G.: Air Polution Control Equipment, Springer Verlag, Berlin,
1981.

De Nevers, N.: Air Pollution Control Engineering, McGraw-Hill, N.Y., 1995.

Ertl, G., Knézinger, H., Weitkamp, J.: Handbook of Heterogeneous Catalysis, Vol. 4,
Wiley-VCH, Weinheim, 1997.

Santen, R.A., Van Leeuwen, P.W.N.M., Moulijn, J.A., Averil, B.A.: Catalysis-An
Integrated Approach, 2nd Ed., Studies in Surface Science and Catalysis, Vol. 123,
Elsevier, Amsterdam, 1998.

Cybulski, A., Moulijn, J.A.: Structured Catalysts and Reactors, Marcel Dekker, N.Y. ,
1998.

Course content

Problems in air protection and methods of solution. Main sources of air pollution.
Mechanisms of pollutants formation during fuel combustion. Technical processes and
equipments for cleaning of the exhaust gasses. Control of emission from mobile and
stationary sources. Removal of particulate pollutants. Application of catalytic processes in air
pollution control: control of NOy and SOy, removal of VOCs, catalytic destruction of CFCs,
reducing N,O emissions, application of catalytic filters. Design and operation of equipment
for biological treatment of the waste gas. Advanced technologies for reducing atmospheric
emissions. Monolith structures in air pollution control. Preventive methods of air protection.
Exercises, seminars and consultations.



Course (241) SOIL CHEMISTRY

Lecturer Ph.D. Zeljko Vida&ek, Full Professor
Institution Faculty of Agriculture, Zagreb

ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1.

JDPZ: Priru¢nik za ispitivanje zemljiSta. Knjiga 1. Kemijske metode za ispitivanje
zemljista, Beograd, 1966.

Racz, Z.: Meliorativna pedologija I i II dio, Geodetski fakultet, Zagreb, 1980. 1 1981.
Page, A.L., Miller, R.H., Keeney, D.R.: Method of Soil Analysis, Part 2-Chemical and
Microbiological Properties, Second Edition, Madison Wiskonsin, USA, 1982.

Skorié¢, A.: Priruénik za pedolo$ka istraZivanja, Fakultet poljoprivrednih znanosti,
Zagreb, 1982.

Alloway, B.J., Ayres, D.C.: Chemical Principles of Environmental Pollution, Blackie
Academic and Professional, London, 1994.

Bohn, H.L., McNeal, B.L., Conor, G.A.: Soil Chemistry, John Wiley and Sons, New
York, 3" edition, 2001.

Course content

Chemical composition. Mineral and organic matter. Colloids. Ab and/or adsorption. Soil
solution. Acidity. Alkalinity. Redox processes. Pollutants. Basic principles of chemical
amelioratioin.



Course (242) SOIL MICROBIOLOGY AND BIOCHEMISTRY

Lecturer Ph.D. Sulejman RedZepovi¢, Full Professor
Ph.D. Sanja Sikora, Associate professor

Institution Faculty of Agriculture, Zagreb

ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Paul, E.A., Clark, F.E.: Siol Microbiology and Biochemistry, Academic Press, New
York, 1989.

Mitchell, R.: Environmental Microbiology, Wiley-Liss, New York, 1993.

Metting, F.B.: Siol Microbial Ecology, Marcel Dekker, New York, 1993.

Tate, R.L.: Soil Microbiology, John Wiley & Sons, New York, 1995.

Van Elsas, J.D., Trevors, J.T., Wellington, E.M.H.: Modern Soil Microbiology, Marcel
Dekker, New York, 1997.

Nk

Course content

Main aim of this course is to introduce modern scientific concepts regarding soil
microorganisms and related processes to postgraduate students which will enable
interdisciplinary connection with pedophysics and pedochemistry of soil. Regarding the fact
that soil microbiology and biochemistry cover wide and different incestigation areas, it is
important to pay attention to functional aspects and interactions in order to ensure
informations and ideas for specialists related to this study. Knowledge concerning with carbon
mineralization, nitrification and other processes have been accumulated and therefore
emerged need for integrated approach for problem solving in agriculture, forestry and
ecology. Basic approach in this study is oriented towards certain processes in order to enable
insight to unique pespective of circle of elements and fundamental processes in soil which are
under direct influence of soil microorganisms.



Course (243) SOIL PROTECTION

Lecturer Ph.D. Zoltan Racz, Full Professor
Institution Faculty of Agriculture, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1.

2.

Van Lyden, G.W.J.: European Soil Resources-Current Status of Soil Degradation,
Causes, Impact and Need for Action, Council of Europe, Strasbourg Cedex, 1995.
Martinovi¢, J.: Tloznanstvo u zastiti okoliSa, DrZzavna uprava za zastitu okoliSa, Zagreb,
1997.

CRA/PPA: Smjernice za kartiranje i mjerenje procesa erozije tla prouzrocenih kiSom
u mediteranskim obalnim podruéjima, Split, 1998.

Znaor, D., Bosnjakovi¢,B.: Ekoloska poljoprivreda kao model odrZzive poljoprivrede u
zemljama s gospodarstvima u tranziciji, Hrvatske vode, 24,215-232,1998.

Racz, Z., Marusi¢, J., Geres, D., Hak, N.: Aktualna pitanja integralnog gospodarenja i
zaStite tla i voda u poljoprivrednoj proizvodnji Hrvatske, Hrvatske vode, 38,1-
22,2002.

Course content

Scientific, professional and legislative problems of the improvement and protection of soil
and environment. Land resources and problems of chemical contamination and physical
impairment of soils worldwide and in this country. Regional diversity and specific
requirements of soil protection in Croatia. The role of soil science within the multidisciplinary
approach to solving these problems.



Course (244) SUSTAINABLE LAND MANAGEMENT-SLM

Lecturer Ph.D. Ferdo Basié, Full Professor
Institution Faculty of Agriculture, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1.

e

Basi¢,F.: Odrziva poljoprivreda — Nova “Zelena revolucija”, knjiga: Hrvatska 1 odrZivi
razvitak, Gospodarstvo—stanje i mogucnosti, Ministarstvo obnove i razvitka, Zagreb, 83-
103, 1998.

Blume, H.P., Eger,H., Fleischhauer,E., Hebel,A., Reij,C., Steiner,K.G.:Towards
Sustainable Land Use, Volume I, Volume II, International Society of Soil Science, 1998.
Greenland,D.J., Nye, P.H.: Land resources — Edge of the Malthusian Precipice, CAB
International, The Royal Society, 1998.

Butorac,A.: Opéa agronomija, Skolska knjiga, Zagreb 1999.

Selected published papers of Department of General Agronomy, related with Land
management.

Course content

Theoretical basic of Sustainable Agriculture — place and role of Sustainable Land
Management (SLM). Definition of the term SLM. Economical and Environmental acceptable
practices in SLM within Sustainable agriculture. Soil tillage practices in SLM. Ecological
limits of mechanical practices in soil. Soil tillage in intensive plant growing. Energetic
aspects of soil tillage. Conservation tillage on land of high risk of wind and water erosion.
State and prospects of tillage reduction in European agroecological conditions. Soil
fertilization as a part of agricultural practices. Economy with humus in agricultural soils with
respect on organic fertilization — farmyard manure, compost. Relation of quantity of used
fertilizers and mass of tilled soil. Relations of fertilizers and pesticides. Nitrogen in
agroecosystem. Land management on ecological sensitive areas — water protected areas,
national parks and protected areas.



Course (251) WASTE IN CHEMICAL INDUSTRY

Lecturer Ph.D. Zeljko Knez, Full Professor

Institution Faculty of Chemistry and Chemical Technology, Maribor
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Corbitt, R.A.: Standard Handbook of Environmental Engineering, Second Edition,
McGraw-Hill, New York, 1998.

Course content

Types of waste and their source, normatives and legislation for emissions in
Europa.Collecting, selecting and undertaking waste. Modification of existing technologies
with aims to minimize the waste formation. Alternative processes. Recycling. Treatment of
gases and vapor from chemical industry. Chemical and biochemical treatment of waste water.
Treatment of solid waste. Incineration of solid waste. Designing the equipment for
incineration. Treatment of fumes from incineration equipment, on line analytic of exhaust
gases from combustion equimpent. New alternative technologies for waste treatment.



Course (252) RECYCLING AND DISPOSAL OF WASTE

Lecturer Ph.D. Branko Salopek, Full Professor

Institution Faculty of Mining, Geology and Petroleum Engineering, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

—

Bilitewski, B.,Hérdtle, G., Marek, K.: Abfallwirtschaft, Springer-Verlag, 1991.

2. LaGrega, M.D., Buckingham, L.P., Evans, J.C.. Hazardous Waste Management,
McGraw-Hill, Inc., 1994.

3. Gaballah, 1., Hager, J., Solozabal,R.: Global Symposium on Recycling, Waste

Treatment and Clean Technology, REWAS '99, San Sebastian, 1999.

Course content

Classification of waste based on its origin, type, physico-mechanical and chemical
characteristics. Waste recycling principles and technology (for individual types of waste).
Comminution, classification, sorting, concentration and agglomeration. Utilization of
separated products. Utilization of abandoned open pit and underground mines for waste
disposal. Site selection criteria for waste disposal. Construction of waste disposal. Pre-
disposal treatment of individual waste types. Post-operating activities concerning waste
disposal.



Course (253) POLYMER WASTE AND MANAGEMENT

Lecturer Ph.D. Zlata Hrnjak-Murgi¢, Associate Professor
Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Hamilton, J.D., Sutcliffe,R.: Ecological Assessment Polymers: Strategies for Products
Stewardship and Regulatory Programs, J.Wiley & Sons, New York, 1996.

2. Allen, D.T., Rosselot, K.S.: Pollution Prevention for Chemical Processes, J.Wiley &
Sons, New York, 1997.

3. Scheirs,J.: Polymer Recycling: Science, Technology and Applications, J.Wiley & Sons,
Brisbane, 1998.

4. Andrady, A. L.: Plastics and the Enviroment, J.Wiley & Sons, Hoboken, New Jersey,
2003.

5. Azapagic, A.and al.: Polymers, the Enviromental and Sustanible Development J.
Wiley & Sons, N.Y. 2003.

Course content

A lifecycle inventory of industrial liquid and solid waste and waste management.Fraction of
the polymer waste in general waste and in municipal. Categories of polymer waste: common
plastic packaging plastics in agriculture coating textile fibers and polymers in automobile.
Polymers and sustainability. Basic principles of polymer chemistry. Impact of the
environment on polymers and degradation processes: bio-, thermo- and photo-degradation,
and their application in polymer recycling. Waste management of used polymer material:
collection identification and sorting, incineration, disposal, biodegradation and recycling.
Recycling processes: chemical, mechanical, energy recover. Recycling of packaging
materials, plastic and plastic films in agriculture, recycling of textile waste and. Recyclingof
PET and PE. Economic effects of recycling.



Course (254) MANAGEMENT OF INDUSTRIAL /

TECHNOLOGICAL WASTE
Lecturer Ph.D. Savka Kucar-Dragicevié
Institution Croatian Environment Agency, Zagreb
ECTS 10
Course type Orientation
Name of study Ecological Engineering
Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification  Writing exam, oral exam

Literature necessary for course

—_

Manahan, S.E.: Environmental Chemistry, 6" Ed.: Lewis Publishers, 1994.

2. Europe's Environment, The Dobris Assessment European Environment Agency, Ed.:
Stanners, D., Bourdeau, P., Cophenhagen, 1995.

3. Higgins, T.E.: Pollution Prevention Handbook, Lewis Publishers, Boca Raton, London,
1995.

4. Blackman, W.C.: Basic Hazardous Wase Management, 2" Ed.: Lewis Publishers, Boca
Raton, New York, 1996.

5. Ciambrone, D.F.: Waste Minimization as a Strategic Weapon, CRC, Lewis Publishers,

1996.

Course content

Waste/ environment/ sustainable development (waste as basic environmental problem as well
as development indicator); Definitions; Waste management in Croatia (legislation/
framework/practice); Development /evolution of the waste management principles &
strategies; Importance of the engineering approach, Modern waste management systems
(reduction, recycling, recovery); Measures and activities for waste reduction; Waste treatment
methods and technologies; Incineration as specific treatment technology; Final disposal.



Course

Lecturer

Institution

ECTS

Course type

Name of study

Study

Lecture type
Knowledge verification

(255) SANITARY LANDFILLS

Ph.D. Davorin Kovacic, Associate Professor
Geotechnical Faculty, Varazdin

10

Orientation

Ecological Engineering

Specialists, Doctoral study

Lectures, seminars

Writing exam, oral exam

Literature necessary for course

Course content



Course (261) BIODEGRADABLE POLYMER MATERIALS

Lecturer Ph.D. Helena Jasna Mencer, Full Professor

Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam
Literature necessary for course

1. Chem Systems International Ltd., Biodegradable Plastics: Future Trends in Western
Europe and The USA, N.R.L.O. — report 89-34, 1989.

2. Doi, Y.: Microbial Polyesters, VCH Publishers, New York, 1990.

3. Griffin, G.J.L.: Chemistry and Technology of Biodegradable Polymers, Chapman &
Hall, 1994.

Course content

Biodegradable polymers. Biodegradable fillers. Blends of biodegradable polymers.
Mechanisms and kinetics of biodegradation. Effects of temperature, humidity and pH on the
degradation rate. Influence of photodegradation on the biodegradation rate. Application of
biodegradable polymeric materials. Methods of biodegradable plastic waste management.
Recycling of biodegradable plastics. Test methods and standards for biodegradable plastics.



Course (262) MODIFICATION OF POLYMER MATERIALS IN
PURPOSE OF BETTER DEGRADABILITY

Lecturer Ph.D. Jasenka Jelen¢ié, Full Professor

Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

—_

Rabek, J.F.: Fotostabilization of Polymers, Elsvire, London, 1990.

2. Mark, H.F., Bikales, N.M., Overberger, C.G., Menges, G.: Encyclopedia of Polymer
Science and Engineering, John Wiley, 1986-1989.

Hall, C.: Polymer Materials, John Wiley, New York, 1991.

4. Chan, C.M.: Polymer Surface Modification and Characterization, Hanser Publishers,
Munchen, 1993.

[98)

Course content

Technical synthesis and modification of polymers. The purpose of modification and changes
of physical forms, dissolving, decrease of combustibility, mechanical properties, degrability
and ecological suitability. Modification with chemical reactions, physical methods-
regeneration, esterification, hydrolysis, bromification, chloration, graft copolymerization.
Modification with inorganic fillers. Natural modificated polymers: cellulose and natural
rubber. Modificated polymers of ethylene, acrylates, epoxy resins, synthetic rubbers, styrene-
SAN, ABS and SBR. Conditions of degradation.



Course (263) DEGRADATION OF POLYMERIC MATERIAL

Lecturer Ph.D. Vesna Rek, Full Professor

Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

—

Hall, C.: Polymer Materials, John Willey, New York, 1990.

2. Griffin, G.J.: Chemical and Technology of Biodegradabile Polymers, Blackie
Academic and Profesional, London, 1994.

Hamid, S.H.: Polymer Degradation Handbook, M. Dekker, New York, 1998.

F. P. La Mantia: Recycling of Plastic Materials,Chem Tec Publishing, Toronto, 1993.

W. Brostow: Performance of Plastics, Carl Hanser Verlag, Munich 2001.

wnhkw

Course content

Polymer materials and the phases of technological process in polymer artefact production.
The types of polymers. Thermoplastics, thermosets and elastomers. The multiphases polymer
systems. The degradation of polymeric material. The degradation agents. The types of
degradations: thermal, photo, oxidative, chemical, mechanical and biological. Ageing.
Chemical and physical process in polymer ageing. The degradation as function of polymer
composition and structure. Technologies and ecological aspects of degradation in the
particular phases of polymer technology and in use. The influence of the environmental on the
polymer products. Polymer waste recycling. Technologies and ecologically acceptable
polymer waste degradation. Programmed degradation of specific polymer materials.
Photodegradation and biodegradation control. Multiphases polymer materials, waste quality,
designed and control. Stabilisers and sensibilizers; additive and reactive types. Life cycle of
polymeric material. The evaluation of durability. The correlation of polymer degradation in
polymer technology phases, in use and in reprocessing. The influence on products and waste
quality.



Course (264) RECYCLING OF POLYMERS

Lecturer Ph.D. Mladen Sercer, Full Professor

Institution Faculty of Mechanical Engineering and Naval Architecture Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

—

5.

Ehring, R.J.: Plastics Recycling, Carl Hanser Verlag, Miinchen, Wien, 1992.

Menges, G., Michaeli,W., Bittner, M.: Recycling von Kunststoffen, Carl Hanser Verlag,
Miinchen, Wien, 1992.

