
Plastic tube shelters were recovered from different reforestation processes in central

Spain. Tubes with 5, 10 and 20 years of service life (Fig. 2) were analyzed by means

of Fourier-transform infrared spectroscopy (FTIR) and differential scanning

calorimetry (DSC).
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• All degradation products increase during service life. However, after 20 years

hydroperoxides have more relevance

• DSC first heating scans (Fig. 5) show that after 20 years a second melting peak

at lower temperature appears, due to less perfect crystals. This is a consequence of

the presence of shorter polymer chains, due to degradation processes [4].

The main aim of this work is to analyze the degradation and contamination of

polypropylene tube shelters during service life, in order to adequately choose an

alternative for the management of the generated plastic waste

• Plastic tube shelters (Fig. 1) play a very important role in the survivability of young 

plants in agricultural and reforestation environments [1].

• They are manufactured mainly from polyolefins such as polyethylene (PE) and 

polypropylene (PP).

• The management of the tubes, once they have fulfilled their function is concerning 

from an environmental point of view.

• Unmanaged dumping could lead to important environmental problems, but the 

collection of the residues could be difficult and expensive

• Nevertheless, EC is promoting the adoption of a circular economy approach, 

which includes the recycling of plastic materials [2].

Fig 1. Example of utilization of plastic tube shelters 

Fig 1. From left to right: new, 5 years, 10 years and 20 years old tube shelters
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Fig 3. FTIR-ATR spectra of the new, 10 years and 20 years old tubes

• The band centered at 1036 cm-1 can be attributed to the silicates of the soil, 

indicating the contamination of the used tubes.

• The bands between 1600 and 1800 cm-1 correspond to the C=C. C=O and lactone 

groups. These indicate the thermoxidative degradation of PP.

• The band above 3000 cm-1 is attributed to the formation of hydroperoxydes, 

another product of the degradation of PP [3].
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Fig 4. Evolution of FTIR-ATR bands
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Fig 4. DSC traces after 0 and 20 years of service life

❖Both FTIR spectra and DSC results show severe degradation signs in 

tubes with 10 years or more of service life, which negatively affects 

the recyclability of PP tubes.

❖However, tubes show only a very moderate degradation after 5 years 

of service life.


