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High-sensitivity detection of polyethylene by pyrolysis GC/MS
using F-Splitless Injection method
Part 2: S/N values for different injection methods

[Background] In a previous note (PYA1-165E), pyrolysis (Py)-GC/MS using the F-Splitless Injection method allows us to
inject the entire amount of pyrolyzates formed from 0.1 pg of polyethylene (PE) into the GC/MS system. In this note, S/N of
the pyrograms of trace amounts of PE were calculated for C21' (monoene), a characteristic pyrolyzate of PE, to demonstrate
the possibility of high-sensitivity detection by F-Splitless injection method.

[Experimental] As described in the previous note, PE was homogeneously mixed with SiO, and diluted by 1000-fold. The
mixed samples were put in sample cups and were subjected to Py-GC/MS measurements using the split (1/50) and F-
Splitless Injection method. Data were obtained using scan mode and selected ion monitoring (SIM) mode. The S/N was
calculated based on the peak height of C21’ (H) and noise level (h) in the retention time range of 30-32 min and was defined
as S/N=2H/h. In the measurements, many other peaks were detected in the vicinity of the C21' peak, making it difficult to
evaluate the noise level near the C21’ peak. Thus, the noise level was evaluated from the baseline away from the C21’ peak
assuming that the background noise was constant regardless of retention time.

[Results] Table 1 summarizes the RSD of the peak area of C21’ with respect to injection method. The RSD values for the F-
Splitless Injection method ranged from 10 to 20 %, indicating that the split injection method afforded a better reproducibility.
However, the calibration curves in the log-log plots (Fig. 1) show that the F-Splitless Injection method with Scan and SIM
modes gives better linear responses over 3 orders of concentration, compared to Split injection method. Fig. 2 shows the S/N
values of the C21’ peak obtained in three different conditions. Considering the sample amount and S/N value in each
condition, it can be said that the F-Splitless Injection method with the SIM mode is about 1000 times more sensitive than the
split injection method with the scan mode. The results indicate that the F-Splitless injection method can be used to measure
trace amounts of PE with a high sensitivity.

Table 1 RSDs of C21' peak area by injection method (n=5)
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Furnace temp.: 600 °C, Furnace — interface temp.: 300 °C, GC injector temp.: 300 °C, Injector temp.: 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 pm), Main column: UA*-5 (5 % diphenyl - 95 % dimethylpolysiloxane; L=30 m, i.d.=0.25 mm, df=0.5 ym), GC
oven: 40 (2 min hold) - 20 °C/min - 280 °C (6 min hold) - 20 °C/min - 320 °C (10 min hold), GC/MS interface temp.: 300 °C, MS scan range (scan mode): m/z 29-550, Dwell time (SIM
mode): 200 ms, Carrier gas flow rate: Total flow rate 50 mL/min for split injection / F-Splitless Injection, Total flow rate 30 mL/min

Keywords : F-Splitless injection, F-Splitless, Splitless analysis, High-sensitivity detection, Microplastics, MFS

Products used : 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

Applications : Environmental analysis, Trace analysis, General polymer analysis
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