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3.1 LEARNING OUTCOMES

- The student must acquire the ability to select the equipment and analytical method for applications in chemical engineering.

- Ability to design an instrumental analytical technique.

4. OBJECTIVES

The student must acquire knowledge of the foundation and management of the main instrumental techniques used in the
chemical industry.
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CONTENTS

6. COURSE ORGANIZATION

SPECTROSCOPIC METHODS. Electromagnetic radiation.
Molecular Absorption Spectroscopy: Nuclear Magnetic Resonance Spectroscopy (NMR) 1H and 13C. Infrared
Absorption Spectroscopy (IR) and Raman Spectroscopy. Ultraviolet- Visible Absorption Spectroscopy (UV) .

Mass spectrometry (MS).

X-RAY DIFFRACTION (XRD): Rationale and applications.

Atomic spectroscopy: Atomic Absorption Spectroscopy (AA) Atomic Emission Spectroscopy (EA): Flame
photometry, Plasma Spectrometry (ICP, MP-AES), X-Ray Fluorescence (XRF).

PRACTICES: FTIR, UV-visible, XRF, knowledge in situ of XRD / Raman equipments,

fluid extraction.

Microscopy (AFM).

PRACTICES: DSC, TG-MS, GC-MS, knowledge in situ of TEM / SEM / AFM equipments.

2 CHROMATOGRAPHIC METHODS. Description. Classification. Columns. Retention time, selectivity. Detectors.
Qualitative and quantitative analysis. Gas chromatography. Liquid chromatography. Chromatography and supercritical

THERMAL METHODS. Thermogravimetric methods. TG applications. Differential Thermal Analysis (DTA) and
Differential Scanning Calorimetry (DSC) applications. Thermal methods with Evolved Gas Analysis (EGA). TG-GC-MS.
Other methods of thermal analysis.

MICROSCOPY. Transmission Electron Microscopy (TEM). Scanning Electron Microscopy (SEM). Atomic Force

7. ASSESSMENT METHODS AND CRITERIA

TOTAL

Description Type Final Eval. Reassessn %

Continuous assessment blocks 1 and 2 Written exam No Yes 60,00

Laboratory practices in blocks 1 and 2 Work No Yes 40,00
100,00

Observations

There will be written exams that will include theory and practices and that will account for 60% of the final grade. Work related
to laboratory practices will be evaluated throughout the course and will account for 40% of the final grade.

Observations for part-time students

The final exam for part-time students will be 60% in the final assessment of the subject, the remaining 40% being the result of
the assessment of an individual work assigned during the course and an exam or report of laboratory practices.
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