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4.1. Methodological overview

The methodology followed in this course is oriented towards achievement of the learning objectives. A wide range of
teaching and learning tasks are implemented, such as:

® Theory sessions with practical cases (7 ECTS)
® Seminars (1 ECTS)
® Tutorials to solve doubts and individual assignments follow-up.

4.2. Learning tasks

The course includes the following learning tasks:

® Activities related to the acquisition of advanced knowledge in environmental chemistry that includes theoretical
aspects, problem-solving and case studies derived from the theoretical part. This type of activity is carried out in a
single group classroom.

® Seminars that include the presentation of real cases related to environmental chemistry, and the oral presentation
and critical discussion with professionals in the sector.

4.3. Syllabus

The course will address the following topics:
Topic 1. Introduction to the environment and its legal framework.

1. The environment: general concepts.
2. The environment in the international context. Global environmental problems.
3. Environmental legislation in the European context



4. Environmental legislation in the Spanish context.

Topic 2. Chemistry of the atmosphere and air pollution.

1. The atmosphere: general concepts, energy balance.

2. Air pollutants, power generation and associated effects.
3. Control, reduction and elimination of emissions.

4. Applicable regulations.

Topic 3. Chemistry of the hydrosphere and water pollution.

Water chemistry. Water cycle. Chemical processes in the aquatic environment.
Sources of water pollution.

Treatment and water purification, according to the origin of the pollutants.
Applicable regulations.
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Topic 4. Geochemistry and soil contamination.

1. Soil. Components and properties. Weathering and leaching.
2. Main soil contaminants and their origin.

3. Treatment and recovery of contaminated soils.

4. Applicable regulations.

Topic 5. Waste.

Characterization and type of waste.

Waste management according to their type.
Waste treatment technologies.

Applicable regulations.
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Topic 6. Polluting industrial products. Chemical Risk Analysis.

Main families of polluting industrial products: origin and characteristics.
Transport and accumulation of anthropogenic substances in the environment.
Reactions of anthropogenic substances in the environment.

Effects of xenobiotics and analysis of chemical risks.
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Topic 7. Environmental Analysis.

1. Basic concepts in environmental analysis.
1.1. Organic and inorganic contaminants.
1.2. Analysis in the laboratory and in situ analysis.
1.3. The general problem of sampling.
3. Analysis of water.
2.1. Sampling and water conservation.
2.2. Measurement of water quality: Determination of major components.
2.3. Determination of trace contaminants.
5. Analysis of solid environmental samples: soil, sediment and debris.
3.1. Sampling and storage of solids.
3.2. Previous treatments: extraction, dissolution and cleaning.
3.3. Determination of organic and inorganic analytes.
7. Atmospheric analysis.
4.1. Gases. Sampling, direct analysis and remote analysis.
4.2. Particulate matter. Sampling, extraction / dissolution of samples, direct analysis of solids.

Topic 8. Environmental impact assessment.

Introduction and concepts of environmental impact.

Methodology and characteristics of the environmental impact study.
Identification and assessment of impacts.

Protective and corrective of an environmental impact measures.
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4.4. Course planning and calendar

Further information concerning the timetable, classroom, assessment dates and other details regarding this course, will be
provided on the first day of class or please refer to the Faculty of Science
http://ciencias.unizar.es/, http://ciencias.unizar.es/web/horarios.do
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