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Abstract As the interest and demand in the recycled yarn field has increased rapidly worldwide, domestic
companies are also promoting research and development and business on recycled yarn. The chemical
and thermal properties of four types of virgin and recycled PET samples from A and B company, which
are the leading domestic companies in the recycled polyester yarn business, were confirmed through
infrared (FT-IR) spectroscopy and differential scanning calorimetry (DSC). Virgin and recycled PET from
two companies were compared. FT-IR spectroscopy revealed the typical spectra of PET for both
companies and a different peak at 872 cm™. DSC confirmed that the melting point and crystallization
temperature of recycled PET were lower than those of virgin PET. These results indicate that small
amounts of contaminants are an important parameter affecting the thermal properties of recycled PET.
In the DSC results after seven repeats of the heating and cooling processes, all four samples showed that
a lower melting point, crystallization temperature, and low heat flow intensity increased with increasing

number of cycles. The results of melting and crystallization enthalpy also showed similar patterns.
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Fig. 1. (a) FT-IR and (b) DSC instruments model images.
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Fig. 2. FT-IR result of vergin and recycled PET from
A and B company.
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Fig. 3. FT-IR results (980 - 750 cm™) of vergin and
recycled PET from A and B company after 7
repeating heating and cooling processes.
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Table 1. Melting temperature (C) results of virgin and
recycled PET

Recycle Virgin Recycle
cycles Virg'a) PET PgT P]?T PFYT
(A (B) ®
1 252.44 250.58 254.15 249.99
2 251.76 248.60 253.58 250.07
3 251.46 248.00 253.27 249.45
4 250.84 247.70 252.96 249.14
5 250.53 247.40 252.97 248.84
6 250.22 247.10 252.65 248.84
7 250.22 247.12 252.65 248.54

Table 2. Crystallization temperature (C) results of
virgin and recycled PET

- Recycle Virgin Recycle
cycles Vlrga) PET PgT P]ggT PgT
(8) () ®
1 199.66 199.80 198.01 193.32
2 198.38 198.99 197.69 192.67
3 197.10 198.92 197.38 192.03
4 195.83 198.03 197.07 191.40
5 194.55 197.40 196.76 190.77
6 193.60 196.76 196.77 190.46
7 192.98 196.44 196.78 190.15
3.1.2 FT-IR 24 Z1} (980 - 750 cm™)
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Fig. 4. (a) DSC (melting temperature) results of virgin
and recycled PET and (b) melting points
graphs according to the number of cycles of 4
species of PET.
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Fig. 5. (a) DSC (crystallization temperature) results of
virgin and recycled PET and (b) crystallization
point graphs according to the number of
cycles of 4 species of PET.
322 88 ¥ Adst AED| At
88 U 245t LEoA| A WskE DSCE

o]-g3lo] =731}, Table 33} 49} o] Z4d 7t
Ao vt ¥ A9l &85 E 245 259 2
e} H|3E e HoE) 71 9 ¥ 349 3
7

89 9 A5 L5oA9 oigk Zro

2
At 22 SRS T4 DEAL WA 2

Bl 1] 88 S o7 21 A

Table 3. Melting enthalpy (J/g) results of virgin and

recycled PET from A and B company

o o Recycle
Virgin PET | Recycle PET |Virgin PET
cycles @ @ ®) o

1 58.78 56.86 45.10 44.43
2 39.70 38.36 37.83 37.20
3 39.30 38.01 37.51 36.98
4 39.07 37.44 37.23 36.73
5 38.43 36.94 37.07 36.43
6 38.15 36.98 37.21 36.27
7 37.80 36.74 37.01 36.17
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Table 4. Crystallization enthalpy (J/g) results of
virgin and recycled PET from A and B

company
. Recycle Virgin Recycle
cycles V‘rgEX)PET PET PET PET
() (®) ®)
1 50.71 49.51 46.46 45.51
2 48.55 49.17 45.68 44.56
3 47.15 48.05 45.33 43.88
4 46.24 46.65 45.17 43.43
5 45.83 46.96 45.11 43.08
6 45.83 44.47 45.28 43.03
7 45.29 43.12 45.49 43.05
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Fig. 6. Melting enthalpy value graph of virgin and
recycled PET from A and B company.
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Fig. 7. Crystallization enthalpy value graph of virgin
and recycled PET from A and B company
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