Braudrup, J. et al.: Die Wiederwertung von Kunststoffen, Carl Hanser Verlag,
Miinchen, Wien, 1995.

Sercer, M.: Proizvodnja gumenih tvorevina, Druitvo plastiGara i gumaraca, Zagreb,
1997.

Sercer, M., Opsenica, D., Bari¢, G.: Oporaba plastike i gume, Topgraf, Zagreb, 2000.

Course content

Introduction. Recycling as the final item of production. Polymers and the environment.
Integrated approach to waste disposal. Share of polymers in the waste. Polymer recycling
procedures. Material recycling: melting per types of separated pure thermoplastics (WUR
procedure, converter, ART procedure, reverser, Revive-System), mechanical fragmentation of
elastomers, mechanical fragmentation of thermosets. Energy recovery: incineration of plastic
waste, incineration of municipal waste with energy recovery, incineration in cement furnace,
fluidised bed. Feedstock recycling: pyrolysis, hydrolysis, hydrating, blast furnace, solvent
recycling, biodegradable plastics. Economic frameworks of recycling. Recycling capacities
and equipment in Croatia.



Course (265) RECYCLING OF MATERIALS

Lecturer Ph.D. Tomislav Filetin, Full Professor

Institution Faculty of Mechanical Engineering and Naval Architecture Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Hornbogen, E., Bode, R., Donner, P.: Recycling - Materialwissenschafftliche Aspekte,
Springer Verlag, Berlin, 1993.

Casopisi: Conservation & Recycling, Konstruktion,, VDI 2243.

Nickel, W.: Recycling Handbuch, VDI Verlag, Dusseldorf, 1996.

Zbornici radova sa znanstveno-stru¢nih savjetovanja/ Proceedings from the Conferences
Internet web stranice: disertacije itd./web sites: Ph-D Theses etc.

nNbkhwn

Course content

The technological, economical, organisational and social aspects of recycling. The resources
and reserves of raw materials and life cycle of materials. Analysis of ecological criteria and
recyclability in materials selection. The trends in development of recycling materials. The
rules, requirements and recommendations in development and design of the ecological
products (design for recycling) and selection of recycable (“green”) materials. The
quantitative methods for evaluation of product in whole life cycle (life cycle analysis) —
energy consumption, quantity of waste and emissions. The principles of disassembling,
renovation and remanufacturing of industrial products in and after exploitation (consuming) —
the examples for vehicles (cars) and domestic appliances, electronics etc. The technologies,
processes, equipment for recycling of different materials — steel and cast iron, aluminium,
copper, and other alloys, polymers, wood, paper, glass and other material. Organisation and
the processes for collecting, identification, testing, disassembling, renovation and
remanufacturing of recycled products and materials. The problems, taxes, expenses and
effects of recycling.



Course (266) BUILDING ECO MATERIALS

Lecturer Ph.D. Tomislav Matusinovi¢, Full Professor

Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Ramachandran, V.S.: Concrete Admixtures Handbook, Noyes Publications, New
Jersey, 1984.

2. Mehta, P.K.: Concrete Structure, Properties and Materials, Prentice-Hall, Inc.,
Englewood Cliffs, New Jersey, 1986.

3. Knofel,D., Diamant,R.M.E.: Corrosion of Building Materials, van Nostrand Reinhold
Company, New York, 1992.

4. Illston,J.M.: Construction Materials, E. & FN Spon, London, 1994.

5. Diamant, R.M.E.: The Chemistry of Building Materials, Business book, London, 1995.

Course content

Construction materials. Concrete. Constituent materials of concrete. Cement. Hydration of
cement. Hydration products. Mechanisms of hydration. Models of hydrated gel. Admixtures.
Accelerators. Retarders. Plasticizers. Superplasticizers. Air entraining admixtures. Mineral
admixtures. Antifreezing admixtures. Effect of admixtures on the hydration of cement.
Mechanisms of hydration in presence of admixtures. Crystal structures and reactivity. The
kinetics of hardening. Special properties of cement materials.



Course (267) QUALITY ASSURANCE FOR STRUCTURE

MATERIALS
Lecturer Ph.D. Dunja Mikuli¢, Full Professor
Institution Faculty of Civil Engineering, Zagreb
ECTS 10
Course type Orientation
Name of study Ecological Engineering
Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1.

Hicks, C.R.: Fundamental Concepts in the Design of Experiments, Holt, Reinhart and
Winston, Inc., 1973.

Juran, J. M.: Quality Control Handbook, Mc Graw-Hill, Inc., 1988.

Gitlow, H., Gitlow, S., Oppenheim, A., Oppenheim, R.: Tools and Methods for the
Improvement of Quality, Richard D. Irwin, Inc., 1989.

Pause, Z.: Uvod u matemati¢ku statistiku, Skolska knjiga, Zagreb, 1993.

Mikuli¢, D.: Teorijski model osiguranja kvalitete betona, Disertacija, Gradevinski
fakultet SveuciliSta u Zagrebu, Zagreb, 1993.

Weed, R. M.: Quality Assurance Software for the Personal Computer, Quality
Management, FHWA-SA-96-026, New Jersey, 1996.

Course content

QC-Quality Control basic principles, quality assurance, and total quality menagment: steps,
facts, processes; Information systems; Structure of laboratories and companies according to
the European Standardization and International Organization of Standardization for quality -
HRN (EN 45000 - ISO 17250) and (HRN ISO 9000-2000);Fundamental concepts in the
design and analysis of experiments; Computer quality assurance; Application of artificial
intelligence: mathematical models; expert systems; neural networks; fuzzy systems; Scientific
information.



Course (268) CONSTRUCTION WASTE MANAGEMENT

Lecturer Ph.D. Mladen Radujkovi¢, Full Professor
Ph.D. Anita Ceric¢, Assistant Professor

Institution Faculty of Civil Engineering, Zagreb

ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification  Writing exam, oral exam

Literature necessary for course

1. Hiersche E.U.: Baustoff Recycling , Stein Verlag 1995.
2. Zbrinjavanje i prerada materijala iz ruSevina u Republici Hrvatskoj, viSe autora,
IGH, Zagreb, 1995.

Course content

Construction process and products. Construction materials. Construction projects Life-cycle.
The world's waste management practices. Construction demolition. Demolition methods and
selection of recoverable materials. Technical, legal, economical and ecological aspects of
construction waste recycling. Recoverable construction waste. Recycling of recoverable
waste. Waste technology. Recycling construction waste materials products.



Course (281) FOREST ECOLOGY

Lecturer Ph.D. Zvonko Seletkovié, Full Professor
Institution Faculty of Forestry, Zagreb

ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Mati¢, S., Prpi¢, B: PoSumljavanje, Savez inZenjera i tehni¢ara Sumarstva i drvne
industrije Hrvatske, Zagreb, 1983.

2. Prpi¢, B., Seletkovi¢, Z.: Ekologija Suma, Skripta.

3. Rau§, P.: Sume u Hrvatskoj—Forests of Croatia, Sumarski fakultet Sveudilita u
Zagrebu 1 "Hrvatske Sume" p. 0. Zagreb, Zagreb, 1992.

4. Spurr, S. H., Barnes, B.V.: Forest Ecology, ISBN 0-471-04732-5, Third Edition.

5. Sumarska enciklopedija, JLZ I, 11, III, ¢lanci iz ekologije $uma.

Course content

Definition of Forest Ecology. The Role of Forest as an Ecological Foothold in Space. Forests
in Relation to Other Forms of Vegetation. Growth, Distribution and Silvicultural Significance
of Some More Important Forms of Forest Ecosystems. Forest Ecosystem Management. Basic
Forest Types ande Structures. Forest as a Renewable Resource. Diversity and Stability of
Forest Ecosystems. Interaction between Forests and Indirect Ecological Factors (Climate,
Geological Substrate, Soil, Relief and Biotic Impacts). Impacts of Direct Ecological Factors
(Light, Temperature, Water, Chemical and Mechanical Factors) on Forests. Biomass of Forest
Ecosystems. Developmental Dynamics of Aboveground and Belowground Parts of Forest
Trees. Virgin Forest, Protected Forest Ecosystems and their Role. Impacts of Changed
Chemical Climate on Trees and Forests. Forest as a Regulator of Water Relations. Multiple
Forest Functions.



Course (282) FOREST PROTECTION

Lecturer Ph.D. Milan Glavas, Full Professor
Institution Faculty of Forestry, Zagreb

ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Kovalevié¢, Z.: Primjenjena entomologija, III knjiga, Sumski $tetnici, Poljoprivredni
nakladni Zavod Zagreb, 1956.

2. Vajda, Z.: Nauka o zatiti Suma, Skolska knjiga Zagreb, 1974.

3. Vajda, Z.: Integralna zastita Suma, Skolska knjiga Zagreb, 1983.

4. Grupa autora,: Osnove zastite Suma od pozara, Centar za informacije i publicitet Zagreb,
1983.

5. Glavas, M.: Gljivi¢ne bolesti Sumskoga drveca, Sumarski fakultet, Zagreb, 1999.

6. Suvremeni znanstveni, strucni i popularni ¢lanci u domacim i struénim ¢asopisima.

Course content

Definition and tasks of forest protection. Forest biocenosis and its structure. Harmful
influences of atmospheric forces on the forest. Stand area and the role of the forest protection
layer. Maintaining forest health condition in resistance to damaging influences of atmospheric
forces. Forest management works which decrease damages from extreme temperatures,
stormy winds and precipitation. Weeds in forests and nurseries, kinds, harmfulness,
mechanical and biological killing. Damages caused by insects, mushrooms, small rodents,
game and domestic cattle and protection measures (biological, biotechnical, mechanical).
Forest fires. Causes, types and damages. Types of forests and combustible material.
Evaluation of danger from forest fires. Work on prevention of forest fires. Legal regulations,
fire-prevention roads, prevention equipment, organization of observance and informing.
Improvement of burnt trees and areas affected by fire.



Course (283) SUSTAINABLE FOREST MANAGEMENT

Lecturer Ph.D. Slavko Mati¢, Full Professor
Institution Faculty of Forestry, Zagreb

ECTS 10

Course type Orientation

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

—

Vajda, Z.: Osnove Sumarstva, SveuciliSte u Zagrebu, Zagreb,1962.

2. Mati¢, S., Prpi¢, B.: PoSumljavanje, Savez inZenjera i tehniCara Sumarstva i drvne
industrije Hrvatske, Zagreb,1983.

3. Rau§, D.: Sume u Hrvatskoj—Forests of Croatia, Sumarski fakultet Sveudilita u
Zagrebu 1 "Hrvatske Sume" p. 0. Zagreb, Zagreb, 1992.

4. Chadwick, D. O., Larson, B.C.: Forest Stand Dynamics, John Wiley and Sons, New
Y ork-Chichester-Brisbane-Toronto-Singapore,1996.

5. Mati¢, S.: Uzgojni radovi na obnovi i njezi sastojina hrasta luznjaka, HAZU 1

"Hrvatske Sume" p. 0. Zagreb, 167-212, Zagreb,1996.

Matthews, D. J.: Silvicultural Systems, Oxford Science Publications, Oxford,1994.

7. Prpi¢, B.: Obi¢na jela u Hrvatskoj—Silver fir in Croatia, Akademija Sumarskih

znanosti, Zagreb, 2001.

o

Course content

Forest Morphology and Structure. Forest Ecosystem. Origin, Development and Dynamics of
Natural Forests. Forest Geography and Statistics in Croatia. Fundamentals of Dendrology of
Indigenous Forest Tree and Shrub Species. Biological Diversity of Forests. Man - Forest
Relationship with Elements of History of Forests and Forestry in Croatia. Sustainable Forest
Management. Structure, Stability, Production and Multiple Functions of Virgin Forests and
Natural Commercial Forests. Sustainable Forest Management in Croatia. Forest Regeneration.
Forest Tending. Principles of Management with Even-Aged Stands. Principles of
Management with Selection Stands. Principles of Management with Special Purpose Forests.
Understanding the Causes and Trends in Forest Degradation. Silvicultural Practices in
Coppices and Degraded Stands. Afforestation and Artificial Forests. Forest Dieback and
Degradation: Causes, Effects, Biological Improvement. Stand Reconstruction and
Conversion. Applying the Principles of Sustainability.



Course (2710) SUSTAINABLE DEVELOPMENT

Lecturer Ph.D. Nenad Starc, Senior Research Fellow
Institution The Institute of Economics, Zagreb

ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Glasson, J., Therivel, R., Chadwick, A: Introduction to Environmental Impact
Assessment, University College London Press, 1994.

2. Therivel, R., Wilson, E., Thompson, S., Heany, D., Pritchard, D.: Strategic
Environmental Assessment, Earthscan Publications, Ltd., London, 1995.

3. Our Common Future, Oxford University Press, 1987.

Course content

Growth and Development: disciplinary and interdisciplinary notions and definitions.
Ecosystems: production and consumption, flows of elements, ecosystem growth, climax
ecosystem, darwinism. Human economy: extraction of raw materials, production,
consumption and transport, economic growth vs. economic development.

Human society: homo oeconomicus, faber, duplex, colossus, individual, group and public
interest. Disharmony of ecosystems and human economic and social systems: exhaustion of
nonrenewable resources, contamination and pollution, health hazards, extinction of species,
degradation of natural and antropogeneous environment, deterioration of natural and cultural
heritage, trends, prognosis. Harmonization proposals: tehno-optimism, thesis on exterminism,
"small is beautiful", 0-growth. Harmonization proposals (cont.): sustainable development,
concept and its development, definition of. Ecological, technological, economic, and social
sustainability, comparison of harmonization proposals, recent elaboration of the concept.
Sustainability in economic theory: resource economics, environmental economics, ecological
economics. Growth and development management: pros and cons, investment appraisal, cash
flow analysis, benefit-cost analysis. Theoretical concept, and estimation procedures of
benefit-cost analysis, usual criticism. Planning: central, national, regional, local. Planning
concept "bottom up - top down." Strategic planning and operational plans. Role of the state:
spatial planning, protection of natural and cultural heritage, sustainability vs. conservation,
environmental impact assessment , strategic environmental assessment. Recent proposals of
sustainable development management, concept of sustainable development regional units,
sustainable development indicators. Croatian example of sustainable development planning:
island sustainable development programs. Conclusion on "sustainability of sustainable
development"



Course (2711) ENVIRONMENTAL LAW-CIVIL LAW ASPECT

Lecturer Ph.D. Olivera Loncari¢-Horvat, Full Professor
Ph.D. Tatjana Josipovi¢, Full Professor

Institution Faculty of Law, Zagreb

ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

N —

5.
6.

Kloepfer,M.: Umweltrecht, Verlag Beck, Miinchen, 1989.

Krebs, C., Reiche, D., Rocholl, M.: Die Okologische Steuerreform, Basel, 1998.
Loncari¢-Horvat, O., Cvitanovi¢, L., Gliha, 1., Josipovi¢, T., Medvedovi¢, D., Omejec, J.,
Serci¢, M.: Osnove prava okoliSa, Organizator, Zagreb, 1998.

Jobs, A.T.: Steuern auf Energie als Element einer Okologischen Steuerreform, Baden-
Baden, 1999.

WolfJ.: Umweltrecht, Verlag, Beck, Miinchen, 2002.

Sersi¢, M.: medunarodno-pravna zastita morskog okolisa, Zagreb, 2003.

Course content

Legal sources. Constitutional provisions. Law on environmental protection. Other special
laws. Provision on obligation law and real propertly law. Civil law protection as an instrument
of prevention. Principle of the prevention of environmental protection. Actio negatoria.
Protection of possession. “Ecological” action. Civil law responsibility for the environmental
damages. Environmental damage. Conditions of responsibility. Other obligations.



Course (2712) ENVIRONMENT AND HEALTH

Lecturer Ph.D. Fedor Valié¢, Professor Emeritus
Institution Faculty of Medicine, Zagreb

ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Environmental and Occupational Medicine, Ed.: Rom, W.N., Toronto, London: Little,
Brown and Co., 1992.

2. Encyclopedia of Occupational Health and Safety, Ed.: Stellman, J.M., International
Labour Organization, Geneva, 1998.

3. Vali¢, F. 1 sur.: Zdravstvena ekologija, Medicinska naklada, Zagreb, 2000., u tisku.

Course content

Principles of quantitative assessment of environmental factors influencing health. Time-
weighted exposures. Direct and indirect assessment of daily intake in the organism.
Environmental, personal and biological monitoring. Assessment of environmental factors and
their effects. Thermal environment, changes of atmospheric pressure, nonionizing and
ionizing radiation. Measurement and analysis of noise, auditive and extraauditive effects.
Effects of vibration. Determination and assessment of effects of chemical pollutants: metals
with systemic toxic effects; irritant and asphyxant gases, narcotics; inorganic and organic
aerosols. Problems of airborne fibres. Materials influencing reproduction and/or foetal
development. Mutagens, carcinogens and teratogens. Models of quantitative relation between
exposure/dose and magnitude/frequency of health effects. Exposure limits as a function of
acceptable effect on the human organism. Mono- and multimedia exposures. Specificity of
exposure limits for specific segments of population (gravidae, children, healthy adults,
elderly, chronic patients). Extrapolation of experimental and epidemiological data, toxicity
and predicted daily intake to acceptable intake and exposure limits. Low-dose extrapolation,
linear and nonlinear extrapolations. Attribution of partial proportional acceptable intake from
every environmental medium in multimedia exposures. Global environmental health
problems: reduction of ozone layer, global warming, transborder air pollution.



