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ABSTRACT : A pyrolysis gas-chromatographic method (Py-GC) was utilized for the identification as well as the
content measurement of textile materials. Py-GC was applied to natural cotton fiber, synthetic polyester fiber, and
their blended fabrics. The characteristic peaks originated from thermally decomposed products were observed, and
the area of peak 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
analytic method offered a quantitative means to identify the content of cotton and polyester.

Keywords : pyrolysis GC, polyester, cotton, mass spectrometry.
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Table 1. Py-GC and GC-MS Conditions

Pyrolyzer

Instrument Japan analytical industry
Curie point Model JHP-3

Pyrolysis 590 T;5s

Oven temperature {50 C
Pipe temperature 250 T

GC
Instrument Japan analytical industry
Curie point Model JHP-3
Detector FID
Column J&W DB-5(0.25 mm i.d. X 30 m), film thickness 0.25 um

Column temperature {50 ‘C(8 min)-250 ‘C(12 min)(10 C/min)

_Injection temperature (250 C

Detector temperature 1250 €

Carrier gas Helium, flow rate 1.0 mL/min, split 1/100

Make up gas Helium, flow rate 40 mL/min

GC-MS

Instrument HP-5972

Column J&W DB-5(0.25 mm i.d. X 30 m), film thickness 0.25 pm

Column temperature |50 C(8 min}-250 "C(15 min),(10 C/min)
Injection temperature|250 C

lon source energy 70eV

Carrier gas Helium, flow rate 1.0 mL/min, split 1/100
Make up gas Helium, flow rate 40 mL/min
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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.
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Figure 2. Plot of relative area vs. 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%) relative area of peak

i 36:64 521.991
2 35:65 531.761
3 34:66 544.127
4 33:67 553.165
700
.
6004
500 '
= T ““ benzoic acid
[ 400J i 3
:: terephthatiic acid
L A
8 3004 " ‘ /
gm% 2001 ‘ viny! benzoic aicd I ‘ )
‘ 1 ; ‘
100 l \l“ ! ‘ :
0 ‘\ %N y\!'lﬁ/“ + '\/\/{\

-
5 10 15 20 25 30 35 40
Retention time (min)

Figure 3. Characteristic peaks of polyester by pyrolysis-
GC/MS.
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