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ABSTRACT

The demand for polymer products is constantly rising. Polymer production is predicted to
increase to 1200 million tons by 2050. Without efficiently recycling these polymers, this will result in
economic losses and pose a significant thread to the environment [1]. Most recycling processes require
pure polymers, which makes it necessary to develop a fast and efficient sorting system [2].

Different methods are used for the sorting of polymer waste. Many of them, such as manual sorting, are
very time consuming. Others, such as atomic absorption spectroscopy, require complicated sample
preparation. Laser induced breakdown spectroscopy (LIBS) solves both of these problems. It presents a
reliable, fast, and compact alternative to commonly used waste sorting strategies [3].

The aim of this projectis to design a system which utilizes LIBS to identify and sort several different
types of polymers, and that is applicable from tabletop to large industrial systems. The system will be
optimized to make it as cheap and fast as possible while obtaining the most reliable results.

LIBS uses a laser pulse, which is sent to a sample, where it breaks down the atomic structure
and vaporizes part of it. The vapor absorbs more energy, and its components are ionized, creating a
plasma. After the pulse ends, the plasma starts to cool down and the electrons return to their natural
ground states emitting light with discrete spectral peaks. This light will then be collected by a
spectrometer to be analysed and information about the composition of the sample can be obtained from
said peaks [4,5].

The laser used for this project is a pulsed nanosecond Nd:YAG laser generating light at 1064nm.
Protocols for automatic fast identification of polymers from LIBS spectra will be developed.
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