Course (2713) SOCIAL ECOLOGY

Lecturer Ph.D. Ivan Cifri¢, Full Professor
Institution Faculty of Philosophy, Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

—

Beck, U.: Risikogesellschaft, Suhrkamp, Frankfurt, 1986.

2. Armstrong, S.J.: Environmental Ethics., Ed.: Botzler,R., McGraw-Hill, Inc., New York,
1993.

Cifri¢, I.: Socijalna ekologija (Social Ecology), Globus, Zagreb, 1994.

Sachs, W. /ed/.: Global Ecology, Zed Books, London & New Jersey, 1995.

Rifkin, J.: BiotehnoloSko stolje¢e (The Biotech Century), Jesenski & Turk, Zagreb,
1998.

6. Weizsacker, U.E. von: Das Jahrhundert der Umwelt, Campus, Frankfurt/New York,
1999.

whw

Course content

Culture and environment. Man, nature and technology. Globalisation, environment and
sustainable development. Visions of the future. Environmental awareness and social values.
Modern society and environmental ethos (world ethos, environmental ethics). Evaluation of
the landscape. Social and environmental metabolism.



Course (2714) ENVIRONMENTAL RISK ASSESSMENT AND

MANAGEMENT

Lecturer Ph.D. Natalija Koprivanac, Full Professor
Ph.D. Roko Andriéevi¢, Full Professor

Institution Faculty of Chemical Engineering and Technology, Zagreb
Civil and Architectural Engineering Faculty, Split

ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1.
2.

3.
4.

Sutter: Ecological Risk Assessment, Lewis Publishers, 1993.

Berthouex and Brown: Statistics for Environmental Engineering, Lewis Publishers,
1994.

Louvar and Lovuar: Health and Environmental Risk Analysis, Prentice Hall, 1998.
Crosby: Environmental Toxicology and Chemistry, 1998.

Course content

Risk Assessment Methodology, which includes industrial on-site Collection, hazard
identification Selection of Critical Scenarios. Risk assessment probability of unwanted event.
The basic concept of Hazard and Operability study (HAZOP) includes a full description of the
chemical or similar process and to question every part of to discover what deviations from the
intention of the design can occur and what their consequences may be. The knowledge of
design and implement risk reduction and management plans for Environmental Health and
Safety related activities. Computer models which have been developed to show dispersion
patterns of pollutants in air, water and soil will be presented in order to prevent and
quantifying these effects. “Fault tree” construction and analysis with wide signification for
Risk Assessment Management and Reduction.



Course (2715) SYSTEMS OF ENVIRONMENTAL MANAGEMENT

Lecturer Ph.D. Natalija Koprivanac, Full Professor

Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. McCreary, J.H.: ISO 14000: A Framework for Co-ordinating Existing Environmental
Management Responsibilities, Dewars & Doyle, UK, 1995.

2. Gregori.S.: Introduction to ISO 14001 Standard, De Montfort University, London,
1996.

3. Sheldon,C.: ISO 14000 and Beyond, Environmental management Systems in the real
World, Greenleaf Publishing, UK, 1997.

4. Moeller, D.W.: Environmental Health, Press Harvard University , London, UK, 1997.

Lund,H.F.: Industrial Pollution Control Handbook, McGraw-Hill, Inc., New York,

1997.

4

Course content

Orientation for the sustainable development and concept. Basic principles of Environmental
management systems (EMS). Compliance to law, regulation and directives. Important
management tools undertaken for different business organization. Implementation of
international standards such as: EMS ISO 14001; Quality Management Systems, ISO 9000;
Eco — Management and Audit Scheme (EMAS); Occupational Health and Safety
Management Systems — OHSAS —18001. Compliance with legislation. Definition and history
of ISO as a body which has typically produced technical standards for industry at other
organization. Decision-Making ISO. ISO 14001 structure and methodology and comparison
with other standards. Identification of links of broad technical correspondence between ISO
9001 and ISO 14001. Life Cycle Assessment — 14040. Background and implementation
EMAS. Bridging ISO 14001 and EMAS. EVABAT (economically viable application of best
available technology) concept and continual and improvement. OHSAS 18001 principles and
methodology. Cleaner production methodology and Eco-efficiency. The role of ecoengineers
in systems of environmental management.



Course (2716) QUALITY CONTROL OF ENVIRONMENT

Lecturer Ph.D. Marija Kastelan-Macan, Full Professor
Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Eckschlager,K., Danzer,K.: Information Theory in Analytical Chemistry, JohnWiley
&Sons, New York 1994,

2. Fifield, F.W., Haines, P.J.: Environmental Analytical Chemistry, Blackie Academic
and Professional, London, 1995.

3. Garfield, F.M.: Quality Assurance Principles, AOAC, New York, 1995.

Course content

Environmental science and chemical analysis. Multidiciplinary approach to chemical analysis.
Analytical system: appropriate model, impeccable plan, adequate sample, convenient
methodology, suitable calibration, chemometric evaluation and interpretation of data. Quality
assurance of analytical system. Validation of sample, method and data.

Collection and treatment of environmental samples. Separation techniques and instrumental
methods in environmental chemical analysis.

Specific applications. Importance and methods of speciation analysis. Environmental trace
analysis. Industrial contaminations and methods of soil, sediment, water, and athmosphere
analysis.

Information on quality of environment and suggestions for its improvement.



Course (2717) CHEMISTRY AND TECHNOLOGY OF ZEOLITES

Lecturer Ph.D. Stefica Cerjan-Stefanovié, Full Professor
Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Treacy, M.M.J., Higgins, J.B.: Collection of Simulated XRD Powder Patterns for Zeolites,
Elsevier, 2001.

2. Baerlocher, Ch., Meir, W.M., Olson, D.H.: Atlas of Zeolite Franework Types, Elsevier,
2001.

Course content

Brief historical background. Form Cronstedta to zeolite A. Definition of zeolite. Chemical and
structural properties of zeolite. Primary, secondary and tertiary units in structure of zeolite and
their bonding (Lowenstein rule.). Hydrate competitive cations, isomorphic substitution of
silica and aluminum. Chemical and structural characteristics of commercial most interesting
tips of zeolite (A, X, Y, mordenit, ZSM-5, silikalit-1). Exploitation of synthetic zeolite
(chemical and structural properties). Basic principles of hydrothermal synthesis of zeolite.
Preparation of ammonium gel. Manipulation with gel prior christalization. Hydrothermal
transformation of gel in zeolite (christalization). Products of christalization and their
properties. Analysis of christalization process and models of christalization. Solid state
christalization. Solution maintained christalization, empirical models of christalization,
engineering models of christalization, fundamental models of chrislalization. Critical
processes of christalization of zeolite. Influence of physical and chemical factors on gel
preparation and its chemical and structural properties Mechanism and kinetic of dissolution of
gel by using alkali solutions. Mechanism and kinetic of nucleation and christale growth of
zeolite. Influence of chemical and structural properties of gel on dissolution, nucleation and
christale growth of zeolite. Synthesis of high — silicate types of zeolite. Influence of zeolite
types and cations on desorption of “zeolite water”. Influence of zeolite type, cations, and
transformation parameters (temperature, time) on product of transformation. Conservation of
particles properties during transformation. Monitoring of “amorfic christals”. Unusual
behavior of products of thermal transformation during treatment in hot alkali solutions.
Prospective. New trends in synthesis, posytsintetic preparation and use of zeolites.



Course (2718) DATABASES

Lecturer Ph.D. Damir Kalpi¢, Full Professor

Institution Faculty of Electrical Engineering and Computing, Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Varga,M. : Baze podataka.
2. Tkalec,S.: Relacijski model podataka.
3. Date,C.J. : An Introduction to Database Systems.

Course content

Data modelling. Entities, attributes, domains. Functional dependencies. Simple and composite
keys. Primary key, secondary key, foreign key. Incomplete information and NULL values.
Selection, projection, joins. Normalisation to the first, second and the third normal form.
Entity-relationship data modelling. Transformation of the E-R model into the relational
model. Database protection: integrity, parallel access control, security, recovery. User
interface. Distributed systems. Spatial data. Data warehousing principles.



Course (2719) ION EXCHANGERS IN ENVIRONMENTAL

ANALYSIS
Lecturer Ph.D. Stefica Cerjan-Stefanovié, Full Professor
Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 5
Course type Optional
Name of study Ecological Engineering
Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Pinta, M.: Modern Methods for Trace Elements Analisys, Ann Arbor Science
Publishers, Collingwood, 1978.

2. Grasshoff, K., Etrhardt, M., Kremling, K.: Methods of Seawater Analisys, Second,
Revised and Extended Edition, Verlag Chemie GmbH, Weinheim, 1983.

3. Werner, S.: Aquatic Surface Chemistry, Chemical Process at the Particle -
WaterlInterface, John Wiley & Sons, Inc., New York,1987.

Course content

Structure of natural and structure and synthesis of synthetic ion exchangers. Static and
dynamic balance of ion exchange. Determination of ions, selective sorption and selective
elution. Isothermal ion exchange process. Ion exchange reaction kinetic. Width of
chromatographic peak. Mechanism of separation. Stationary phases in column. Mass transfer
related calculations. Ion exchange chromatography. Characteristics of chromatogram:
retention time, column capacity, selectivity for ions. Different kinds of ion exchange resins.
Standardisation. Concuctometric and UV / VIS detection. Monitoring of nitrogen cycles by
ion chromatography. Alkali and earth alkali metals in waters. Toxic metals in ground and
water. Organic acids in waters. New stationary phases.



Course (2720) ION EXCHANGERS PROCESSES IN INDUSTRY

Lecturer Ph.D. Stefica Cerjan-Stefanovié, Full Professor
Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. SmallLH.: Ion Chromatographic Analysis of Environmental Pollution, Ann Arbor,
Michigen, 1978.

2. Benefield,L.D., Judkins,J.F., Weared,B.L.: Process Chemistry for Water and
Wastewater Treatment, Prentice Hall, Inc., New Jersey, 1982.

3. Williams,P.A., Hudson,M.J.: Recent Developments in Ion Exchange, Elsevier Applied
Science, London, 1987.

4. Techobanoglous,Q., Burton,L.F.; Wastewater Engineering, Mezcalf and Eddy, New
York, 1991.

Course content

Balance of ion exchange process. Donnan theory. Kinetic of ion exchange. Ion exchange in
column. Types of column. Dependence of separation on column stationary phases. Influence
of eluens composition on ion exchange column behaviour. Selection and preparation of ion
exchangers. Simple ion exchange in water treatment. Preparation of ultra pure water.
Wastewater treatment and recycling of water in metallurgy. Monitoring and control of ion
exchange process. Combine filters and multy layer filters. Regeneration. Theory of ion
exchange in inorganic materials, synthesis and application. Development of new sorbents for
ammonium and nitrate removal. Macroporosious ion exchangers. Selectivity of active
zeolites.



Course (2721) METAL CORROSION AND PROTECTION -
CAUSE OF ENVIRONMENTAL PROBLEMS

Lecturer Ph.D. Ema StupniSek-Lisac, Full Professor

Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification  Writing exam, oral exam

Literature necessary for course

1. NACE Group Committee: Corrosion Control in Petroleum Production, National
Association of Corrosion Engineers, Houston, Texas, 1979.

2. Naughton, K.J.: Controling Corrosion in Proces Equipment, McGraw-Hill Book
Comp., New York, 1980.

3. Kalman,E.: Routes to the Developments of Low Toxicity Corrosion Inhibitors in
Corrosion Inhibitors. Ed.: The Institute of Materials, London, 1994.

4. Voigt,C., et al.: Vorlesungen ber Korrosion and Korrosionsschutz von Werkstoffen,
TAW-Verlag, Wuppertal 1996.

5. Kuznetsov, Y.I.: Organic Inhibitors of Corrosion of Metals, Plenum Press, New York,
1996.

Course content

Metal corrosion: causes, mechanism, kinetics and types of corrosion processes.
Environmental effects of corrosion: Distresses caused by metal corrosion and environmental
effects. Influence of corrosion products on natural environment (water, soil). Method for the
protection of metal against corrosion with a particular emphasis on protection techniques
which negatively affect environmental systems: metal protection by treatment of corrosion
medium, environmental suitability of metal corrosion inhibitors (problem of toxic inhibitors),
vapor phase inhibitors (VPI) (harmful effects on human health). Electrochemical methods:
cathodic protection (problem of soluble anodes). Protective plating: metal platings (highly
toxic baths for electroplating), organic coatings (toxic additions to protective coatings: heavy
metal pigments). Environmental problems of corrosion and metal protection in water supply,
power plants, oil industry, processing industry (waste water problem) etc. Analyzing
possibilities of replacing toxic corrosion protection substances with new more favorable
methods and means of protection.



Course (2722) CORROSION AND PROTECTION OF CIVIL
ENGINEERING STRUCTURES

Lecturer Ph.D. Dubravka Bjegovi¢, Associate Professor
Institution Faculty of Civil Engineering, Zagreb

ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Grifen, H., Rahmel, A.: Korrosion Verstehen — Korrosionsschiden Vermeiden, Verlag
Irene Kuron, Bnon, 1994.

2. Doran, D.K.: Construction Materials Reference Book, Butterworth-Heinemann Ltd,
Oxford, 1995.

3. Cammerer, W.F.: Wiarme und Kailteschutz im Bauwesen und un der Industrie,
Springer, Berlin, 1995.

4. Niirnberger, U.: Korrosion und Korrosionschutz im Bauwesen, Bauferlag Gmbh,
Wiesbaden und Berlin, 1995.

5. Roberge R.P.: Handbook of Corrosion Engineering, Mc Graw-Hill, New York, 2000.

Course content

Civil engineering structures can be divided in groups according to their function, construction
system and materials from which they are built. During service life of the structures
environmental influences are starting deterioration processes in the structural materials, which
can lead to serious damages, even threatening structural stability. Deterioration process can
lead to the ecological problem, depending of the structure’s application and damage level.

For the appropriate engineering evaluation of damaged structures, a great knowledge is
necessary, from different fields such as: division of the civil engineering structures, outer
influences on the structure: temperature, fire, moisture, chemical and electrochemical
influences, processes developing in the materials caused by the outside parameters,
correlation between the structural system and materials’ performances, mechanism of the
transition processes, mechanism of the corrosion process, numerical modeling of the structure
fire resistance, transition processes, corrosion process, deterioration processes, expert systems
for deterioration modeling, defects influence on material’s and structure’s properties, systems
for protection from environmental influences. Through seminars students will solve different
examples from daily practice, by means of experimental data and by usage of available
computer programs.



Course (2723) DISASSEMBLY

Lecturer Ph.D. BoZo VranjeS, Full Professor
Ph.D. Zoran Kunica, Assistant Professor
Institution Faculty of Mechanical Engineering and Naval Architecture Zagreb
ECTS 5
Course type Optional
Name of study Ecological Engineering
Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification  Writing exam, oral exam

Literature necessary for course

1.

4

Chow, W.M.: Assembly Line Design: Methodology and Applications, Marcel Dekker,
1990.

Intelligent Assembly Systems, World Scientific Publishing Company Inc., 1995.

Die Montage in flexiblen Produktionsbetrieb, Ed.:Warnecke, H.J., Springer Verlag,
Berlin, 1996.

Riley, F.J.: Assembly Automation, Industrial Press, 1996.

Nof, S.Y., Wilhelm, W.E., Warnecke,H.J.: Industrial Assembly, Chapman & Hall,
London, 1997.

Course content

Industrial production and care of environment protection: basic terms and historical
development. Deconstruction of an industrial plant. Disassembly of a product. Product
analysis: structure, design features, tolerances. Design for assembly and disassembly.
Complete and incomplete changeability. Chains of dimensions and tolerances. Techniques of
disassembly, handling and inspection. Special techniques. Manual disassembly: process plans,
organisational schemes. Disassembly automation: processes and equipment. Examples of
disassembly systems. Legislature. Economical feasibility.



Course (2724) AEROSOLS

Lecturer Ph.D. Kresimir Sega, Senior Scientist

Institution Institute for Medical Research and Occupational Health, Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1.

