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5.1.General methodological presentation

The learning process is going to be developed in several levels: lessons, problems resolution (case studies), laboratory
practice, special practice and tutorial works, with an increase level of student's participation. In the lessons of theory there
is going to be explained the theoretical principles of the subject and there is going to be resolved some model problems.
The lessons of problems and case studies, laboratory practice and special practice are the useful support to lessons of
theory, because these enable the learning of the subject and also help to develop a more apply knowledge in the student.
Finally, the tutorial works are going to complement all these activities and will be key to succeed in this subject
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5.2.Learning activities

The learning process used during the lectures will be based on:

-Classroom lectures (15 h). These lectures cover the basics of nanotechnology and provides a solid understanding of the
subject.

- Problems and cases discussion (10h). A variety of cases will be solved in base of the previous knowledge acquired in
the classroom lectures

- Practical session: Laboratory (3h). The student will produce a nanomaterial in the laboratory. A variety of
characterization techniques will enable to study the unique properties of the nanomaterial. A practical summary will be
required.

- Special Practical session: Visit to a nanomaterial production laboratory and electron microscopy facilities (2h).

- Guided Activities (7h). The student will give a talk summarizing the main aspects of his/her work in a public defense

-Self-study (24h)

-Ongoing assessment (3h).

5.3.Program

Section 1- Introduction to Nanomaterials

1- Nanomaterials

Section 2- Porous nanomaterials

2- Amorphous nanomaterials: Silica based

3- Crytalline nanomaterials: Zeolites, ALPOs, MOFs

Section 3- Carbon based nanomaterials

4- Active carbon and graphite based nanomaterials

5- Carbon nanotubes, graphene and fullerenes

Section 4- Nanoparticles and composites

6- Nanoparticles: Production techniques
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7-Nanocomposites

8- Toxicity

5.4.Planning and scheduling

The course calendar is defined by the EINA (Engineering School calendar) and they will be posted in the EINA website as
well as in the Master website (http://titulaciones.unizar.es/mas_inge_quim/). Deadlines for tasks and further supporting
information will be posted in the learning platform moodle (https://moodle.unizar.es/).
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