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ABSTRACT A pyrolysisgas-chromatographic method (Py-GC) was utilized for the identification aswell asthe
content measurement of textile materials. Py-GC was applied to natural cotton fiber, synthetic polyester fiber, and
their blended fabrics. The characteristic pesks originated from thermally decomposed products were observed, and
the area of pesk increased with the content of polyester. The products of pyrolized polyester were identified as
benzoic acid terephthalic acid, and vinyl benzoic acid, which were characterized by mass spectrometry. This
andytic method offered a quantitative means to identify the content of cotton and polyester.
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Table 1. Py-GC and GC-MS Conditions

Pyrolyzer
Ingtrument Japan andlytica industry
Curie point Model JHP-3
Pyrolysis 50 ;5s
Oven temperature |50
Pipe temperature (250
GC
Ingtrument Japan andlyticdl indutry
Curie point Model JHP-3
Detector FID
Column J&W DB-5(0.25 mm i.d.x 30 m), film thidmess025mm
Column temperature (50 (8 min)-250 (12 min),(10  /min)
Injection temperature| 250
Detector temperature (250
Carrier ges Helium, flow rate 1.0 mL/min, split /100
Make up gas Helium, flow rete 40 mL/min
GC-MS
Ingtrument HP-5972
Column J&W DB-5(0.25 mm i.d.x 30 m), film thickness 025mm
Column temperature |50 (8 min)-250 (15 min),(10  /min)
Injection temperdurg 250
lonsourceenergy |70 eV
Carrier ges Helium, flow rate 1.0 mL/min, split /100
Make up gas Helium, flow rate 40 mL/min

Currie point model JHP-3
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Figure 1. Pyrograms for cotton, polyester and mixture of
cotton and polyester. (a) cotton 100%, (b) polyester 100%, and
(c) mixture of cotton and polyester.

Figure 2. Plot of relative areavs. content of polyester at peak
of vinyl benzoic acid.
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Table 2. Area of characteristic peak of vinyl benzoic
acid in different mixture of cotton and polyester in
the commercial textile

sample no. cotton:polyester (Wt%) reldive area of pesk
1 36:64 521.991
2 35:65 531761
3 34:66 44.127
4 33.67 553.165
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Figure 3. Characteristic peaks of polyester by pyrolysis-
GCIMS

Table2 .
Py-GC GC/MS 100%
Py-GC
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(Figure 3 ).

274

Polymer (Korea), Vol. 27, No. 3, 2003

Fgre2 (3 3
4.
FT-IR, Py-GC
Py-GC/MS
(r?
0.9921),
, FT-IR
References

1. M. C. Grieve, J. Forensc ., 28, 877 (1983).
2. R R.Bresee, J. Forendc Sdi., 32, 510 (1987).
3. H. Bbara, Japanese Sciences Econony Reports, 27, 79
(1974).
4. A. Ohnishi, K. Kato, and E. Takaki, Polymer J., 7, 431
(1975).
5. S TageadH. Masbeara J. Anal. Appl. Pyral., 8, 49 (1985).
6. S J. Exans, J. Anal. Appl. Pyral., 55, 13 (2000).
7. Y. Takekoshi, J. Toxical Environ. Health, 39, 230 (1993).
8. Y. Takekoshi, J. Toxical Environ. Hesalth, 40, 55 (1994).
9. N. Kerr, Mat. Res. Smp. Proc., 352, 233 (1995).
10. Y. Takekoshi, Forendc di. Int., 87, 85(1997).
11. SVilla-Rodil, J. Anal. Appl. Pyral., 58-59, 105 (2001).

27 3 , 2003



