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Examination of effective analysis methods for discrimination of polytrimethylene terephthalate

Toshinori ANDO* and Kazuyoshi KOSONE*
*Central Customs Laboratory, Ministry of Finance, 6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

Tariff classification and the tariff rate of polytrimethylene terephthalate (PTT) is different from its chemical structure

analogs, polybutylene terephthalate (PBT) and polyethylene terephthalate (PET). Therefore, we examined effective analysis

methods for discrimination of these substances. As a result, it is difficult to discriminate these substances clearly by FT-IR.

We concluded that effective analysis methods are NMR and detecting of pyrolysis.
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Fig. 1 Chemical structures of polyesters.
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Fig.2 IR Spectra of polyesters.
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Fig. 3 >CNMR Spectra of polyesters.
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Fig. 4 Pyrograms measured by GC-MS with pyrolyzer.

Fig. 5 Pyrograms measured by GC-MS with pyrolysis by gas burner.
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Table 1 Compounds identified in the pyrogarams of PTT, PBT and PET measured by GC-MS with pyrolyzer.
(a) PTT

Peak Retention time [ min ] Compound

1 10.7 @COH
e}
2 11.7 @COCHZCH CH,
3 178 HOC@COCHZCH CH,
4 187 CH, CHCHZOCOCOCHZCH CH,
5 276 @COCHZCHZCHZOCOCOCHZCH CH,
6 0.6 @»COCHZCHZCHZOC@»COCHZCH CH,
. 312 CH2CHCHZOCOCOCHZCHZCHZOC@COCHZCH CH,

(b) PBT
Peak Retention time [ min ] Compound
1 107 @COH

O

2 13.0 @COCHzCHzCHCHz
o
3 18.8 HOC—<:>fCOCHZCHZCHCH2
4 207 CHZCHCHZCHZOCQCOCHZCHZCH CH,
5 201 @COCHZCHZCHZCHZOCOCOCHZCHZCH CH,
o

6 320 HOC@COCHZCHZCHZCHZOC@COCHZCHZCH CH,
o o
7 33 CHfCHCHZCHZO%—QC“ZOCHZCHZCHZCHZO%@%OCHZCHZCH:CHZ
O O O

(o]
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(c) PET

Peak Retention time [ min ] Compound

1 9.9 @COCH CH,
2 10.7 @COH
¢}
3 15.7 CHZCHOCQCOCHCHZ
4 16.4 HOC@COCH CH,
5 25.6 @COCHZCHZOCQCOCH CH,
6 287 CHy CHOC@COCHZCHZOCOCOCH CH,

Table 2 Compounds identified in the pyrogarams of PTT, PBT and PET measured by GC-MS with pyrolysis by gas burner.
(a) PTT

Peak Retention time [ min ] Compound

1 10.7 @ COH
2 11.7 @COCHZCHCHZ
3 17.8 HOC@COCHZCH CH2
4 18.7 CHZCHCHZOCOCOCHZCHCHZ
o}
s 276 QCOCHZCHZCHZOCOCOCHZCH CH,
6 306 HOC@COCHZCHZCHZOC@COCHZCH CH,
; 312 CH,= CHCHZOCOCOCHZCHZCHZOC@COCHZCH CH,
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(b) PBT

Peak Retention time [ min ] Compound

1 10.7 @»COH

2 13.0 @COCHZCHZCH CH,

3 18.8 HOC@COCHZCHZCH CH,

4 207 CHy= CHCHZCHZOC@COCHZCHZCH CH,

5 9.1 @COCHZCHZCHZCHZOCQCOCHZCHZCH CH,
o]

6 1.0 HOC@COCHZCHZCHZCHZOC@COCHZCHZCH CH,
@) @)
7 331 CHZ:CHCHZCHZOCH:@COCHZCHZCHZCHZOC@COCHZCHZCH CH,
o}

(o]

(c) PET

Peak Retention time [ min ] Compound

1 99 @COCH CH,
2 107 @COH
o

3 15.7 CHZCHOCQCOCHCHZ

o
4 16.4 HOC@COCHCHZ
5 25.6 @COCHZCHZOCQCOCH CH,
6 28.7 CHZCHOC@COCHZCHZOCOCOCH CH2
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