2.

4

Fuchs,N.A.: The Mechanics of Aerosols. Pergamon Press Oxford, London, Edinburgh,
New York, Paris, Frankfurt, 1964.

Hidy,G.M., Brock,J.R.: The Dynamics of Aerocolloidal Systems, Pergamon Press,
Oxford, New York, Toronto, Sydney, Braunschweig,1970.

Yoshida,T., Kousaka,Y., Okuyama,K.: Aerosol Science for Engineers. Power Co. Ltd.
Tokyo, Japan, 1979.

Zakon o zastiti zraka, NN 48/1995.

Uredba o preporucenim i grani¢nim vrijednostima kakvocée zraka, NN 101/1996.

Uredba o grani¢nim vrijednostima emisije oneciS¢ujucih tvari u zrak iz stacioniranih
izvora, NN 140/1997.

Course content

General characteristics. Aerosol mechanics. Air pollution by aerosols. Aerosol sampling and
analysis. Presentation of the monitoring results and their evaluation with the respect to the air
quality guideline values.



Course (2725) BIOTRANSFORMATION PROCESSES AND
ENVIRONMENTAL POLLUTION

Lecturer Ph.D. Dubravka Hrsak
Institution Ruder Boskovi¢ Institute, Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification ~ Writing exam, oral exam

Literature necessary for course

1. Microbial Transformation and Degradation of Toxic Organic Chemicals, Eds.:
Young, L. Y., Cerniglia, C. E., John Wiley and Sons Inc. New York, 1995.

2. Biodegradation and Bioremediation, ond ed., Ed.: Alexander, M., Academic Press, Inc.
1999.

3. Wastewater Microbiology, nd , Ed.:Bitton, G., John Wiley and Sons Inc. New York,
1999.

4. Environmental Microbiology, Eds.: Varman, A.H., Evans, M.G., Manson Publishing
Ltd, London, 2000.

Course content

Role of microorganisms in cycling of elements in the biosphere. Evolution and the nature of
microbial communities. Interactions within microbial communities. Importance of microbial
communities in the transformation of complex organic compounds (xenobiotics). Persistent
organic compounds. Mutagenic, teratogenic and carcinogenic effects of chemicals. Microbial
processes in the transformation of xenobiotic pollutants (aerobic and anaerobic processes, co-
metabolism). Microbial degradation of some pollutants (oil, pesticides and herbicides).
Biodegradation of halogenated aliphatic and aromatic hydrocarbons. Bioengineering approch
to in situ remediation of contaminated soils and groundwater. Trends in biological treatment
of municipal and industrial wastewaters.



Course (2726) ENVIRONMENTAL PROTECTION IN MINERAL

RESOURCES EXPLOITATION

Lecturer Ph.D. Boris Muvrin, Associate Professor

Institution Faculty of Mining, Geology and Petroleum Engineering, Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1.

2.
3.

Calvert, S., Englund, HM.: Handbook of Air Polution Technology, (Book 1&2)
J.Wiley & Sons, N.York, 1987.

Prohi¢, E.: Geokemija, Targa, Zagreb, 1988.

Nordstrom, D.K., Munoz, J.L.: Geochemical Thermodynamics, The Benjamin/
Cummings Pub. Co., Inc., Menlo Park, California- Reading, Massachusetts Don Mils,
Ontario- Wokingham, U.K.

Europe’s Environment, The Dobris Assessment EEA, Eds.: Stanners,D., Bordeau,P.
Copenhagen,1995.

Martinovi¢, J.:Tloznanstvo u zastiti okoliSa, Drzavna uprava za =zastitu okolisa,
Zagreb,1997.

Course content

Source and type of pollutants and their impacts on the environment. Oil industry
technological processes waste, methods of cleansing and storing. Uncontrolled oil and ground
water leakage- (eruption), safety measures. Gas purification methods in production processes,
transport systems. H,S, SO,, CO,, NOy and Hg impacts on the environment produced from oil
industry technological processes, safety measures and treatment methods in accidental
situations. Waste waters from technological processes. Environmental impact of exploiting
geothermal water, safety measures. Oil exploring and production offshore activities and their
impact on the environment- safety measures. Soil pollution and treatment methods.



Course (2727) ENERGY AND ENVIRONMENT

Lecturer Ph.D. Rajka Budin, Full Professor

Institution Faculty of Chemical Engineering and Technology, Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Papin, A.A.: Ekologiceskie problemi energetiki, Nauka, Novosibirsk, 1989.

2. Pozar,H.: Osnove energetike 1, 2, 3, Skolska knjiga, Zagreb, 1992.

3. Forstner,U.: Umweltschutz Technik, Springer Verlag, Heidelberg, 1993.

4. Ochta,T.:Energy Technology, Pergamon, Oxford, 1994.

5. Eastop, T.D., Croft, D.R.: Energy Efficiency, Longman, Essex, 1995.

6. Industrial Energy Conservation,Compiled by C.M.Gottschalk, J.Willey&Sons,West
Sussex,1996.

7. Energy Technologies for the 21* Century, OECD/IEA, Paris, 1997.

8. Kreith, F., West, R.: Energy Efficiency, CRC Press, New York, 1997.

9. Environmental Engineering and Renewable Energy, Eds.: Gavasci, R., Zandarya, S.,
Pergamon Press, 1998.

10. J.de Beer,Potential for Industrial Energy-Efficiency Improvement in the Long Term,
Kluver Acadenic Publishers,Dordrecht,2000.

11. D.Fereti¢ at al, Elektrane i okoli§,Element Zagreb,2000.

12. B.Udovici¢, Energetika i okoli§ u globalizaciji, Kika-graf, Zagreb,2002.

Course content

Energy in industry:application in energy-intensive process industries (chemical, paper,
textile,wood, metallurgical etc.).Kinds of resources and energy utilization operations. Impact
of energy production and consumption on environment.Energy systems evaluation and
comparison.Consumers kinds and particularities.Energy system triple principle:production,
energy economy and environmental protection. Primary resources: nonrenewable and
renewable, water as energy product, availability,economy environmental impact. Energy
sources selection in regard to users demands. Conversion: thermodynamically, economy and
environmental basis, energy and ecology optimization. Energy supply in industrial processes,
quality and quantity, projected and operating conditions, comparison of energy,economy and
ecology characteristics. Process optimization:energy consumption and losses determination,
waste heats, quality, quantity and temperature level, chemical and thermal environmental
impact.  Existing technologies,introduction and implementation of new heat recovery
technologies. Resources conservation and substitution: secondary and renewable sources,
availability, substitution criteria, equipments,technical utilization, energy economy.Analisys
of integrated systems: energy intensive processes and unit operations, energy supply, recovery
grid, results comparison.



Course (2728) ELECTROMAGNETIC FIELDS IN THE

ENVIRONMENT
Lecturer Ph.D. Borivoj Modlic, Full Profesor
Institution Faculty of Electrical Engineering and Computing, Zagreb
ECTS 5
Course type Optional
Name of study Ecological Engineering
Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Environmental Health Criteria 69, Magnetic Fields, World Health Organization,
Geneva, 1984.

2. Environmental Health Criteria 35, Extremely Low Frequency (ELF) Fields, World

Health Organization, Geneva, 1984 (1992)

RF Radiation Safetly Handbook, Butterworth-Heinemann, 1993.

4. Environmental Health Criteria 137, Elektromagnetic Fields (300 Hz to 300 GHz),
World Health Organization, Geneva, 1993.

5. Haznadar, Z., Stih, Z.: Elektromagnetizam I i II, Skolska knjiga, Zagreb, 1997.

W

Course content

Basic parameters of electromagnetic fields (frequency, power density, polarization,
modulation). Types and characteristics of electromagnetic field sources (communications,
industry, science, medicine). Types and characteristics of environmental fields (work
environment, home environment, free space). Electromagnetic spectrum (planning, regulation,
control). Electromagnetic compatibility (electromagnetic field effect on electrical and non-
electrical systems). Electromagnetic field interaction with biological materials (thermal
effects, non-thermal effects, ELF and RF fields effects). Human exposure to electromagnetic
fields (field amplitude, distance from field source, secondary sources, short-term and long-
term exposure). Standards and regulations for human protection from electromagnetic fields
(nonionizing radiation) and their application (measurement methods, calculation methods,
dosimetry). Protection measures. Review of ongoing research worldwide, in Europe and in
Croatia.



Course (2729) RADIOACTIVITY IN THE ENVIRONMENT

Lecturer Ph.D. Vladivej Valkovi¢, Full Professor
Institution Ruder Boskovi¢ Institute, Zagreb

ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Valkovi¢,V.: Determination of Radionuclides in Environmental Samples, in
Environmental Analysis, Ed.: Barcelo, D., Elsevier, Amsterdam, 1993.

2. Valkovi¢,V.: Radioactivity in the Environment, Elsevier Science, B.V., Amsterdam,
1999.

Course content

Radioactive nuclides in nature. Technologically modified exposure to natural radiation. Man-
made radioactivity. Measurements of radioactivity. radiation safety. The nuclear fuel cycle.
Monitoring of the accidentally released radionuclides in the environment. The bomb. Bomb
test sites. International safeguards. Environmental monitoring for safeguards.
Comprenhensive test ban treaty.



Course (2730) NOISE AND VIBRATION

Lecturer Ph.D. Bojan Ivanéevi¢, Full Professor

Institution Faculty of Electrical Engineering and Computing, Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Jelakovié: Zvuk, sluh, arhitektonska akustika, Skolska knjiga, Zagreb, 1970.
2. Hussal, J.R., Zaveri, K.: Acoustics Noise Measurements, Briikkl & Kjaer, 1979.

Course content

Physical principles of acoustica. Sound, vibration. The nature of the sound wave, the speed of
sound wave propagation. Sound pressure level, vibration speed and the shift of the particle,
sound intensity, sound energy density, sound power. Decibel. Apsorption and reflection of
sound, difraction and refraction of the sound wave. Transmission of sound through the stiff
material. The ear and the hearing mechanism. Minimum audible field. Methods of loudness
determination. Room acoustics. Reverberation, echo. Absorption materials and absorption
constructions. Porous, membranous and resonant absorbers. Noise. Noise source in the
environment. Hazardous exposure. Measurement and analysis of noise. The noise transfer
through the differente partition-wall. Computing of the sound insulation. Protection against
noise. Standards and recommendations. Vibrations. Measurement and analysis of vibrations.
Protection against vibration. Mechanical model of the human body. Hazardous exposure of
man.



Course (2731) PROTECTION OF THE ADRIATIC SEA FROM THE

POLLUTION
Lecturer Ph.D. Ante Barié, Associate Professor
Institution Institute of Oceanography and Fisheries, Split
ECTS 5
Course type Optional
Name of study Ecological Engineering
Study Specialists, Doctoral study
Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Laws,E.A.: Aquatic Pollution, J. Wiley & Sons, Inc., 1993.
2. Manjahan,S.E.: Environmental Chemistry, CRS Press, 1994.
3. Clark, R.B.: Marine Pollution.Clarendon Press, Oxford, 1997.

Course content

Introduction. Chemical composition of the sea water. Basic physical, chemical and biological
processes in the marine environment. Physical, chemical and biological characteristics of the
Adriatic. Pollution of the marine environment, main sources and substances. Persistence,
toxicity, bioacumulation and biotransformation of waste material in the marine environment.
Urban wastewaters and their treatment, industrial wastewaters and their treatment, pesticide
and chlorinated hydrocarbons, heavy metals, crude oil and derivatives, radioactive substances,
solid waste. International and national activities in order to protect the marine environment
from various sources of pollution:conventions, protocols, Strategic Action Programmes.
Integrated coastal zones management.



Course (2732) WASTE DISPOSAL

Lecturer Ph.D. Bozena TuS$ar, Assistant Professor
Institution Geotechnical Faculty, Varazdin

ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. TuSar B: Kuéna kanalizacija, Sveuciliste u Zagrebu, Gradevinski fakultet, mtg - topgraf,
Velika Gorica, Zagreb, 2001.

2. Milanovi¢ Z: Deponij trajno odlaganje otpada, ZGO, Zagreb, 1992,

3. Zbornici Medunarodnih simpozija gospodarenje otpadom, Zagreb, 92, 94, 96, "98,
2000 i 2002.

Course content

Definition of waste. Quantity, composition, origin of waste. Sanitary engineering and
problems related to waste. Waste collecting and transport. Reduction of volume. Separation of
harmful and hazardous substances. Dewatering. Using of waste as secondary rau material.
Utilization of energy potential. Strateg, goals of waste monnagement policy: separation,
evakuation and safe disposal. Selection of locations for fnal disposal of waste, economie,
environmental health and social criteria. Planing, construction and maintenance of sanitary
landfils.



Course (2733) WATER SUPPLY AND SEWERAGE

Lecturer Ph.D. Davor Malus, Associate Professor
Institution Faculty of Civil Engineering, Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Metcalf & Eddy: Wastewater Engineering, Collection and Pumping of Wastewater,
McGraw -Hill Inc., New York, 1981.

2. Terence,J., McGhee: Water Supply and Sewerage, McGraw -Hill, New York, 1991.

3. Tedeschi,S.: Vodoopskrba i odvodnja, Skripta u pripremi.

Course content

Water resources for water supplying: quantities, quality, and accessibility. Water demand for
communal purposes and industry. Price of water. Local and regional water supply planning.
Water supply systems. Water supply facilities. Technical and economical analyses of water
supply systems. Water resources protection.

Quantity and quality of wastewaters. Runoff. Wastewater system selection: collection,
treatment and disposal. Sewerage appurtenances. Economical and ecological aspects of
sewerage. Waste water impact on human health and environment.



Course (2734) TECHNOLOGY ASSESSMENT

Lecturer Ph.D. Igor Cati¢, Full Professor

Institution Faculty of Mechanical Engineering and Naval Architecture Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Turner,F.:Beyond the Disciplines, Design for a New Academy, Pregled USIC,
Beograd, 1987.

2. Cati¢,l.: Vrednovanje tehnike pri razvoju proizvoda, Polimeri, 11(9-12),229-234,
1990.

3. Spengler, O.: Covjek i tehnika, Laus, Split, 1991.
4. VDI-Bewertung der Technik, VDI-Verlag Duesseldorf, 1991.
5. VDI 3780 Hauptgruppe der Ingenieur in Beruf und Gesellschaft: Technikbewertung-

Begriffe und Grundlagen, VDI, Duesseldorf, 1991.

6. VDI:Report 15: Technikbewertung — Begriffe und Grundlagen, Erlduterungen und
Hinweise zur Richlinie 3 780, VDI, Duesseldorf, 1991.

7. VDI: Ethische Grundsiitze des Ingenieurberufs, VDI, Diisseldorf, 2002.

8. Maduro,R.A., Schauerhammer,R.: Ozonloch, das missbrauchte Naturwunder, Dr.
Boettinger Verlags, GmBH, Wiesbaden, 1992.

9. The World Book Encyclopedia, 19, World Book, Inc., Chicago, London, Sidney,
Toronto, 1994.

10. Catié,].: Vodenje tehnike, Vjesnik, od 28.10.1999. do 12.11.1999.

Course content

Introduction. Fractal past and future of the general Technology. The technology of non-living
foundation and the oldest component of culture. Stimuli to considering technology as part of
culture. Technics and technology components of Culturology peak science in Turner's
supplemented educational pyramid of knowledge. Connectivity of layers in the Turner's
pyramid. Interweaving of biotechnology and technology of the non-living basis of human
technics of tomorrow. Culturological approach to technology management. Values in
technical activities. Technical criteria of evaluating, functionality. Economic criteria,
economic management, social criteria of evaluating technology, sociological management:
safety, health, quality of the environment, personality development, and quality of the
Society. Ethics. Relationships among values in technical activities.



Course (2735) FOREST VEGETATION OF CROATIA

Lecturer Ph.D. Joso Vukelié¢, Full Professor
Institution Faculty of Forestry, Zagreb

ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Horvat, 1. i sur.. Priru¢nik za tipoloSko istrazivanje i Kkartiranje vegetacije,
Ministarstvo Sumarstva FNRJ, 1950.

2. Rau$, D. i sur.: Biljni svijet hrvatskih Suma. Sume u Hrvatskoj, Sumarski fakultet

Sveucilista u Zagrebu i J.P. Hrvatske Sume, 1992.

Dierschke, H.: Pflanzensoziologie, Ulmer, Stuttgart, 1994.

