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Application of pyrolysis gas chromatography-mass spectrometry technology

in material analysis
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ABSTRACT: Pyrolysis gas chromatography-mass spectrometry (Py-GC-MS) technology is a kind of pyrolysis

technology combined with gas chromatography-mass spectrometry. Py-GC-M S is not only suitable for the qualitative

detection of conventional polymers, but also suitable for the analysis of refractory and complex of organic matters,

especially for the analysis of complex polymer materials. This technology can be used for accurate qualitative

analysis of complex samples by changing the pyrolysis conditions of Py-GC-MS and combining with infrared

spectroscopy technology and etc. This paper introduced the development process, basic principles, characteristics,

pyrolysis unit types and application scopes of Py-GC-MS and its applications in the analysis of trace substances, food

packaging materials and unknown materials.
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Fig.2 Thetapes of pyrolysis unit™
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Tablel Analysisresultsof microscale foreign matters by Py-GC-M S detection at 250 °C
/min 1% 1% CAS
1 12.602 2.14 90 646-30-0
2 13.437 7.17 94 1454-85-9
3 13.889 2.60 93 112-80-1
4 14.025 10.72 93 57-10-3
5 14.801 64.21 96 36653-82-4
6 16.521 2.72 87 301-02-0
7 19.092 5.35 92 7683-64-9
%2 F-Search &R
Table2 Resultsof F-Scherch
ID %
1 polypropylene (atactic); at-PP  (C1-C20) FLT-011 86
2 polypropylene (atactic); at-PP  (C1-C40) FLT-011 86
3 polypropylene (isotactic); iso-PP  (C1-C20) FLT-010 85
[%] Unknown Mass
43
60 27 6
4
0 83
20 I 1126 137 153 165 281
0 T S - r :
miz--> 0 50 100 150 200 250 300
[%] Reference of Polypropylene (atactic); at-PP (C1-C20)
80 >3 70
60
40 > 83
111 126
20 97 "\ 137 153 168
0 L
miz--> 0 50 100 150 200 250 300
3 F-Search

Fig. 3 F-Search fitting microscal e foreign matter and polypropylene mass spectrums
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Fig. 4 The infrared spectrumof samples

30000000 32,000,000

25000000 o

20000000

Intensity

15000000
10000000

5000000
_ TIC*1.00
A o~ u J lll.l I

1.0 10.0 20.0 28.0
min

(=)
—2
-
L

5 500 C TIC
Fig.5 TheTIC of samples by Py-GC-MS at 500 'C
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Table3 Results of samplesby Py-GC-M S at 500 C
/min 1% 1% CAS
1 2.663 23.77 96 80-62-6 methyl methacrylate
2 3.303 2.23 96 1632-16-2 2-Ethylhexene
3 4.424 32.74 97 100-42-5 styrene
4 5.889 1.09 97 104-76-7 Ethylhexanol
5 7.989 25.61 97 103-11-7 Acrylic acid, 2-ethylhexyl ester
6 8.727 1.50 95 688-84-6 2-Ethylhexyl methacrylate
(%1,000,000)
2.50 |
200 C
225 ¢
2.00
1.75 F
1.50 F 250 C
125
1.00 |
0.75 |
300 C
0.50 F
0.25 |
L v L L L, L A L_[\\.L_ r— A ot A
2.5 5.0 7.5 100 125 150 175 200 225 250 275 300 325 350
6 TIC

Fig. 6 TheTIC of samples at different pyrolysis temperatures
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Fig. 7 TheTIC of samples by Py-GC-MS at 600 'C
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