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Aims

The course aims to provide a basic preparation on polyme science for the Bachelor's Degree Course in Chemical
Sciences and Technologies that allows the student to orient himself in relation to other disciplines and prepare to
approach the world of work, in which polymers play a important role. Many internships, both industrial and internal
to the Departments, are carried out in strong connection with this field, and can benefit from more systematic
knowledge on polymers.

Knowledge and understanding
At the end of the course the student will have acquired knowledge on:

stereochemistry and chemical structure of polymers
main methods of synthesis
property-structure relationships in amorphous and semicrystalline polymers.

*Applying knowledge and understanding
At the end of the course the student will be able to describe the main properties of polymers for scientific and
application uses in various industrial sectors.

Making judgments
The student will be able to orient himself in the field of polymeric materials both in terms of chemical structure and
properties.

Communication skills
The student will be able to express the topics explored during the course with language properties suitable for
polymer science.

Learning skills
The student will be able to apply the knowledge acquired during the course to the contexts of the productive
industrial world and will be able to understand the topics dealt with in the scientific and patent literature in the field



of polymers.

Contents

The course focuses on the basic aspects of polymer science in terms of macromolecule architecture, main
synthesis methods and property-structure relationships. The various classes of polymers will be described,
providing a large number of examples and highlighting the specific applications in the industrial field.

Detailed program

Properties of macromolecules in solution and in bulk, compared with the properties of analogous molecules
of low molecular mass.
How polymer chains are synthesized: general principles.
Various classes of polymers and their chemical structure, including cross-linked polymers, copolymers,
blends and polymeric composites.
Main properties and transitions of amorphous and semicrystalline polymers. Polymers treatment methods:
solubility, hygroscopicity, heat treatments.
Basic property-structure relationships of polymers for scientific and applicative uses in the pharmaceutical,
cosmetic, biomedical, adhesives, surfactants, resins, fibers, transport fields.
Polymers for advanced applications.
Degradability and recycling, including polymers from renewable sources, biodegradable and biocompatible.

Prerequisites

Fundamental knowledge of chemistry, in particular organic chemistry.

Teaching form

Lectures in Italian

Textbook and teaching resource

Slides shown during the course.
Fondamenti di Scienza dei Polimeri, AIM, Pacini Editore, Pisa.
Polymer Chemistry Koltzenburg, S.; Maskos, M.; Nuyken, O. ; Hughes, K., Translator; Springer: Berlin,
Germany, 2017.

Semester



Third year, second semester.

Assessment method

The oral exam consists of the evaluation of the knowledge acquired by the student in the field of plymer science,
with particular attention to the the structure and properties of polymers. The autonomy of analysis and judgment,
and the ability of exposure will be evaluated.

Office hours

By appointment.

Sustainable Development Goals
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