4. Glavac, V.: Vegetationsokologie - Grundfragen, Aufgaben, Methoden, Gustav Fischer,
Jena, Stuttgart, 1996.

5. Vukeli¢, J,Rau§, D.: Sumarska fitocenologija i Sumske zajednice u Hrvatskoj,
Sumarski fakultet Sveugiliita u Zagrebu, 1998.
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Course content

Definition and task of phytocoenology. The development of science on vegetation in Europe
and in Croatia. The forest as a phytocoenosis or a biocoenosis. The concept of biogeocoenosis
or ecosystem. Synmorphology. Method of work. Analytical processing and synthetic analysis.
Synecology, or the interaction of forest communities and climate, soil, relief and biotic
factors. Syndynamics. Progressive and regressive succession. Developmental phases and
stages. Degraded stages. Synchronology and Synchorology. Distribution ranges of forest
communities in Croatia. Spatial arrangement and zonation of plant communities. Forest
vegetation mapping. Systematics. Phytogeographic classification of forest vegetation. The
description of forest communities of lowland, hilly, montane and alpine areas. Mediterranean
and sub-Mediterranean forest communities.



Course (2736) PHYSICAL PLANNING

Lecturer Ph.D. Oleg Grgurevié¢, Full Professor
Institution Faculty of Architecture, Zagreb

ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Vresk, M.: Osnove urbane geografije, Skolska knjiga, Zagreb, 1977.
2. Marinovi¢-Uzelac, A.: Naselja, gradovi, prostori, Tehnicka knjiga, Zagreb,1986.
3. Marinovi¢-Uzelac, A.: Prostorno planiranje, Zagreb, 2001.

Course content

Definition of physical planning. Methods and technology of physical plan production. Man
and the environment. Primary and secondary urbanization. Geographical conditions of town
locations and development. Locations conditioned by traffic communication and geography.
Urban functions of a town. Urban agglomeration, conurbation and a megalopolis. Basic
elements involved in generating contemporary space structure. Rural area. Environmental
protection. Landscape design and space identity. Examples of physical plans.



Course (2737) ECOLOGICAL BUILDING CONSTRUCTION

Lecturer Ph.D. Jasenka Bertol-Vrcek, Associate Professor
Institution Faculty of Architecture, Zagreb

ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Lutz, & al.: Lehrbuch der Bauphysik. B.G. Teubner, Stuttgart, 1997.
2. Simetin, V.: Gradevinska fizika. Fakultet gradevinskih znanosti, Zagreb, 1983.
3. Egan, M.D.: Arhictectural Acoustics. McGraw-Hill Book Co., 1988.

Course content

Building energy saving: National energy programs; types of buildings relative to energy
consumption. Building physics: Basic terms of thermal protection; climate; design
recommendations (building position within the environment, building interrelation and
orientation, building materials, heating and cooling systems, solar energy application). Basic
conception of the noise protection; noise protection inside the building; noise protection from
outside sources; traffic noise (noise level in relation to road type and distance from buildings,
settlement planning and constructions for noise protection).



Course (2738) METALLURGICAL SCRAP MANAGEMENT

Lecturer Ph.D. Alenka Rastovéan-Mio¢, Assistant Professor
Institution Faculty of Metallurgy, Sisak

ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Mahant, P., et al.. Resource Conservation and Environmental Technologies in
Metallurgical Industries, Metallurgical Society, Montreal, 1994.

2. Petruk, W.: Waste Characterization and Treatment, Society for Mining Metallurgy &
Exploration, Monteral, 1998.

3. UN, Iron and steel scrap: its significance and influence on further development in the
iron and steel industries, Economic Commission for Europe, Geneva, 1999.

Course content

Metallurgical scrap:type, generation, volume reduction, recycling, disposing, legal regulations
— in general. Steel scrap: properties of steel scrap as raw material for steel production. Slag:
properties, environmental impact, application. Electric arc furnace dust: properties,
environmental impact, new recycling methods. Foundry sand: properties, recycling, disposing
of non-recycled volumes and their impact on the environment. Writing a seminar paper.



Course (2739) RECYCLING OF METALLIC MATERIALS

Lecturer Ph.D. Mirko Goji¢, Assistant Professor
Institution Faculty of Metallurgy, Sisak

ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. Fruehan, R.J.: The Making, Shaping and Treating of Steel, AISE Pittsburgh, PA, USA,
1998.
2. Filetin,T.: Izbor materijala pri razvoju proizvoda, FSB, Zagreb, 2000.

Course content

Techniques of recycling of metallic materials. Measures for the improvement of level of the
recycling of metallic materials. Systems for the collection, discerning and preparing of
metallic materials before recycling. Economic, energetic and ecology aspects of recycling
metallic materials. Modern and alternative techniques for the production of metallic materials.
Technique for the production of light metals from nusproducts. Metallurgy-research-
development projects in the field recycling of metallic materials into EU.



Course (2740) RECYCLING OF PAPER

Lecturer Ph.D. Zdenka Bolanc¢a, Full Professor
Institution Faculty of Graphic Technology, Zagreb
ECTS 5

Course type Optional

Name of study Ecological Engineering

Study Specialists, Doctoral study

Lecture type Lectures, seminars

Knowledge verification =~ Writing exam, oral exam

Literature necessary for course

1. M. Springer, (Ed), Industrial Environmental Control, Pulp and Paper Industry, 3 edition,
TAPPI Press, Atlanta, 2000

2. L. Gottsching, H. Pakarinen, (Eds), Recycled Fiber and Deinking, FPEA and TAPPI,
Helsinki, 2000

Course content

Conceptions of ecology. Life cycles of conventional and digital prints. Theoretical
propositions of deinking in the function of prints from different printing techniques. Influence
of the conventional printing ink composition on the efficiency of deinking of prints. Specific
composition of toner and dyes for digital printing techniques and the mechanism of deinking
of prints. Theory of flotation and influential variables. Disjoining film rupture model.
Influence of print ageing on characteristics of the recycled fibers. Methods for quality
valorization of the recycled fibers. Recycling of paper and CO, balance. Heavy metals and
chloro-organic compounds from the production process and the printing substrates for
processing. Waste from paper recycling process. Basic aspects of water circle closing in the
paper production — development. Theoretical propositions of new technologies for processing
the used prints: enzymatic deinking, magnetic deinking and ultrasound deinking.
Nanotechnology and production of the recycled paper.



I1. 3.5. Rhythm of studying and students™ obligations

At the doctoral study, the student has the obligation to pass 6 exams with the fund of 180
hours/60 credits or 4 exams with the fund of 120 hours/40 credits and he must collect 20
credits from the additional credit group. 3 exams are obligatory from the basic (general)
courses of the first credit group. Doctoral thesis is evaluated by 120 credits, from which 250
hours/10 credits present consultations with the mentor of the doctoral thesis who is elected by
the student after the 1** year of study.

Before defending his doctoral thesis the students must publish one scientific work in CC
magazine.

II. 3.6. System of leading through the study

The study Ecoengineering has the leaderof the study, the Committee of the study and
Professional Council of the study. At the registration the leader of the study suggests to each
student the mentor who directs the students into the choice of courses and monitors their
work. The mentor for particular student is named by the Professional Council of the study on
the suggestion of the leader of the postgraduate study. As a rule, the mentor is the lecturer at
the Faculty, on which the student finished his Master’s course.

The mentor of the study and the mentor of doctoral thesis need not be the same lecturer.

II. 3.7. List of subjects from other postgraduate stiudies

Students of Ecoengineering can sign up for courses from any postgraduate specialist and
doctoral study at the University in Zagreb, in the Republic of Croatia and abroad, but mostly
10 ECTS credits (which means 15%)).

I1. 3.8. List of subjects that can be taught in foreign language
All the mentioned courses can be taught in English.
I1.3.9. Criteria and conditions for transfer of ECTS credits

If the student signs up for courses from other postgraduate specialist and doctoral studies at
the University in Zagreb, in the Republic of Croatia and abroad these subjects bring him the
same quantity of credits as the elective subjects, that is 5 ECTS credits.

I1.3.10. The way of finishing the study and conditions for recording the doctoral thesis
theme

During the study, no later than the end of 1* year of the doctoral study, the student is obliged
to suggest the theme and explanation of his doctoral thesis in accordance with the mentor for
doctoral thesis; he must present the theme in public in front of the Commission for evaluation
the thesis which is elected by the Professional Council of the study.

The theme with the explanation is accepted by the Professional Council of the study and it is
confirmed by the University Senate in Zagreb. Before defending the doctoral theme the
student must publish one scientific work from the field which is comprised in the doctoral
theme. Doctoral theme which is not defended in the course of 6 years from the day of the
theme acceptance is subjected to the renewed acceptance process. Doctoral theme is defended
in front of the Commission consisting of three members (exceptionally five members) and one



member as the substitute in the scientific- teaching profession and in the field and area
connected with the doctoral theme. Student’s mentor cannot be the president for evaluating
and defending the theme. Defending of doctoral thesis is open to public and must be
announced on the bulletin board of the faculty at least eight days before the presentation. The
Commission composes and signs the record of theme defending.

II. 3.11. Conditions under which the students who interrupted their study or who lost
right to study at one courses can continue their study

The book of rules will solve all the conditions of transition and possibilities of continuation
the study.

II. 3.12. Conditions under which the attendant gets the right on confirmation about
becoming elligible for the part of the doctoral study as the part of the whole-life
education

The book of rules of studying will determine these conditions.
I1. 3.14. Maximal length of studying from the beginning to the end

The doctoral study lasts for three years, and the maximal studying length from the beginning
up to the end is six years.

I1.4. CONDITIONS OF STUDY PERFORMANCE
I1. 4.1. Places of the study program performance

The programs are performed in the lecture-rooms, laboratories and computer rooms at the
Faculty of Chemical Engineering and Technology and other faculties which signed the
Agreement with the Faculty of Chemical Engineering and Technology about the performance
of the University interdisciplinary postgraduate scientific study Ecoengineering in 2004.

4.2 Data about the facilities and equipment foreseen for course performing

The Faculty has at its disposal:

a) lecture-rooms:
Big lecture-room at Maruli¢ev trg (Maruli¢ square) 20 120 places
Big lecture-room at Maruli¢ev trg (Maruli¢ square) 19 180 places
Small lecture-room at Maruli¢ev trg (Maruli¢ square) 20 70 places
Small lecture-room at Maruli¢ev trg (Maruli¢ square) 19 50 places

Big lecture-room in Savska cesta (Savska street) 16 80 places
Small lecture-room in Savska cesta (Savska street) 16 30 places
3 lecture-rooms of the Department each having 10 places

b) laboratories:
Maruliéev trg 20
Students’ laboratory 160 working places
Research laboratory 55 working places

Marulicev trg 19




Students’ laboratory 62 working places
Research laboratory 19 working places

Vukotinoviceva cesta 2
Students’ laboratory 10 working places
Research laboratory 6 working places

Savska cesta 16

Students’ laboratory 78 working places

Research laboratory 21 working places

c¢) computer class-room Marulicev trg 20 8 working places
computer class-room Savska cesta 16 16 working places

Faculy has over 300 computers networked over servers marie and pierre and placed on
Marulicev trg 20 and in Savska cesta 16.

d) offices of Faculty teachers and cooperators are on Marulicev trg 20, Maruli¢ev trg 19,
Savska cesta 16, Ilica 36, Ilica 53 and Vukotinoviceva 2.

e) library information center (LIC)

Library with its book totals covers the area of Chemical Engineering, Chemistry, Physics,
Mathematics and Science of Environment.

Periodicals (about 330 titles, 75 of which are in LIC) while monographs (about 22000) from
the specialized areas of computer sciences are processed in placed in the corresponding
Departments at the Faculty.

INSTRUMENTS

Potentiostat/galvanostat, Solartron SI 1287

Fequency analyzer, Solartron SI 1260

Electrochemical crystal nanoquartz balance

Potentiostat/galvanostat, Elchema PS-205B

Potentiostat/galvanostat, Ametek 273A

Potentiostat/galvanostat, Ametek 263 A

Fequency analyzer, Ametek FRD 1025

Optical microscope Olympus SZH10

Potentiostat/galvanostat, EG&G PAR model 273

Fequency analyzer, EG&G PAR model 5301 "lock-in" amplifier
Bipotentiostat/galvanostat, Elektrolab BPG-200

Rotating ring-disc electrode, Tachyprocesseur Radiometer Analytical
Differential Scanning Calorimeter

Dynamic Mechanical Analyzer

Rotational Viscosimeter

Equipment for accelerate ageing; High pressure Quartz mercury vapour lamp
FTIR spectrophotometer Perkin Elmer Spectrum One

UV chamber SUN-TEST CPS HEREUS 7281785 6259
Thermostatic chamber Memmert

Ozone generator MIC System Inc



Liquid chromatography Shimadzu

Spectral photometer SPEKOL 210 MA-9525 4581

Organic halide analyzer Dohrman

Apparatus TOC -total organic carbon analyzer

UV/VIS spectrophotometer

Photoreactor

Apparatus for ASTM distillation

Apparatus for determination of aniline point

Apparatus for determination of inflammation point

Abbe refractometer

Apparatus for determination of mechanical properties of materials
Apparatus for determination of impact strength

Apparatus for preparation of test specimens for mechanical studies
Apparatus for reverse osmosis and membrane testing (self-made)
Carbon Analyser

Contact Angle Measuring System, OCA 20, DataPhysics
Universal Testing Machine

Spectrophotometer, UV-1601, Shimatzu

Bioreactor, Biostat MD

Electrophoresis system, E-100

Electrodialysis system, Type 02

HPLC, Sykam

Gas Chromatograph, Siemens

High Pressure Reactor (Parr)

Gas Chromatograph (VARIAN 3300)

pH-meter INOLAB-LEVEL

Hydrogen generator (Packard)

Pulse Chemisorb 2700 (Micromeritics)

Ultraviolet spectrophotometer (Pye UNICAM)

Ion Chromatograph, Dionex, model DX 600

High Performance Liquid Chromatograph, Varian, ProStar,
CAMAG TLC Scanner II

Atomic Absorbent Spectrometer, Perkin Elmer 37

Flame photometer Model III, Carl Zeiss, Jena
Spectrophotometer, Perkin Elmer 124

Spectrophotometer, MA 9525-SPEKOL 210,
Spectrophotometer, Perkin Elmer, Lambda 1,

Digital pION metar, E940, Orion Research

Digital pION metar, 801/A, Orion Research

Microwave Accelerated Reaction System for Extraction and Digestion, Varian, MARS X,
Ion coupled plasma — mass spectrometer

Gas chromatograph - mass spectrometer

UV-Vis spectrophotometer Varian DMS-80

UV-Vis spectrophotometer Varian Cary 100

Polarograph Potentiostat/Galvanostat PAR 263 A
Spectrophotometer HACH DR/2400

SRI 8610C Gas Chromatograph,

Buck scientific Inc

Composting bioreactor with mechanical agitation and forced aeration
Microscope OLYMPUS BX50



Kjeltec 2100 Distillation Unit with 2006 Digestion System
ASAP Micromeritics — instrument for specific surface and pore size distribution

determination

RHEOMETER BROOKFIELD DVIII+
COULTER COUNTER ZM - instrument for particle size distribution determination
Varian Cary 50 Scan UV-Visible Spektrophotometer

UV Perkin Elmer Double Beam Spectrophotometer 124

Varian CARY ECLIPSE Fluorescence Spectrophotometer

IR-Perkin Elmer M-297 Spectrophotometer
IR-Perkin Elmer M-137 Spectrophotometer

GC-MS (Varian CP-3800 Gas Chromatograph-Varian Saturn 2200)

Varian NMR EM360L Netzch, STA409 simultaneous thermal analyser (DSC/TGA)
Netzch, DSC200 thermal analyser (DSC)
Phillips, powder X-ray diffractometer
Fritsch, Pulverisette 6, planetary mill

II. 4.3. List of scientific and development projects which the doctoral study is based on

SCIENTIFIC PROJECTS

Number

Main researcher

Project name

0054024

Jasenka Bertol-Vréek

Architecture constructions in the function of
environment protection

Improvements of energetic effectiveness in

0125009  Rajka Budin the industry
Stefica Ionic exchange and the membrane process
0125016 in the processing of chemical industry

Cerjan-Stefanovi¢

waters

0098122

BozZena Cosovié

Nature and reactivity of organic substances
in the sea and environment

0036048

Danilo Feretié¢

Sustainable production fo electric energy on
the liberalized market

Granulated nitrificants and de-nitrificants in

0058030  Margareta Glancer-Soljan .
the processing of waste waters
0125060  Antun Glasnovi¢ Process properties of the dispersed systems
0054030  Oleg Graurevié Basic qvaluatlop of space for general theory
of spatial planning
0119121 Miladen Kerovec Diversities of habitats and fauna of the

continental waters in Croatia

Reproductive toxicology and effects of

0058010  Jasna Kniewald .

ksenobiotics

Advanced oxidation processes for
0125018  Natalija Koprivanac decreasing the waste of the organic

chemical industry

0058012

Zelimir Kurtanjek

Mathematical modelling and managing the




biotechnological processes

0082218

Neven Kuspili¢

Ecological arrangement and renewal of
water flows

0125014

Sanja Martinez

Experimental research and the mathematical
models of the corrosion protection system

