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Polyethylene terephthalate (PET) is one of the most used plastic in the world. It
has properties such as high resistance of tensile and impact, high chemical
resistance, transparency, easy machinability and high thermal stability [1, 2]. Due
to these properties, PET is widely used in food and beverages packaging
(figure 1). Large consumption of PET is increasing the number of wastes in the
world; therefore, nowadays there is very big problem of recycling.

In this work, reaction was carried out in three-neck round bottom flask. Catalyst was added to EG solvent, heated until reflux
(196 °C), then added PET and mixture was refluxed for 2.5 hours. Mayenite (Ca12Al14O33) was used as the catalyst for PET
depolymerization. We used three types of mayenite with different calcination temperatures: 350, 550 and 900 °C. After 2.5 hours,
the mixture was cooled in ice-bath, added boiling water and heated until 100 °C. To obtain BHET, the hot mixture was filtered. The
filtrate was reheated until its clear, and then it was cooled to 5 °C and left for 16 h. The obtained crystals were dried at 60 °C.
The reaction yield was calculated.

Tendencies were observed. The smaller amount of mayenite was added to reaction
mixture the higher BHET yield was obtained, but mayenite concentration can not
exceed 0.0017 mol/mol. The highest BHET yield was received using
0.0017 mol/mol of mayenite, which was calcinated at 900 °C. This mayenite has
largest surface area and highest crystallinity. The structure of BHET was proved by
X-ray diffraction (XRD) and FTIR analysis (Fig. 2, 3).

No. Catalyst

Catalyst/PET
Yield of

BHET, %mol/mol g/g

1

Ca12Al14O33

(900 °C)

0.0013 0.009 65.7

2 0.0017 0.01 69.2

3 0.0025 0.02 64.4

4 0.005 0.04 50.6

5 0.01 0.07 46.6

6

Ca12Al14O33

(550 °C)

0.0013 0.009 48.2

7 0.0017 0.01 59.5

8 0.0025 0.02 56.8

9 0.005 0.04 46.1

10 0.01 0.07 22.4

11

Ca12Al14O33

(350 °C)

0.0013 0.009 55.0

12 0.0017 0.01 55.8

13 0.0025 0.02 56.1

14 0.005 0.04 45.3

15 0.01 0.07 30.6

Table 1. Reaction efficiency of PET glycolysis by using 
mayenite as the catalyst

There are known two PET recycling ways: mechanical and chemical [1].
Chemically recycling PET, there are known methods such as methanolysis,
hydrolysis, aminolysis and glycolysis [1, 2]. The most popular method of PET
recycling is glycolysis. Glycolysis recycling can be described as a

depolymerization of PET polymer in ethylene glycol (EG)
using different types of catalysts obtaining bis-2-
hydroxyethylene terephthalate (BHET) monomer
(scheme 1) [1]. As the conditions and depolymerization
process are not difficult, the other problem is the
selection of metal catalysts to get the highest yield of
BHET.
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Scheme 1. Reaction of PET glycolysis

Figure 2. SEM images of
BHET crystals obtained using
0.0017 mol/mol of mayenite
calcinated at 550 °C (a) and
900 °C (b) Figure 3. XRD and FTIR spectra of BHET, which obtained by

using mayenite calcinated at 550 °C (c) and 900 °C (d).

Figure 1. Polyethylene terephthalate (PET)
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