Multi-functional Pyrolyzer® Technical Note

( PYA4-010E )

Effect of hydrogen carrier gas on Py-GC/MS analysis of polymers
Part 4 Library search for 20 polymers using existing database
[Background] As reported in the previous note (PYA4-009E), the results of the library search using the existing database
measured under helium (He) carrier gas flow showed that the effect of the hydrogenation of pyrolyzates under hydrogen (H2)
carrier gas flow is negligible for four selected polymers. It is of interest to investigate the applicability of the existing mass
spectral libraries to the pyrograms and their mass spectra of other polymers obtained under H2 carrier gas flow. In this report,
using 20 other polymers, the effect of hydrogenation reaction on the library search is examined based on the match quality.
[Experimental] 100 µg of each polymer was placed in a sample cup. Pyrograms of 20 polymer samples were measured
using a Multi-Shot Pyrolyzer (EGA/PY-3030D) which was directly interfaced to the split injector of a GC/MS system. A metal
capillary column (Ultra ALLOY+-5, 5 % diphenyl 95 % dimethylpolysiloxane, L=30 m, i.d.=0.25 mm, df.=0.25 µm) was used
as a separation column. He and H2 were used as carrier gases and the column flow rate was set at 1 mL/min. The sample
was pyrolyzed at 600ºC and pyrolyzates were separated and detected by GC/MS. The pyrolyzates were library-searched
using F-Search and the original polymers were identified based on the match quality. The library database of F-Search was
constructed based on data measured under He carrier gas flow.
[Results] The pyrograms of polymers obtained under H 2 carrier gas flow were library-searched using F-Search with libraries
obtained under He carrier gas flow. The results are summarized in Table 1. The match qualities for most polymers are high
enough with 82 % or higher. As seen in Table 1, the library search results indicate that the effect of the hydrogenation of the
pyrolyzates under H2 atmosphere is negligible for most polymers except for two perfluorinated polymers whose pyrolyzates
will receive hydrogenation differently from those in He atmosphere due to the strong electron withdrawing nature of fluorine
atoms.

Table 1 Library search results of pyrograms using F-Search with existing polymer library
Match quality (%)

Polymer candidate

He carrier gas

1. Low density polyethylene (LDPE)
2. Polypropylene (isotactic) (iso-PP)
3. Ethylene-propylene-diene rubber (EPDM)
4. Ethylene-vinyl acetate copolymer (EVA)
5. Styrene-methyl acrylate copolymer (P(S-MA))
6. Acrylonitrile-butadiene-styrene copolymer (ABS)
7. Polydivinylbenzene (PDVB)
8. Poly(methyl methacrylate) (PMMA)
9. Polyacrylonitrile (PAN)
10. Poly(vinyl alcohol) (PVA)
11. Acrylonitrile-butadiene rubber (NBR)
12. Poly(hexamethylene adipamide) (nylon-6,6)
13. Poly(phenylene sulfide) (PPS)
14. Polydimethylsiloxane (PDMS)
15. Methylcellulose (MC)
16. Poly(vinyl chloride) (PVC)
17. Epoxy resin
18. Polychlorotrifluoroethylene (PCTFE)
19. Polytetrafluoro-hexafluoroethylene (PTFE)
20. Tetrafluoroethylene-hexafluoropropylene copolymer (FPE)
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