Influence of the cultivation on the

0068103  Slavko Mati¢ preserving the biodiversities and the
continuity of forests in Croatia
0125002 Tomislay Matusinovic Development of the hydratation process

model

Exploitation of the supplies of the

0195029 Darko Mayer groundwaters in Croatia

0125019  Helena Jasna Mencer New materials for special purposes

0125011 Mirjana New materials and catalysts for sustainable

Metikos-Hukovi¢ technologies

0082238  Dunja Mikuli¢ nghty management in civil engineering
projects

0036013  Borivoj Modlic Electromagnetlc 'compatlblhty —the
influence on environment

0082236  Josip Petras Research of soil erosion and protective
measurements on torrent catchment areas

0082208  Miladen Radujkovié Magagerpent w1.th resuoces and risk at civil
engineering projects

0125059 Vesna Rek Modification and stability of the mutiphase
polymer systems

0120026  Nikola Ruinski Research of processes of the technological
water processing
Separation of the two phase systems by

0195039  Branko Salopek application of attrition and flotation in
column

0068107  Zvonko Seletkovic Causes of the change of natural balance of
the forest ecosystems

0125017 Laszlo Sipos Development and rese'firch Qf the complex
processes of water purification

0125012 Ema o . New non-toxic inhibitors of metal corrosion

Stupnisek-Lisac

0058007 Branko Tripalo Mechanism of the control degradatlon of
carbon hydrates by the extrusion process

0125021 Purda Vasi¢-Racki Biocatalisysts and biotransformations

0178034  Zeliko Vidagek Protection of soil and waters in agricultural
€co systems

0195051 Mirko Zeli¢ Dlsposgl of the technological waste by
squeezing it into deep boreholes

0125001  Stanka Zrncevic¢ Catalysis in the environment protection




11.4.5. Contractual relationships between the students and the institution in charge for
the doctoral study

Teaching and the doctoral study takes place at the Faculty of Chemical Engineering and
Technology and at other faculties of the University in Zagreb which signed the Agreement of
performance the courses on the University interdisciplinary study Ecoengineering. Students
are contractually obliged to refund the financial means for teaching performance, research
work performance and doctoral thesis defence



4.6. Lecturers



Lecturer data

Name, Surname Ph.D. Mladen Kerovec, Full Professor
E-mail address mkerovec@biol.pmf.hr

Course (111) ECOLOGY

Institution Faculty of Science, Zagreb

Curriculum vitae

Born on November 26" 1950 in Ivanec. Graduated biology in 1974 in Zagreb, University of Zagreb. In
1979 received M.Sc. degree and in 1989 Sc.D. degree in biology at the same faculty. From 1975 till
present has been working in Department of Zoology, Faculty of Science, University of Zagreb, first as a
research assistant, then an associated professor and at present as a full professor of Ecology. From 1997
till present the head of Department of Zoology.

Till present he has published more than 60 scientific papers and numerous expert papers in eminent
national and international publications. He has taken part in more than 50 scientific expert studies on
biological and ecological features of freshwater ecosystems.

Besides lecturing at Faculty of Science and Faculty of Agriculture at the undergraduate level, lectures
also at the postgraduate study of Natural sciences in the biology field of the same faculty. Leads the
postgraduate study of Ecology.

He is a member of Croatian ecological society, Croatian biological society, International ecological
association etc. and an editor of numerous publication of Croatian ecological society (A Little Ecological
Library, Ecological monographs).

Date of last election 7.03.2002.
Referent publications of lecturer

1. Kerovec, M., Tavcar, V., Mestrov, M.: Macrozoobenthos as an indicator of the level of trophy
and saprobity of lake Jarun, Acta Hydrochim. Hydrobiol., 17(1), 37-45, 1989.

2. Bonacci, O., Kerovec, M., Roje-Bonacci, T., Mrakov¢i¢, M., Plenkovi¢-Moraj, A.: Ecologically
acceptable flows definition for the Zrnovnica river (Croatia), Regul. Rivers: Res. Mgmt, 14,
245-256, 1998.

3. Bukvi¢, 1., Kerovec, M., Plenkovi¢, A., Mrakov¢i¢, M.: Impact of silver and bighead carp
(Cyprinidae) on plankton and water quality in fish ponds, Biologia, Bratislava, 53/2, 145-157,
1998.

4. Mihaljevi¢, Z., Kerovec, M., Tavcar, V., Bukvi¢, I.. Macroinvertebrate community on an
artificial substrate in the Sava river: long-term changes in the community structure and
water quality, Biologia, Bratislava, 53/5, 611-620, 1998.

5. Bukvic-Ternjej, Kerovec, M., Mihaljevi¢, Z., Tavcar, V., Mrakov¢i¢, M., Mustafi¢, P.: Copepod
communities in karstic mediterranan lakes along the easteren Adriatic coast, Hydrobiologia
453/454, 325-333,2001.

6. Mihaljevi¢, Z., Kerovec, M., Ternjej, 1., Mrakov¢i¢, M.: Composition and depth distribution of
oligochaete fauna of Mediterranean karstic lake (Lake Visovac, Croatia), Biologia, 56/5, 461-
467,2001.

7. Sket, B., Dov¢, P., Jalzi¢, B., Kerovec, M., Kucini¢, M.,Trontelj, P.,: A cave leech (Hirudinea,
Erpobdellidae) from Croatia with unique morphological features, Zoologica Scripta, 30(3)
223-229,2001.

List of papers in last 5 years

1. D. Schneider, M. Mrakov¢i¢, P. Mustafi¢, M. Kerovec,Morphological Differences in Some
Cobitis Populations from Croatia, Folia Zoologica, 49 (1) (2000) 115-123.
2. M. Mrakov¢i¢, D. Schneider, P. Mustafi¢, M. Kerovec, Status of Genus Cobitis and Related



10.

Species in Croatia, Folia Zoologica. 49 (1) (2000) 183-187.

B. Sket, P. Dov¢, B. Jalsi¢, M. Kerovec, M. Kucini¢, P. Trontelj, A Cave Leech (Hirudinea,
Erpobdellidae) from Croatia with Unique Morphological Features, Zoologica Scripta., 30 (3)
(2001) 223-229.

Z.Mihaljevi¢, M. Kerovec, 1. Ternjej, M. Mrakov¢i¢, Composition and Depth Distribution of
Oligochaete Fauna of Mediterranean Karstic Lake (Lake Visovac, Croatia)., Biologia. 56 (5)
(2001) 461-467.

I. Bukvi¢-Ternjej, M. Kerovec, Z. Mihaljevi¢, V. Tavcar, M. Mrakov¢i¢, P. Mustafi¢, Copepod
Communities in Karstic Mediterranean Lakes Along the Easteren Adriatic Coast.,
Hydrobyologia. 453/454 (2001) , 453/454; 325-333.

Gottstein, S. (ed.), Bakran-Petricioli, T., Bedek, J., Bukovec, D., Buzjak, S., Franicevi¢, M., Jalzi¢,
J., Kerovec, M., Kletecki, E., Kovaci¢, M., Kralj, J., Kruzi¢, P., Kuéini¢, M., Kuhta, M., Matocec,
N., Ozimec, R., Rada, T., Stamol, V., Ternjej, I. & N. Tvrtkovi¢ 2001. Croatia, pp 2237-2287. In:
Juberthie, C. & V. Decu (eds.) Enciclopaedia Biospeologica. III. Société de Biospéologie,
Moulis.

Gottstein Matocec, S. (ed.), Bakran-Petricioli, T., Bedek, J., Bukovec, D., Buzjak, S., Franicevic,
M., Jalzi¢, B., Kerovec, M., Kletecki, E., Kralj, J., Kruzi¢, P., Ku¢ini¢, M., Kuhta, M., Matocec,
N., Ozimec, R., Rada, T., Stamol, V., Ternjej, I. & N. Tvrtkovi¢ 2002. An overview of the cave
and interstitial biota of Croatia. Natura Croatica 11 (Suppl. 1): 1-112.

Gottstein Matocec S., Kerovec, M.: Distribution patterns of two species Atyaephyra desmaresti
and Palaemonetes antennarius (Decapoda, Natantia) in the delta of the River Neretva,
Croatia. Biologia, 57/2: (2002) 461-467.

M. Tomec, 1. Ternjej, M. Kerovec, E. Teskeredsi¢, M. Mestrov, Plankton in the Oligotrophic
Lake Vrana (Croatia), Biologia, Bratislava, 57 (5) (2002) 579 — 588.

Z. Mihaljevi¢, M. Kerovec, 1. Ternjej, A. Popija¢, Long-term Changes in the Macroinvertebrate
Community Structure of a Shallow Mediterranean Lake, Ekologia (Bratislava), 23 (4) (2004)
421-429.



Lecturer data

Name, Surname Ph.D.Jasna Kniewald, Full Professor

E-mail address jkniewal@pbf.hr

Course (112) ECOTOXICOLOGY

Institution Faculty of Food Technology and Biotechnology, Zagreb

Curriculum vitae

Jasna Kniewald is born in Zagreb, Croatia. She earned BS in biotechnology in 1962 and PhD 1965 in chemical
sciences, both at the Faculty of Technology University of Zagreb, Croatia. In 1969 she spent a year as a postdoctoral
fellow at Institute for Pharmacological Investigations Mario Negri at Milan, Italy and earned a specialisation in
pharmacology and toxicology. From 1962 J. Kniewald was employed at University of Zagreb. Currently she has
tenure position of full professor and Head of Laboratory of Toxicology at Faculty of Food Technology and
Biotechnology, University of Zagreb. She is in charge of the subjects at the undergraduate and the postgraduate
studies, entitled: Food Toxicology, Toxicological Aspects in Food Preparation, Methodology of Scientific Work,
Toxicology Aspects in Food Industry, Safety in Biotechnology and Ecotoxicology At the postgraduate study in
Toxicology at the Faculty of Science University of Zagreb, she is lecturing and is in charge of the several subjects as
Mechanism of Biochemical Toxicity, Food Toxicology and Reproductive Toxicology. At the postgraduate study in
Ecoengineering at the Faculty of Chemical Engineering and Technology University of Zagreb, she is lecturing the
subject Ecotoxicology. She published more than 60 scientific papers, mostly indexed in CC cited more than 300
times in SCI; was an active participant at 99 scientific congresses (67 were international) and was invited lecturer on
14 scientific conferences. Beside this she presented 28 public lectures in the field of toxicology on the different
events. Dr. Kniewald had published two university textbooks in 1993 and 1999, entitled “Methodology of Scientific
Work” and “Practice Work in Toxicology”.

Since 1972 was the principal investigator of nine research projects in Croatia and two international projects
in the collaboration with USDA/USA from 1985-1994. Currently she is the principal investigator of the scientific
project Reproductive toxicology and effects of xenobiotics. For the international achievements with USDA, she got
two awards as Certificate of Appreciation for the scientific endeavours and accomplishments in 1989 and 1994. Prof.
Kniewald was several times invited scientist in USA (Chicago, Miami, San Francisco, Beltsville). The Wilson
Centre, European Institute for East European Programme from Washington 1990 invited her to deliver lecture at the
Conference Public Health and the Environmental Crisis in Central Europe. She got also the special
acknowledgement as invited lecturer with two lectures on conference held 1997 at Hilton Head organised by
Novartis Protection Co. for world experts dealing with the problems of environment pollution with atrazine and its
influence on people and environment.

Prof. Kniewald is the member of several international and national scientific societies: the member of the
Presidency of Croatian Society of Toxicology 1992-, since 1988 until 1994 a Croatian delegate at European Science
Foundation as the member of Advisory Committee for Environmental Toxicology; the member of Editorial Board of
scientific monograph Chemical Exposure Prediction published by ESF; since 1992 is the member of the
International Contributing Editors of the international scientific journal Central European Journal of Public Health
edited in Prague; since 2002 the member of EUROTOX Education Sub-Committee at European Societies of
Toxicology. In 1994 was elected for the Associate Member and in 1998 for the Full Member of the Croatian
Academy of Engineering, and in 2000 she became the Active Member of the New York Academy of Sciences. She
is also a member of Scientific Council for Agriculture and Forestry of Croatian Academy of Sciences and Arts.

Date of last election 26.10.1995.

Referent publications of lecturer

1. Simié,B., Kniewald,J., Kniewald,Z.: Effects of atrazine on reproductive performance in rat,
Journal of Applied Toxicology,14 , 401-404, 1994.

2. Kniewald,J., Osredecki,V., Gojmerac,T., Zechner,V., Kniewald,Z.: Effect of s-triazine compounds
on testosterone metabolism in the rat prostate, Journal of Applied Toxicology, 15, 215-218, 1995.

3. Kniewald,J., Kniewald,Z.: Environmental impact, healthful food and education in toxicology —
Trends in Croatia, Central European Journal of Public Health, 3, 163-168, 1995.

4. Kniewald,J., Kniewald,Z.: Modern biotechnology and public perceptions, Annual 2000 of the
Croatian Academy of Engineering, 1, 55-65, 2000.



S.

Kniewald,J.: Pesticide presence and risk in the environment - Benefiits of biotechnology, In:
Current Studies of Biotechnology, Vol.2 — Environment, (Z.Kniewald et al, eds.), Croatian Society of
Biotechnology, Zagreb, pp.35-53, 2001.

List of papers in last 5 years

L.

10.

11.

J Kniewald, M.Jakominié, A.Tomljenovié, B.Simi¢, P.Romac, D.Vranesi¢, Z.Kniewald: Disorders of
male reproductive tract under the influence of atrazine. Journal of Applied Toxicology 20 (2000) 61-
68.

M.Jakominié¢, A.Jeli¢i¢, B.Simi¢, J.Kniewald: Effects of atrazine on Sa-dihydrotestosterone regulated
meshanisms in rat prostate nuclei. In: Current Studies of Biotechnology, Vol.1. — Biomedicine,
(Z.Kniewald et al, eds.), Croatian Society of Biotechnology, Zagreb (2000) pp. 51-59.

J Kniewald, Z.Kniewald: Modern Biotechnology and Public Perceptions. In: Annual 2000 of the
Croatian Academy of Engineering, (D.Anici¢, ed.), Croatian Academy of Engineering, Zagreb (2000)
pp. 55-65.

J.Kniewald: Pesticidi i okoli§ — prisutnost i rizici. Kemija u industriji 50 (2001) 343-350.

J.Kniewald: Pesticide presence and risk in the environment — Benefits of Biotechnology. In: Current
Studies of Biotechnology, Vol.1l. — Environment, (Z.Kniewald et al, eds.), Croatian Society of
Biotechnology, Zagreb (2001) pp. 35-54.

B.Simi¢, M.Jakomini¢, P.Romac, J.Kniewald: Effect of atrazine on sperm parameters in rats. In:
Current Studies of Biotechnology, Vol.11. — Environment, (Z.Kniewald et al, eds.), Croatian Society
of Biotechnology, Zagreb (2001) pp. 195-202.

Z Kniewald, J.Kniewald: Possible impact of biotechnology on the future development of the
pharmaceutical industry. In: Annual 2002 of the Croatian Academy of Engineering, (D.AniCi¢, ed.),
Croatian Academy of Engineering, Zagreb (2002) pp. 45-49.

J.Kniewald: Risks evaluation from pesticide residues in food. In: Current Studies of Biotechnology,
Vol.1ll. — Food, (Z.Kniewald et al, eds.), Croatian Society of Biotechnology and Medicinska
Naklada, Zagreb (2003) pp. 149-159.

LKmeti¢, V.Gaurina-Sréek, B.Simi¢, Z.Kniewald, J.Kniewald: Cytotoxic effects of organochlorine
insecticides in Baby Hamster Kidney (BHK 21 C13) cell line. In: Current Studies of Biotechnology,
Vol.11l. — Food, (Z.Kniewald et al, eds.), Croatian Society of Biotechnology and Medicinska
Naklada, Zagreb (2003) pp. 177-184.

b.Vasi¢-Racki, J.Kniewald: Engineering education for environmental protection. Annual 2004 of the
Croatian Academy of Engineering (2004) 145-153.

J.Kniewald, I.Kmeti¢, Z.Kniewald: Alternative methods for toxicity testing of xenobiotics. Arkives of
Industrial Hygiene and Toxicology 56 (2005) 193-202.



