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5.1.General methodological presentation

Being a subject taught in Grade 4th year, it is part of the basis that the student has already received some general basic
knowledge of chemical analysis. It is intended that the student take hold such knowledge, expand and put them into
practice. Therefore, this subject is scheduled to be eminently practical.

This course is designed to be developed in 4 hours straight sessions a week. Depending on how advanced or not the
matter, 2 sessions of theoretical class and then 2 sessions of classes applied (computer room, laboratory, case studies,
problems) or sessions laboratory practice 4 hours will be given, in addition to the outputs field sampling.
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On the other hand, practices or applied sessions are open and modifications can be made having regard to possible
demands of students enrolled, as well as joint participation with other subjects of the same course.

This course is very practical and it is intended that students are able to apply the knowledge and skills they have
acquired. Therefore, teaching is scheduled giving great weight to the practical and applied part, but from an intensification
of theoretical knowledge, on which laboratory work will be developed. In order to optimize the learning process, the
theoretical and practical classes are interspersed, reducing the time from students acquire the necessary knowledge or
receive the corresponding instructions until applied in the laboratory.

5.2.Learning activities

1. Theoretical sessions. They consist of lectures and participatory sessions in the classroom.

2. Sessions cabinet. various activities will be held including: planning work to develop in the laboratory sessions,
exhibition of actual cases, study of research papers, computer room classes concerning literature searches, databases,
etc.

3. Laboratory sessions. the theoretical knowledge acquired to apply to the analysis of real samples (sampling and
analysis) will be implemented. The student must follow specific protocols for the management of the different instrumental
techniques of analysis included in the course, including sampling, preparation and chemical treatment of the samples,
handling equipment and collection and processing of data and interpretation of Results.

4. Tutorials. Sessions, student demand, to resolve any doubts both theoretical sessions and practices.

5.3.Program

THEORY

Unit 1. Bibliographic search related to analytical methods for the detection of contaminants. Legislation, scientific
magazines, official methods and standardized methods.

Unit 2. Planning an analysis of contaminants in environmental simple. Sample protocol. Real case studies (practical) of
environmental analysis.

Unit 3. Calibration Methods. External calibration. Standard addition and the use of an internal pattern. A study of the
quality parameters in Chemical Analysis. Basic Chemometrics.

Unit 4. Determining the metals present in environmental samples. Methods of digestion/decomposition. Atomic Emissions
Spectroscopy-ICP. Emission Spectroscopy - Mass Spectroscopy. Introduction to simple solids for determining metal. Real
case studies.

Unit 5. Determination of organic contaminants in environmental settings.
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5.1- Separation methods, conventional methods of extraction and more specific methods for the analysis of organic
contaminants (solid-phase extraction, solid-phase microextraction, supercritical fluid extraction). Extract cleaning
methods. Practical case studies (articles of investigation).

5.2- Chromatographic Analysis Techniques. Optimization of chromatographic separation. Selection of chromatographic
columns. Introduction to using sample for the analysis of volatile organic compounds (techniques of the purge and trap
system, technique of headspace analysis). Selective detection systems (ECD, nitrogen-phosphorous detector) and
universal detection systems (UV spectrometry, mass Spectrometry, FID). Practical case studies.

PROGRAM OF LABORTORY PRACTICALS

Section I- Sampling and characterization of drinking water taken from different areas. Determining various parameters of
water quality (pH, conductivity, chloride, residual chloride, hardness, nitrates, sulphates, phosphates, oxidability)

Section II- Sampling and characterization of urban sewage (before and after purification). Determination of different
contaminant parameters (Solids in Suspension, organic nitrogen, ammoniac, phosphates, DQO, DBO).

Section III- Determination of heavy metals in solid waste (sewer sludge, industrial or agricultural waste). Study of
bioavailability.

Section IV- Determination of organic compounds (poly-aromatic hydrocarbons) in water and soil. Optimization of:
extraction methods, Chromatographic separation (High Performance Liquid Chromatography, and Gas Chromatography),
detection system for Mass Spectrometry.

Section V- Selection of a method for the determination of a contaminant in an environmental simple putting in practice the
different techniques of measuring, calibration method and quality control. Utilization of the Standard Material Certification.

5.4.Planning and scheduling

The course consists of 30 contact hours of lectures and 30 contact hours dedicated to practical work in the laboratory that
will be held regularly during the 15-week semester.
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