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Evolved Gas Analysis (EGA)-MS in Air Atmosphere
Part 2: EGA thermograms of PS obtained in varied atmospheric gases

[Background] In the previous note (PYA3-033E), a new flow system that solves various issues in EGA-MS in the air
atmosphere was described. In this note, EGA-MS analysis of polystyrene (PS) was performed using each of the flow
systems described in the previous note, and the EGA thermogram profile, averaged mass spectrum, and S/N were
compared. In addition, the concentration of oxygen flowing into the mass detector (MSD) was calculated in the analysis
under the oxidative atmosphere for each flow system.

[Experimental] 25 mg of PS was dissolved in 1 mL of dichloromethane, and 5 yL of the PS solution was put in a sample
cup. Then, the solvent was evaporated to form a thin film of 0.125 mg PS. Using the flow systems described in the previous
note, EGA-MS analysis was performed under various atmospheres, and peak height (S), noise (N), and S/N were
calculated. S is the difference between the intensity and the baseline at the peak temperature, and N is the peak-to-peak
intensity of the baseline in the range of 160 to 180°C where the baseline is relatively flat.

[Results] EGA thermograms obtained under different flow systems and atmospheric gases are shown in Figs. 1 (a)-(d). The
peak temperature was 429 °C in He (a), while it shifted to 302-315 °C in the oxidative atmosphere (b)-(d). In the averaged
mass spectrum, ions characteristic of PS oligomers were detected in (a), whereas ions characteristic of benzaldehyde
formed by thermo-oxidative decomposition of PS (m/z 77, 105) were detected in (b)-(d). In the conventional flow system, the
S/N under air (b) was 12.3, which was much lower than that under He (a), and the S/N under O,/He synthetic air (c)
becomes to be high, due to the replacement of N, with He. In the new flow system (d), S/N = 909, 2.6 times higher than that
in (c). The oxygen concentration in the total carrier gas flowing into the MSD was 3.3 % in (d), whereas it was 20 % in (b)
and (c). In conclusion, the dilution of air by additional He in the new flow system was found to be effective in improving the
S/N and suppressing oxidation of the ion source filament of the MSD.

I (a) Conventional flow system, He 60 mL/min (b) Conventional flow system, Air 60 mL/min
x 108 429 °C TIC S/IN=12.3
- N=1,260 315°C
1.6 SIN=3.838 S$=1,769,270 X 1:%)4 V%V ’ XN15500
Nz461 Dy
0.8 'y_j%x 250 2 P A
: 1
0.0 - o
00 200 300 400 500 600 [C] 0100 200 300 _ 400 500 600 [C]
8"9.0 104 g x 103, 44
S 91 g 18 ——Derived from benzaldehyde
g 45 51 T 207 T§: 0.9 / 105 252
< oo L % 1?&? 312 2 L J 235,
' 100 200 300 400 [m/2] 0.0 100 200 300 400 [m/2]
(c) Conventional flow system, O,/He (1:4) mixed gas 60 mL/min (d) New flow system, Air 10 mL/min, additional He 50 mL/min
TIC - TIC
105 _ 305 °C x 10° 302 °C
X 4 S/_N—350 S= 402 000 7.0 1 S/IN=909 B
N=1,150 N=784 S= 713,000
0 o 0.0 ~
x 1040 21085 30 400 500 600 [°C] 100 200 300 400 500 600 [°C]
§ 1_5.44 77 8><130 77105
8 101 } 8 2 "
] 252
3 05 f c 51
2 0.0 L. W 2A3§ é (1) “ wdl L 1.12.2 235‘2?2
: 100 200 300 400 [m/zZ] 100 200 300 400 [m/2]

Fig. 1 EGA thermograms of polystyrene obtained using two flow systems in varied atmospheric gases.

Pyrol. furnace temp.: 100 - 600 °C (20 °C/min), EGA tube: UADTM-2.5N (L=2.5 m, i.d.=0.15 mm), Tube flow rate: 1 mL/min, Split ratio: 1/60,
GC oven: 300 °C, MS scan range: m/z 41 - 400, MS scan rate: ca. 1 scan/s, Sample amount: ca. 0.125 mg.

Reference: A. Shiono et al., J. Anal. Appl. Pyrol., 156 (2021) 105122.
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