Lecturer data

Name, Surname Ph.D. BoZena Cosovié, Senior Scientist
E-mail address cosovic@rudjer.irb.hr

Course (113) ENVIRONMENTAL CHEMISTRY
Institution Ruder Boskovi¢ Institute, Zagreb

Curriculum vitae

Graduated at the Faculty of Technology, University of Zagreb in 1963. MSc degree obtained in 1965
at the Faculty of Sciences, University of Zagreb , as well as the PhD degree in 1967. Employed at the
Ruder Boskovi¢ Institute since 1963. Senior scientist in the Center for Marine and Environmental
Research since 1989. Head of the Center 1991-2003. Director of the long-term research programme
«Environmental Risk Studies in the Adriatic and Continental Regions of Croatia». Published over 100
scientific papers in CC journals, many technical reports, professional publications and studies. Field of
research: aquatic chemistry, fundamental and applied electrochemistry, development of new methods
and techniques in marine and environmental research, characterization of organic matter in natural
waters and adsorption processes at model and natural phase boundaries.

Member of several Croatian and international professional societies. Since 1992 member of the
European Environmental Research Organization ( ESF-EERO); since 1996 member of the EERO
Council. Courses in the postgraduate studies in Chemistry and Oceanology , at the University of
Zagreb and in the interdisciplinary postgraduate study « Nature Conservation and Environment
Protection» at the University of Osijek, Croatia

Date of last election 1998.

Referent publications of lecturer

1. Cosovié¢, B., Hrsak, D., Vojvodi¢, V., Krznari¢, D., 1996: Transformation of organic matter
and bank filtration from a polluted stream. Water Research 30, 2921-2928.

2. Ahel, M., Mikac, N., Cosovié, B., Prohi¢, E., Soukup, V.,1998: The impact of contamination
from a municipal solid waste landfill (Zagreb, Croatia) on underlaying soil. Water Scince and
Technology 37, 203-210.

3. Plavsi¢, M., Cosovié, B., 1999: Voltammetric study of the role of organic acids on sorption of
Cd and Cu ions by alumina particles. Colloids and Surfaces 151, 189-200.

4. Cosovi¢, B., Vojvodi¢, V., 2000: Mucilage events in the Northern Adriatic: Search for tools
for early warning. Period. Biol., 102, Supplement 1, 255-259.

5. Gasparovi¢, B., Cosovi¢, B., 2003: Surface active properties of organic matter in the North
Adriatic Sea. Estuarine Coastal Shelf Science 58, 555-566.

List of papers in last 5 years

1. Gasparovi¢, Blazenka; Plavsi¢, Marta; Cosovi¢, BoZena; Reigstad, Marit. Organic matter
characterization and fate in the subarctic Norwegian fjords during late spring/summer period. //
Estuarine Coastal and Shelf Science. 62 (2005) ; 95-107.

2. Gasparovi¢, Blazenka; Risovi¢, Dubravko; Cosovi¢, Bozena. Complex voltammetric and fractal
study of adsorbed layer's structure of pure Triton-X-100 and in mixture with o- or p-
nitrophenol. // Electrochimica Acta. 49 (2004) , 20; 3383-3396.

3. Gasparovi¢, Blazenka; Risovi¢, Dubravko; Cosovié, Bozena. The simple electrochemical
method for detection of 3d molecular reorientation in adsorbed layer of organic substances.
/I Journal of Electroanalytical Chemistry. 573 (2004) , 2; 391-398.

4. Orlovi¢-Leko, Palma; Kozarac, Zlatica; Cosovi¢, Bozena. Surface active substances (SAS) and
dissolved organic matter (DOC) in atmospheric precipitation of urban area of Croatia
(ZAGREB). // Water, Air & Soil Pollution. 158 (2004) , 1; 295-310.
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18.

Ciglenecki, Irena; Plavsi¢, Marta; Vojvodi¢, Vjerocka; Cosovi¢, BoZena; Pepi, Milva; Baldi,
Franco. Mucopolysaccharide transformation by sulfide in diatom culture and natural
mucilage. // Marine Ecology Progress Series. 263 (2003) , 28; 17-27.

Gasparovié, Blazenka; Cosovi¢, Bozena. Surface-active properties of organic matter in the
North Adriatic Sea. // Estuarine, Coastal and Shelf Science. 58 (2003) ; 555-566.

Kozarac, Zlatica; Cosovié, Bozena; Frka, Sanja; Moebius, Dietmar; Hacke, Sussane.
Complex methodological approach to the studies of natural microlayers at the air/water
interface. // Colloids and Surfaces A: Physicochemical and engineering aspects. 219 (2003) ;
173-186.

Gasparovi¢, Blazenka; Cosovi¢, Bozena. Distribution of surface active substances in the
northern Adriatic Sea. // Marine Chemistry. 75 (2001) ; 301-313.

Krznari¢, Damir; Ciglenecki, Irena; Cosovié, Bozena. Voltammetric investigations of 2-
dimethylarsinyl-ethanol sulphide in NaCl and seawater. // Analytica Chimica Acta. 431 (2001)
269-278.

Risovié, Dubravko; Gagparovi¢, Blazenka; Cosovié, BoZena. Fractal and voltammetric study of
linoleic acid adsorption at the mercury/electrolyte solution interface. / Langmuir. 17 (2001) ,
4; 1088-1095.

Ciglenecki, Irena; Cosovié, Bozena; Vojvodi¢, Vjerocka; Plavs§i¢, Marta; Furi¢, KreSimir;
Minacci, Andrea; Baldi, Franco. The role of reduced sulfur species in the coalescence of
polysaccharides in the Adriatic Sea. // Marine Chemistry. 71 (2000) , 3-4; 233-249.

Cosovié, BoZena; Ciglenecki, Irena; Vili¢i¢, Damir; Ahel, Marijan. Distribution and seasonal
variability of organic matter in a small eutrophicated salt lake. // Estuarine, Coastal and Shelf
Science. 51 (2000) ; 705-715.

Furi¢, Kresimir; Ciglenecki, Irena; Cosovi¢, Bozena. Raman spectroscopic study of sodium
chloride water solutions. // Journal of molecular structure. 550-551 (2000) , SI; 225-234.
Kozarac, Zlatica; Cosovié, BoZena; Moebius, Dietmar; Dobrié, Mila. Interaction of
polysaccharides with lipid monolayers. // Journal of Colloid and Interfacial Science. 226 (2000)
210-217.

Krznari¢, Damir; Gori¢nik, Tihana; Cosovi¢, Bozena. Electrochemical determination of organic
surface active substances in model and natural sea water with Au(111) monocrystal
electrode. // Croatica chemica acta. 73 (2000) , 1; 247-261.

Plav§i¢, Marta; Cosovié, BoZena. Adsorption properties of different polysaccharides on
mercury in sodium chloride solutions solutions. // Electroanalysis. 12 (2000) , 12; 895-900.
Risovié, Dubravko, Gasparovi¢ Blazenka, Cosovi¢, BoZena.The impact of fractal geometry on
permittivity and related quantities.// Journal of Physical Chemistry B, 106 ( 2002); 9810-9814.
Risovi¢, Dubravko, Gasparovi¢, Blazenka, Cosovié, BoZena.Hydrodynamic influence on the
fractal morphology of the linoleic acid adsorbed at the mercury/electrolyte interface.//
Colloids and Surfaces A: Physicochemical and Engineering Aspects.223 (2003); 145-156.



Lecturer data

Name, Surname Ph.D. Felicita Briski, Associate Professor

E-mail address fbriski@pierre.fkit.hr

Course (114) ENVIRONMENTAL MICROBIOLOGY
Institution Faculty of Chemical Engineering and Technology, Zagreb

Curriculum vitae

Felicita Briski graduated at Faculty of Technology, Department of Biotechnology, University of
Zagreb in 1975, master degree got in 1984 and PhD got in 1991. From 1979 worked as microbiologist
and after it as head of Department of Development and Technical-Technological Control in mineral
water filling facility Badel-Jamnica. In 1987 started to work as research assistant at Faculty of
Chemical Engineering and Technology (FCET), Division of Industrial Ecology. She was assistant
professor from 1995 to 2005, and today is associate professor. As author and co-author has published
34 scientific works. In study programs at FCET introduced several new courses: Environment
protection, Microbiology and Industrial ecology. She was mentor of 16 bachelor thesis, 6 master thesis
and 2 PhD thesis. Fields of researches: biological removal of organic and inorganic pollutants by
immobilised microbial cells from waste water, quality of natural waters, removal of ammonia from
ground water, removal of humic substances, and protection of drinking water resources, biocorrosion
and protection of historical artefacts, agroindustrial solid waste management.

Date of last election 17.01.2005.

Referent publications of lecturer

1. 1. F. Briski, L. Sipos and M. Petrovi¢, Distribution of Faecal Indicator Bacteria and
Nutrients in Krka River in the Region of Krka National Park, Periodicum Biologorum, 102
(2000) 273-281.

2. F. Briski, N. Horgas, M. Vukovi¢, Z. Gomzi, Aerobic Composting of Tobacco Industry Solid
Waste- Simulation of The Process, Clean Technol Environ Policy, 5 (2003) 295-301.

3. F. Briski, Z. Gomzi, N. Horgas, M. Vukovi¢, Aerobic Composting of Tobacco Solid Waste, Acta
Chim. Slov., 50 (2003)715-729.

4. T. Stembal, M. Marki¢, N. Ribi¢i¢, F. Briski and L. Sipos, Biological Removal of Ammonia, Iron
and Manganese from Ground Waters of Northern Croatia Pilot-Plant Studies, Process
Biochemistry, 40 (2005) 327-335.

5. L. Foglar, F. Briski, L. Sipos and M. Vukovi¢, High Nitrate Removal from Synthetic
Wastewater with the Mixed Bacterial culture, Bioresource Technology, 96 (2005) 879-888.

List of papers in last 5 years

1. F. Briski, L. Sipos and M. Petrovi¢, Distribution of Faecal Indicator Bacteria and Nutrients
in Krka River in the Region of Krka National Park, Periodicum Biologorum, 102 (2000) 273-
281.

2. 7. Bajza, F. Briski, A. Hublin, Smanjenje $tetnih sastojaka u mulju otpadnih voda koZara,
Gospodarstvo i okolis, 46 (2000) 502-505.

3. F. Briski, R. Jagi¢, D. Krsti¢, Microbial Species on a Polychromed Sculpture from Ruined
Church, Studies in Conservation, 46 (2001)14-22.

4. L. Foglar, F. Briski, Wastewater Denitrification Process-the Influence of Methanol and
Kinetic Analysis, Process Biochem., 39 (2003) 95-103.

5. F. Briski, N. Horgas, M. Vukovi¢, Z. Gomzi, Aerobic Composting of Tobacco Industry Solid
Waste- Simulation of The Process, Clean Technol Environ Policy, 5 (2003) 295-301.

6. F. Briski, Z. Gomzi, N. Horgas, M. Vukovi¢, Aerobic Composting of Tobacco Solid Waste, Acta
Chim. Slov., 50 (2003)715-729.
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11.

F. Briski, Z. Gomzi, A. Hublin, M. Vukovi¢, Aerobno kompostiranje otpadaka voéa i povréa:
modeliranje procesa, Kem. Ind. 52 (2003) 95-102.

R. Budin, I. Sutlovi¢, A. Miheli¢-Bogdani¢, F. Briski, Smanjenje toplinskog i kemijskog
opterecenja okoliSa u procesu proizvodnje FDPE, Sigurnost 45 (2003)1-11.

T. Stembal, M. Marki¢, F. Briski, L. Sipos, Rapid Start-Up of Biofilters for Removal of
Ammonia, Iron and Manganese from Groundwater, ] Water Supply: Res. and Technol.—Res.
and Technol., Aqua, 53(2004)509-518.

T. Stembal, M. Marki¢, N. Ribi¢i¢, F. Briski and L. Sipos, Removal of Ammonia, Iron and
Manganese from Ground Waters of Northern Croatia Pilot-Plant Studies, Process
Biochemistry, 40 (2005) 327-335.

L. Foglar, F. Briski, L. Sipos and M. Vukovi¢, High Nitrate Removal from Synthetic
Wastewater with the Mixed Bacterial culture, Bioresource Technology, 96 (2005) 879-888.



Lecturer data

Name, Surname Ph.D. Ladislav Palinkas, Full Professor

E-mail address Ipalinka@public.srce.hr

Course (115) ENVIRONMENTAL GEOCHEMISTRY
Institution Faculty of Science, Zagreb

Curriculum vitae

Ladislav Palinkas, born 19.0ct.1944 in Zagreb.

Education: Chemical technical school, Zagreb. B.Sc. Chemistry, Faculty of Chemical Technology,
University of Zagreb,1971, B.Sc. Geology, Faculty of Mining-Geology-Petroleum Engineering,
University of Zagreb, 1973, M.Sc. Geochemistry, Pennsylvania State University-Zagreb University,
Ph.D. Geochemistry, University of Zagreb, 1988.

Present occupation: Ordinary professor of geochemistry and mineral deposits at the Faculty of
Natural Sciences and Mathematics, University of Zagreb.

Awards: Extraordinary member of Croatian Academy of Science and Art.

Duties: Ex-president of Croatian Geological Society.

Vice-president of the Geochemical Committee of Cro.Acad.Sci.Art

Date of last election 2004.

Referent publications of lecturer

L.

Palinkas, A.L., Sreboc¢an, E., Miko,F.S., Pompe-Gotal, 1., Namjesnik, K., Pirc.S.(1994): Regional
contamination of soil and biota with heavy metals following the explosion of an ammunition
stockpile near Ostarije, Croatia - In: Richardson (ed.): Chemical Safety, Chapter 21, pp 311-328,
VCH Publisher, Cambridge, Weinheim, New York, Basel, p. 613.

Miko, S., Palinkas, A. L., Biondi¢, B., Namjesnik, K., gtiglic’, S. (1995): Groundwater pollution
hazard by heavy metals following the explosion of an ammunition depot near Ostarije, Croatia.-
In: Richardson (ed.): The effects of war on the Environment: Croatia, Chapter 7, 175-193, E & FN
SPON, Chapmen & Hall publisher, London, Glasgow, New York, Tokyo, Melbourne, Madras, p.
2209.

Palinkas, A. L., Pirc, S., Miko, F. S., Durn, G., Namjesnik, K., Kapelj, S. (1995): The Idrija
mercury mine Slovenia, a semi-millenium of continous operation: an ecological impact. In:
Richardon M. (ed.): Environmental Toxicology Assessment, Chapter 23, 317-339, Taylor &
Francis, London, p. 438.

Palinkas, A.L., Namjesnik-Dejanovi¢, K., Miko, S.F., Pirc. S., Durn, G. (1996): Distribution of
Mercury, Lead and Cadmium in Zagreb City Soil.- In: Richardson, M. (Ed.): Environmental
Xenobiotics, Chapter 19, 355-372, Taylor & Francis, London, p. 492.

Miko, F. S., Palinka, A.L., Biondi¢, B., Namjesnik, K., Stiglié, S. (1996): Opasnost od
onecis¢enja podzemnih voda teskim metalima zbog eksplozije skladiSta streljiva u blizini
Ostarija.- U: Richardson, M. (Ed.): Ucinci rata na okolis: Hrvatska, Poglavlje 7, 163-181, Izvori,
Zagreb, str. 190, prijevod s engleskog.

Palinkas, A. L., Miko, S., Dragicevi¢, 1., Namjesnik, K., Papes, J. (1993): Geochemical
exploration for blind bauxite ore bodies, Jajce, Central Bosnia.- Acta Geol. Hungarica, 36/4, 459-
477, Budapest.

Palinkas, A. L., Namjesnik, K., Miko, S., Muvrin, B., Kavedija, B. (1995): Augmentation of
Mercury Concentration in Soil and Sediments of the Sava River Banks and Terraces in Zagreb
City, Croatia.- Land contamination & Reclamation, Vol. 3, No. 4, 145-147. London.

Durn, G., Miko, S., Covié, M., Barudzija, U., Tadej, N., Namjesnik-Dejanovi¢, K., Palinkag, L.
(1999): “Distribution and behavior of selected elements in soil developed over a historical Pb-Ag
mining site at Sv. Jakob, Croatia. Jour.Geochem.Exploration, 67, 361-376, Elsevier.



9.

Palinkas, A. L., Biondi¢, B., Osmond, K. J. (1994): Water Tracing in the Dinaride Karst Using
Uranium Series Disequilibria.- 13th Intr. Symposium "Chemistry of the Mediterranean” -
"Distribution of Microconstituents between Marine Compartments”, 11-18.5.1994., 57-59, Rovin,;.

List of papers in last 5 years

L.

10.

Bermanec, Vladimir; Wegner, Reinhard; Kniewald, Goran; Rakvin, Boris; Palinkas, Ladislav;
Raji¢, Masa; Tomasi¢, Nenad; Furi¢, KreSimir (2005): The role of uranium(V) ion in the chemical
composition of meta-autunite from pegmatites of Quintos de Baixo, Brazil. Neues Jahrbuch fiir
Mineralogie, Abhandlungen. 181, 1; 27-38.

