MSTips No. 478
GC-TOFMS Application

dEDL : ; Applications note MS

Target analysis of msFineAnalysis Al Ver.2
(D Highly sensitive and rapid analysis of polymer additives

Product used: Mass Spectrometer (MS)

Introduction

The unknown compounds structure analysis software “msFineAnalysis Al” can obtain highly accurate qualitative information by using
integrated analysis that combines the El (Electron lonization) method with the Sl (Soft lonization) method. In addition, Al structural
analysis can derive the structural formula of compounds not registered in the NIST library. Until now, it has been used for non-target
analysis based on deconvolution peak detection, but Ver.2 has added a target analysis function that can determine the presence of
specific compound with high sensitivity and speed.

This function detects peaks from extracted ion chromatograms (EICs) based on information such as the molecular formulas and mass
spectra of pre-listed compounds. Furthermore, the detected peaks are judged using retention time (RT), retention index (RI), accurate
mass analysis of molecular ions and fragment ions, isotope patterns, and mass spectrum similarity. For compounds not registered in
the NIST library, the accuracy of judgment can be improved by Al structural analysis.

Table 1 shows the software preset target list and the number of compounds. In this MSTips, we will introduce an application using
"Polymer additives".

Table 1 Preset target list

Target list name Number of compounds

Air pollutants 224
Off-flavor 498

PAHs 28
Polymer additives 409
VOCs 222
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Experiment

As the sample, commercially available acrylonitrile-butadiene-styrene (ABS) copolymer and styrene-butadiene rubber (SBR) products were
used. 0.2 mg of ABS and 0.5 mg of SBR were weighed and measured using Pyrolysis-GC-MS. El and FI (field ionization) methods were used
for ionization. The obtained data were analyzed using msFineAnalysis Al. Table 2 shows details of the measurement conditions.

Table 2 Measurement conditions

Pyrolyzer : EGA/PY-3030D (Frontier Lab) Mass Spectrometer : JMS-T2000GC (JEOL)

Sample amount ABS 0.2mg, SBR 0.5mg lon Source EI/Fl combination ion source
Furnace Temperature 600°C lonization El: 70eV
F1 Flemiter, Flashing L2mA 30msec
Column ZB-5MSi (Phenomenex) IS Temperature El : 250°C, Fl : No heating
30m x 0.25mm, 0.25um GC-ITF Temperature 250°C
Oven Temperature 40°C(2min)-10°C/min -320°C(30min) Mass Range m/z 10-800
Split ratio 100:1 Drift compensation El : m/z 281.05, column bleed at end time
Carrier gas He, ImL/min FI : m/z 281.05, reservoir every 15min
Results

Figure 1 shows the TIC chromatograms of the El measurement results. The major pyrolysis products, such as styrene, acrylonitrile, and
butadiene, were detected.
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Figure 1 TIC chromatograms
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Target analysis results @ - ABS product

Figure 2 shows the result window of the target analysis of msFineAnalysis Al. The left side shows the chromatograms (TICCs and EICs) for
each ionization method. The right side shows qualitative information such as the mass spectrum of the detected peaks and their judgment

results.
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Figure 2 Result window of target analysis

Table 3 shows the target list of the analysis results. The background color reflects the analysis results. Yellow indicates compounds with
peaks detected on the EIC, and blue indicates compounds that also passed qualitative analysis such as mass spectrum similarity (=compound
identified to be targets). In this result, two compounds were identified : octadecyl 3-(3,5-ditert-butyl-4-hydroxyphenyl)propanoate, an antioxidant,
and triphenyl phosphate, a plasticizer / a flame retardant. These peaks were weak, with an intensity ratio of less than 1%, so they were difficult
to identify in non-target analysis. But they were easily identified in targeted analysis.

Table 3 Target list *selected blue and yellow

. . Num. of Num. of
uName CAS# NIST Library (Molecular Formula [m/z (EIC) Description Detected  |Passed
octadecyl 3-(3,5-ditert-butyl-4-hydroxyphenyl)propanoate 2082-79-3 v C35H6203 530.46935|Antioxidant 1 1
2,2,4-trimethyl-1H-quinoline 26780-96-1 - C12H15N 173.11990|Antioxidant 4 0|
(2-hydroxy-4-octoxyphenyl)-phenylmethanone 1843-05-6) v C21H2603 326.18765|UV absorber/Light stabilizers 2 0
(2,2,6,6-tetramethylpiperidin-4-yl) benzoate 26275-88-7, v C16H23NO2 261.17233|UV absorber/Light stabilizers 3 0
2-ethyl-2-(hydroxymethyl)propane-1,3-diol 77-99-6 v C6H1403 134.09375|Stabilizer 1 0|
(2R,3R,4R,55)-hexane-1,2,3,4,5,6-hexol 50-70-4 v C6H1406 182.07849|Stabilizer 4 0|
1,3,5-tris(2-hydroxyethyl)-1,3,5-triazinane-2,4,6-trione 839-90-7 v C9H15N306 261.09554|Stabilizer 3 0|
octadecanoic acid 57-11-4 v C18H3602 284.27098|Glidant 1 0
triphenyl phosphate 115-86-6) v C18H1504P 326.07025|Plasticizer/Flame retardant 1 1
N-butylbenzenesulfonamide 3622-84-2 v C10H15N02S 213.08180|Plasticizer 1 0|
10-phenoxarsinin-10-yloxyphenoxarsinine 58-36-6 v C24H16As203 501.95259|Antibacterial agent/Antifungal agent 1 0
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Target analysis results @ - SBR product

Figure 3 shows the results window of the target analysis.

