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Multi-functional Pyrolyzer® Technical Note
PYA1-165E

High-sensitivity detection of polyethylene by pyrolysis GC/MS 
using F-Splitless Injection method

Part 1: Pyrograms obtained by split and F-Splitless Injection methods 

[Background] Pyrolysis (Py)-GC/MS is one of the most effective methods for microplastics analysis and allows qualitative
and quantitative analysis of polymer mixtures. For the analysis of trace amounts of polymers, highly sensitive detection of 0.1
ng of polystyrene by Py-GC/MS has been reported using the F-Splitless Injection method with a Multi-Functional Splitless
Sampler (MFS) 1). On the other hand, the analysis of polyethylene (PE) is challenging because it is insoluble in solvents at
room temperature, making the extraction and concentration impossible, and when pyrolyzed, many pyrolyzates with high
boiling points are formed, making the measurements time-consuming. In this report, trace amounts of PE were measured by
Py-GC/MS using the F-Splitless Injection method, and the pyrograms were compared with those obtained by the split
injection method.

[Experimental] 1 mg of PE (particle size ca. 10 µm) was mixed with 999 mg of SiO2 (particle size ca. 30 µm) on a grinder (IQ
MILL-2070), resulting in PE dilution of 1000-fold. The SEM image of the mixture is shown in Fig. 1. For measurements, a Py-
GC/MS system equipped with MFS was used (Fig. 2). To save measurement time, the backflush function of the MFS was
used to purge the compounds with high-boiling-points from the system.

[Results] Fig. 3 shows the extracted ion chromatograms (EIC, m/z 55) of PE pyrolyzates obtained by split and F-Splitless
injection methods. The peak intensities obtained by the F-Splitless Injection method were equal to or greater than those
obtained by the split injection method for 0.1 µg introduced to the separation column, indicating that almost full amount of the
sample was introduced into the column in the F-Splitless injection method. In the next note (PYA1-166E), these two injection
methods are compared in terms of S/N.

Furnace temp.: 600 ºC, Furnace interface temp.: 300 ºC, GC injector temp.: 300 ºC, Injector press.: 150 kPa (const. press.), Initial column flow rate: 2 mL/min, Pre-column: UA+-50 
(50 % diphenyl - 50 % dimethylpolysiloxane; L=2 m, i.d.=0.25 mm, df.=1 µm), Main column: UA+-5 (5 % diphenyl - 95 % dimethylpolysiloxane; L=30 m, i.d.=0.25 mm, df.=0.5 µm), 
GC oven: 40 (2 min hold) - 20 ºC/min - 280 ºC (6 min hold) - 20 ºC/min - 320 ºC (10 min hold), Backflush start time: 17.5 min, GC/MS interface temp.: 300 ºC, MS measurement 
mode: scan mode, Carrier gas flow rate and sample amount: Total flow rate of 50 mL/min in split injection, Mixed sample of 5 mg (PE 5 µg) / Total flow rate of 30 mL/min in F-
Splitless injection, Mixed sample of 0.1 mg (PE 0.1 µg)

Multi-Shot Pyrolyzer, Multi-Functional Splitless Sampler, Auto-Shot Sampler, Eco-Cup LF, GC glass insert with 

filler, UAMP column kit, UA pre-column 50-2M, Vent-free GC/MS adapter, F-Search MPs 2.1, Cryogenic Mill

Environmental analysis, Trace analysis, General polymer analysis

F-Splitless injection, F-Splitless, Splitless analysis, High-sensitivity detection, Microplastics

1) K. Tei et al., J. Anal. Appl. Pyrolysis 168 (2022) 105707

Fig. 1 SEM image (reflection electron image) of 
PE and SiO2 mixed sample

□ : PE

○: SiO2

40 µm

Grinder: IQ MILL-2070 (Frontier Lab), Rotation speed: 1000 rpm, Mixing time: 30 s、Pause time: 60 
s, No. of cycles: 30 cycles, Grinding ball: Zirconia spheres 1 mmΦ x ca. 850 pcs (3 g)

Fig. 3 EICs of PE obtained by two different injection methods
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Fig. 2 System configuration of Py-GC/MS
using F-Splitless injection method 
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