Palinkas, Ladislav; Strmi¢, Sabina; Spangenberg, J.E.; Prochaska, W.; Herlec, U. (2004): Ore-
forming fluids in the Griibler orebody, Idrija mercury deposit, Slovenia. Swiss Bulletin of
Mineralogy and Petrology. 84, 1; 1-24.

Pami¢, Jakob; Balogh, Kadosa; Hrvatovi¢, Hazim; Balen, Drazen; Jurkovi¢, Ivan; Palinkas,
Ladislav (2004): K-Ar and Ar-Ar dating of the Palacozoic metamorphic complex from the Mid-
Bosnian Schist Mts., Central Dinarides, Bosnia and Herzegovina. Mineralogy and Petrology. 82;
65-79.

Palinkas, A.L.; Borojevi¢, S.; Strmi¢, S.; Prochaska, W.; Spangenberg, J. (2003):
Siderite-hematite-barite-polysulfide mineral deposits, related to the early intra-continental Tethyan
rifting, Inner Dinarides. In: Eliopoulos, D.G. et al. (ed.) Mineral Exploration and Sustainable
Development. Rotterdam : Millpress.

Palinkas, A.L.; Strmi¢, S.; Spangenberg, J.; Prochaska, W. (2003):
Vare§ and Veovaca, Triassic, Fe-Pb-Zn-Ba SEDEX deposits, related to the advanced Tethyan
rifting, Central Bosnia. In: Eliopoulos, D.G. et al. (ed.) Mineral Exploration and Sustainable
Development. Rotterdam : Millpress.

Bermanec, Vladimir; Palinkas, Ladislav; Strmi¢, Sabina (2001): Mineralogy of pegmatite with
giant epidote crystals, near Caniste, Macedonia. In Piestrzynski et al. (ed.) Mineral Deposits at the
Beginning of the 21st Century. Lisse : Balkema

Palinkas, Ladislav; Strmi¢, Sabina; Herlec, Uro$ (2001): The ore-forming fluids in the Idria
mercury mine, Slovenia. In Piestrzynski et al. (ed.) Mineral Deposits at the Beginning of the 21st
Century. Lisse : Balkema

Palinkas, Ladislav; Borojevi¢, Sibila; Prochaska, Walter; Sinkovec, Boris; Siftar, Dubravko
(2001): Rude, Samobor deposit as a prototype of the siderite -barite -polysulfide -hematite
mineralization in the Inner Dinarides, Croatia. In Piestrzynski et al. (ed.) Mineral Deposits at the
Beginning of the 21st Century. Lisse : Balkema

Pamié¢, Jakob; Palinkas, Ladislav (2000): Petrology and geochemistry of Paleogene tonalites from
the easternmost parts of the Periadriatic Zone. Mineralogy and Petrology.. 70; 121-141

Durn, Goran; Miko, Slobodan; Covi¢, Marta; Barudzija, Uros; Tadej, Neven; Namjesnik-
Dejanovi¢, Ksenija; Palinkas, Ladislav (1999): Distribution and behavior of selected elements in
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exploration. 67; 361-376.



Lecturer data

Name, Surname Ph.D. Slavka Pfaff, Assistant Professor

E-mail address pfaffs@rgn.hr

Course (121) STATISTICS

Institution Faculty of Mining, Geology and Petroleum Engineering, Zagreb

Curriculum vitae

Date and place of birth: October 13, 1947, Zagreb.

Educational qualifications: 1972 B.Sc. in Mathematics, Mathematical Department of the Faculty of
Natural Sciences and Mathematics University of Zagreb (study group of practical mathematics),1982
M.Sc. in Mathematics, University of Zagreb (study group of applied mathematics),1992 Ph.D. in
Mathematics, Mathematical Department of the Faculty of Natural Sciences and Mathematics
University of Zagreb.

Study visits: 1989, Mathematical Institute University of Heidelberg, two and a half month as DAAD
(Deutscher Akademischer Austauschdienst) scholarship holder, 1994, June, Mathematical Institute
University of Heidelberg

Employment: 1973-1983, Teaching Assistant, 1983 —1997, Senior Assistant,1997-, Assistant
Professor (re-elected in 2003), Faculty of Mining, Geology and Petroleum Engineering (MPG)
University of Zagreb, 1997-2001, the Head of Division for Mathematics, Informatics and Descriptive
Geometry at the MGP Faculty.

Research interests: Symmetric designs and finite groups, Applications of mathematical and statistical
methods in the field of mining and geology

Memberships: Croatian Mathematical Society

Date of last election 9.05.2003.

Referent publications of lecturer

1. S.Pfaff, Nemarkovski modeli u teoriji repova, magistarski rad, Zagreb (1982).
B.Salopek,S.Pfaft, Simulacijski model celjusne drobilice, Zbornik radova 10.jug.simpozija o
oplemenjivanju mineralnih sirovina,Struga(1985),507-619.

3. B.Salopek,S.Pfaff, M.Garapi¢,S.Jeli¢, Computer wuse in Mineral processing education,
Computerized information system in University education symposium, Zagreb(1987), 263-268.

4. B.Salopek,M.Garapi¢,S.Pfaff, Matematicki model vibracijskog sita, Zbornik radova 11. jug.
simpozija o oplemenjivanju mineralnih sirovina, Zagreb(1987),95-101.

5. B.Salopek,S.Pfaff,S.Jeli¢, Matematicki model mlina s kuglama, Zbornik radova 1.jug. simpozija o
primjeni matematickih modela i ra¢unala u rudarstvu i geologiji, Beograd(1988), 288-295.

6. B.Salopek,S.Pfaff, M.Garapi¢,S.Filipovi¢, Simulacija procesa oplemenjivanja mineralnih
sirovina, RGN-zbornik,Zagreb,2, (1990),121-128.

7. S.Pfaff, Ispitivanje egzistencije dizajna (121,16,2) i (78,22,6), doktorska disertacija, Zagreb
(1992).

8. S.Pfaff, Classification of (78,22,6) designs having the full automorphism group Es- F,,, Glasnik
matematicki , Vol. 28(48) (1993),3-9.

9. S. Pfaff, Non-existence of a biplane (121,16,2) with automorphism group As,Glasnik
Matematicki, Vol.29(49) (1994),9-15.

10. S.Pfaff, New symmetric designs for (79,27,9), Glasnik matematicki, Vol.31(51) (1996),226-228

List of papers in last 5 years

1. B.Salopek,S.Pfaff,R.Raji¢, 4 statistical experimantal design approach in coal brigquetting, 12"
International Symposium on Mine Planning & Equipment Selection, Kalgoorlie, Western
Australia (2003),349-352.



2. S.Pfaff,B.Salopek, Primjena planiranja eksperimenata u oplemenjivanju mineralnih sirovina,
Rudarsko-geolosko-naftni zbornik,Vol.16 (2004),99-108.
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Name, Surname Ph.D. Zelimir Kurtanjek, Full Professor

E-mail address zkurt@pbf.hr

Course (122) MATHEMATICAL AND COMPUTER MODELING OF
ECOLOGICAL SYSTEMS

Institution Faculty of Food Technology and Biotechnology, Zagreb

Curriculum vitae

Zelimir Kurtanjek was born in 1946 in Zagreb, Croatia. He received degree in physics from the
University of Zagreb, Department of Natural Sciences. In 1979 he received PhD degree in chemical
engineering from the University of Houston Chemical Engineering Department, Houston, TX, USA.
Currently is employed as a professor of chemical engineering at the University of Zagreb, Faculty of
Food Technology and Biotechnology. He is a delegate from Croatia in working groups on process
modeling and control of European Federation of Biotechnology (EFB) and International Federation of
Automatic Control (IFAC). His scientific interest in the field of mathematical modeling and control of
chemical and biotechnological processes.

Date of last election 1.12.2004.
Referent publications of lecturer

1. Kurtanjek, Z.:Optimal nonsingular control of fed-batch fermentation, Biotechnol. Bioeng., 37,
814-823, 1991.

2. Kurtanjek Z.: Modeling and control by artificial neural networks in biotechnology, Computers
Chem. Eng., 18, S627, 1994,

3. Kurtanjek Z.: Singular value decomposition and principal component decomposition for
process data modeling, Automatika, 36, (3-4), 109-112, 1995.

4. Kurtanjek, Z.: Principal Component ANN for Modelling and Control of Baker’s Yeast
Production, Journal of Biotechnology, 65, 25-35, 1998.

5. Kurtanjek Z.: Modeling of chemical reactor dynamics by nonlinear principal components,
Chemometrics and Intel. Laboratory Systems, 46, 149-159, 1999.

List of papers in last 5 years

1. J. Gajdog, K. Gali¢, Z. Kurtanjek, Nada Cikovié, Gas permeability and DSC characteristics of
polymers used in food packaging", Polymer Testing, 20 (2001) 49-57.

2. Z. Kurtanjek, Matemati¢ko modeliranje i vodenje industrijskih procesa u prehrambenoj
industriji, Bilten HAZU, 3 (1), (2000) 25-29.

3. D. Sin¢i¢, Z. Kurtanjek, Demulsification analysis by neural networks, Nafta, 51(9) 303-308
(2000).

4. D.Kovadevi¢, Z. Kurtanjek, Effect Of k-Carrageenan And NaCl On Initial Freezing Point Of
Egg And Surimi, Acta Alimentaria 29(4) 335-3444 (2000).

5. Z. Kurtanjek, (2001), Interaction of Hydrodynamic Environment On Performance of
Homogeneous Bioreactors With Enzyme Kinetic Models, Book of Abstracts, Biotechnology
and Environment, p. 10, Feb. 19-22, Zagreb (ISBN 953-98094-2-8).

6. Z.Kurtanjek, Modelling Effects of Micromixing on Performance of Continuous Bioreactors,
Proceedings of the 23™ International Conference on Information Technology Interfaces", Ed. (D.
Kalpi¢, V. Hljuz Dobri¢), Pula, Croatia, June 19-22 (2001), p. 339-344., ISBN 953-96769-3-2;
ISSN 1330-1012, Published by SRCE.

7. Gajdos J. Vidadek S. i Kurtanjek Z.: “Meal Planning in Boarding Schools in Croatia using
Optimisation of food Components”, Biotehnology and Environment 2001, 19-22. veljace 2001.,
Zagreb.
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24.

25.

26.

27.
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J. Gajdos i Z. Kurtanjek: Modeliranje i optimiranje u planiranju prehrane, XVII Hrvatski
Skup kemicara i kemijskih inzenjera, 10-13. lipnja 2001., Osijek.

J. Gajdos i Z. Kurtanjek: Optimiranje prehrane, PrimMath[2001], 27-28. rujan 2001., Zagreb.

J. Gajdo$, Z. Kurtanjek: Optimisation of diet and modelling of nutritional assessment in
Croatian boarding schools, 4. Hrvatski kongres prehrambenih tehnologa, biotehnologa i
nutricionista, 03-05. listopad 2001., Opatija.

J. Gajdog, Z. Kurtanjek: Differences and comparison of anthropometry characteristics and
alimentary habits of young people in Republic of Croatia, 4. Hrvatski kongres prehrambenih
tehnologa, biotehnologa i nutricionista, 03-05. listopad 2001., Opatija.

S. Matogi¢, Z. Kurtanjek, M. Bosnjak, B. Slaus, Applicability of the three dimensional growth
model in description of Mucor miehei NCAIM 5238 cultivation and renin biosynthesis, Chem.
Bioche. Eng. Quart., 15 (3), 98-101, 2001.

D. Kovadevi¢, Z. Kurtanjek, Effect of k-carrageenan and NaCl on thermal properties of
frozen surimi prepeared from Adriatic pilchard, Acta Alimentaria, 30 (4) 381-393, (2001).

J. Gajdog, S. Vidagek, Z. Kurtanjek, Meal planning in boarding schools in Croatia using
optimisation of food components, Current Studies of Biotechnology, 2 217-222 (2001).

7. Kurtanjek, Interaction of hydrodynamic environment on performance of homogeneous
bioreactors with enzyme kinetic models, Current Studies of Biotechnology, 2 89-95 (2001).

D. Vranes$i¢, Z. Kurtanjek, A.M. P. Santos, F. Maugeri, Optimisation of Inulinase Production by
Kluyveromyces bulgaricus, Food Technology and Biotechnology, 40 (1) 67-73 (2002).

E. Bauman, Z. Kurtanjek, 15 Years of Chemical and Biochemical Engineering Quarterly:
Initative, Present and Future, Kem. ind. 51 (3) 127-130 (2002).

J. Gajdo$ Kljusuri¢, Z. Kurtanjek, Statistical Modelling of Anthropometric Characteristics
Evaluated on Nutritional Status, Poster Abstracts, ITI 2002, Dubrovnik, June, 24-27, 2002, p.
168-169 (ISBN 953-96769-5-9, ISSN 1330-1012, Edit. V. Glavini¢, V. Hljuz-Dobri¢, D. Simic).
D. Horvat , D. Magdi¢, Z. Jurkovi¢, G. Simi¢, G. Drezner, Z. Kurtanjek, Chemometric And
Image Analysis Of Croatian Wheat Cultivars And Their Bread Making Quality, Proceedings
of ITI 2002, Dubrovnik, June, 24-27, 2002, p. 91-95 (ISBN 953-96769-5-9, ISSN 1330-1012,
Edit. V. Glavini¢, V. Hljuz-Dobri¢, D. Simi¢).

Magdi¢ D., Horvat D., Jurkovi¢ Z., Sudar R., Kurtanjek 7., Chemometric Analysis of High
Molecular Weight Glutenin Proportions and Image Data of Bread Crumb Structure from
Croatian Wheat Cultivars, Food Technol.Biotechnol., 40 (4) 331-341 (2002).

D. Kovadevi¢, D. Subasi¢, Z. Kurtanjek, Effect of polydextrose and NaCl on initial freezing
point of chicken, egg and surimi, Italian Food Science, 15 (1) 105-113, 2003.

J. Gajdos, Z. Kurtanjek, Neizrazito modeliranje i optimiranje u planiranju prehrane, Kem.
Ind., 52 (5) 195-200 (2003).

7. Kurtanjek, Stochastic simulation of a single gene cell model, Proceedings of 25-th ITI 2003,
p. 489-493_Editors: Leo Budin, Vesna Luzar-Stiffler, Zoran Beki¢, Vesna Hljuz Dobri¢, Publisher
SRCE U. of Zagreb, ISBN 953-96769-6-7, ISSN 1330-1012, June 16-19, 2003, Cavtat, Croatia.

J. Gajdo§ Kljusuri¢, Z. Kurtanjek, Fuzzy logic modelling in nutrition planning, Conference
Proceedings "Current Studies on Biotechnology, Vol. III - Food", p. 347-354, Zagreb, 2003., Ed.
Z. Kniewald, ISBN 953-176-209-0, Medicinska naklada.

Z. Kurtanjek, D. Horvat, Z. Jurkovi¢, G. Dresner, R. Sudar, D. Magdi¢, Validation of
chemometric analysis of Osijek wheat cultivars, Conference Proceedings "Current Studies on
Biotechnology, Vol. III - Food", p. 185-193, Zagreb, 2003, Ed. Z. Kniewald, ISBN 953-176-209-
0, Medicinska naklada.

J. Gajdos, S. bakovi¢, 1. Kruhak, 7. Kurtanjek, Determination of inhibition time as index of
antioxidant activity, PrimMath[2003], Zbornik sazetaka, str.21, Zagreb, 25-26 November, 2003,
Ed. Sime Ungar, ISBN 953-6076-74-8.

7. Kurtanjek, Stochastic simulation of cellular reactions, PrimMath[2003], Zbornik saZetaka,
str.35, Zagreb, 25-26 November, 2003, Ed. Sime Ungar, ISBN 953-6076-74-8.

M. Mati¢, M. Curlin, M. Matogi¢, Z. Kurtanjek, I. Mijatovi¢, Modelling of mixing and residence
time distribution in a membrane, PrimMath[2003], Zbornik sazetaka, str.43, Zagreb, 25-26
November, 2003, Ed. Sime Ungar, [ISBN 953-6076-74-8.
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7. Kurtanjek, Stochastic simulation of cellular reactions, Proceedings of 8-th Croatian
Biological Congress”, Ed. V. Besendorfer, N. Kopjar, ISBN 953-6241-05-6, UDK 57(063), str.
101-102, Zagreb,27 sept.-2 October, 2003.

D. Bic¢ani¢, C. Neamtu, M. Manojlovi¢, D. Linden, D. Dadarlat, K. Posavec, A. Gijsbersten, 7.
Kurtanjek, Tomato pastes and their moisture content as determined via the measurements of
thermal effusivity by means of infrar