Judgement results *Omit spectrum similarity judgment
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Figure 3 Result window of target analysis

Table 4 shows the target list. Three compounds were identified : 2,2,4-trimethyl-1H-quinoline, an antioxidant, octadecanoic acid, a glidant,
and bis(2-ethylhexyl) benzene-1,2-dicarboxylate (DEHP), a plasticizer. 2,2,4-trimethyl-1H-quinoline was not registered in the NIST library, so
the spectrum similarity judgement was omitted.

Table 4 Target list *selected blue and yellow

arge ormatio
: B Num. of Num. of
b) Name CASH# NIST Library |Molecular Formula [m/z (EIC) Description Detected passed
2,6-ditert-butylphenol 128-39-2 v C14H220 206.16652[Antioxidant 1 0
2,6-ditert-butyl-4-methylphenol 128-37-0| v C15H240 220.18217|Antioxidant 9 0|
2,4,6-tritert-butylphenol 732-26-3 v C18H300 262.22912|Antioxidant 1 0
4-butan-2-yl-2,6-ditert-butylphenol 17540-75-9 4 C18H300 262.22912|Antioxidant 1 0
1,3-dihydrobenzimidazole-2-thione 583-39-1 v C7HBN2S 150.02462|Antioxidant 2 0|
2,2,4-trimethyl-1H-quinoline 26780-96-1 = CI12H15N 173.11990|Antioxidant 7 1
2-(benzotriazol-2-yl)-4-methylphenol 2440-22-4 4 C13H11IN30 225.08966|UV absorber/Light stabilizers 1 0
2-(benzotriazol-2-yl)-5-octoxyphenol 3147-77-1 - C20H25N302 339.19413[UV absorber/Light stabilizers 1 0
2-(2H-Benzotriazol-2-yl)-6-dodecyl-4-methylphenol (branched and linear) 125304-04-3 - C25H35N30 393.27746|UV absorber/Light stabilizers 1 0
2-tert-butyl-6-(5-chlorobenzotriazol-2-yl)-4-methylphenol 3896/11/5 v C17H18CIN30 315.11329[UV absorber/Light stabilizers 1 0
2,2,4,4-tetramethyl-7-oxa-3,20-diazadispiro[5.1.118.26]henicosan-21-one 64338-16-5 4 C22H40N202 364.30843|UV absorber/Light stabilizers 2 0
octadecanoic acid 57-11-4] v C18H3602 284.27098|Glidant 2] 1
octadecanamide 124-26-5 v C18H37NO 283.28697|Glidant 1 0
dibutyl benzene-1,2-dicarboxylate 84-74-2 v C16H2204 278.15126|Plasticizer 1 0
bis(2-methylpropyl) benzene-1,2-dicarboxylate 84-69-5 v C16H2204 278.15126|Plasticizer 1 0
dioctyl benzene-1,2-dicarboxylate 117-84-0) 4 C24H3804 390.27646|Plasticizer 1 0
bis(2-ethylhexyl) benzene-1,2-dicarboxylate 117-81-7 4 C24H3804 390.27646(Plasticizer 1 1
bis(6-methylheptyl) benzene-1,2-dicarboxylate 27554-26-3 - C24H3804 390.27646|Plasticizer 1 0
2-0-benzyl 1-O-butyl benzene-1,2-dicarboxylate 85-68-7' 4 C19H2004 312.13561(Plasticizer 1 0|
3-(2,3-dihydroxypropoxy)propane-1,2-diol 59113-36-9 = C6H1405 166.08357|Plasticizer 7 0
diazanium;sulfate 7783-20-2 - H8N204S 132.01993|Flame retardant 1 0|

Y

NIST library registered or not
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However, mass spectrum evaluation is necessary to prevent misidentification. msFineAnalysis Al can compensate this information with Al
structural analysis. Figure 4 shows the Al structural analysis result window. The similarity between the measured spectrum and the spectrum
predicted from the structural formula of 2,2,4-trimethyl-1H-quinolinen was high, with an Al score of 791, suggesting that it may be the target

compound.
Structure formula of 2,2,4-trimethyl-1H-quinolinen Mass spectra (Measured / Al predicted)
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Figure 4 Result window of Al structural analysis

Conclusion

Additive analysis of polymer products was performed using target analysis of msFineAnalysis Al Ver.2. As a result, minor compounds could
be quickly identified. Also, unregistered compound in the NIST library was identified using Al structural analysis with high accuracy.

Certain products in this brochure are controlled under the “Foreign Exchange and Foreign Trade Law” of Japan in compliance with international security export control. JEOL Ltd. must provide the Japanese Government with “End-user’s Statement
of Assurance” and “End-use Certificate” in order to obtain the export license needed for export from Japan. If the product to be exported is in this category, the end user will be asked to fill in these certificate forms.

3-1-2 Musashino Akishima Tokyo 196-8558 Japan Sales Division Tel. +81-3-6262-3560 Fax. +81-3-6262-3577
‘JEDLO ‘ ‘J EOL Ltd' www.jeol.com ISO 9001 - ISO 14001 Certified

Copyright © 2024 JEOL Ltd.



	スライド 1: Target analysis of msFineAnalysis AI Ver.2 ① Highly sensitive and rapid analysis of polymer additives
	スライド 2
	スライド 3
	スライド 4
	スライド 5

