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Introduction

The gas chromatograph-quadrupole mass spectrometer (GC-QMS) is widely used as a qualitative / quantitative analyzer for volatile
compounds. Qualitative analysis by GC-QMS is generally performed by searching the library database (DB) using the measurement
data of the Electron lonization (El) . However, if qualitative analysis is performed using only the similarity with the library spectrum as
an index, several significant candidates may be obtained depending on the compound, or erroneous candidates may be selected as
the identification result. In such cases, confirmation of molecular ions by the soft ionization (SI) such as the photoionization (PI) is
effective.

In 2021, we released msFineAnalysis iQ, an integrated qualitative analysis software that automatically combines the analysis results of
El and SI methods measured by GC-QMS. The details of this software are introduced in MSTips No. 347 and 348. In this MSTips, we
will introduce an analysis example of pyrolysis GC-MS measurement results for acrylic resin using msFineAnalysis iQ.

Experimental

A commercially-available acrylic resin (copolymer of methyl acrylate and methyl methacrylate ) was used as a test sample in this study. A GC-
QMS (JMS-Q1600GC UltraQuad™ SQ-Zeta, JEOL Ltd.) was used for the measurement. We performed Py-GC-QMS measurements using
both El and photoionization (PlI) modes with a combination EI/PI ion source. The qualitative data processing was performed with
msFineAnalysis iQ (JEOL Ltd.). Detailed measurement conditions are shown in Table 1.

Table 1 Measurement condition

MS
Ion Source Temp. 250°C

Py (EGA/PY-3030D, Frontier Labs)
Sample amount  EI: 0.2mg, PI: 0.5mg

8

JMS-Q1600GC UltraQuad™ SQ-Zeta

Results and Discussion

Pyrolysis Temp.  600°C Interface Temp.  250°C

GC Ion Source EI/PI combination ion source
ZB-5MS (Phenomenex) Ionization EI+ (70 eV, 50 pA), PI+ (8~10eV)

Column

Injecter Temp.
Oven Temp.
Injection Mode
Carrier Gas

30 mx0.25 mm 1.D., df=0.25 pm

300°C

40°C (2 min) — 10°C/min — 320°C (5min)
Split 100:1

He, 1.0 mL/min (Constant Flow)

Acquisition Mode Scan (m/z 35 - 600)

Figure 1 shows TICC of Py-GC/El and Py-GC/Pl measurement results. Strong peaks derived from methyl acrylate (MA) and methyl
methacrylate (MMA) were observed around R.T. 1.5 to 2.5 minutes. Dimer and trimer components and related substances were also detected.
Detailed analysis results for components A, B and C are shown in the next section.
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Figure 1 Py-GC/El and Py-GC/PI total ion currentTgﬁ[Fgmatograms for an acrylic resin polymer
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Figure 2 shows the mass spectra of component A, B and C (in EI mass spectrum, black line: measured spectrum, red line: library spectrum).
For these components, molecular ions were detected in the mass spectra of both the El and PI data (IM indicate molecular ion in Figure 2).
However, the relative intensities of molecular ions were very low in the El and high in the PI. The integrated qualitative analysis result lists of
the top 3 candidates each components is shown in Table 2. For components A and B, candidates over 700 similarity score with the library DB
were obtained in the library database search, and molecular ions matching the molecular weight were also detected. Therefore, these
structural formulas are considered to be close to the compounds in Figure 2. Component A is presumed to be the dimer component of methyl
acrylate and methyl methacrylate (MA+MMA) since molecular ion m/z 186 was detected, and component B is presumed to be the dimer
component of methyl methacrylate (MMA+MMA) since molecular ion m/z 200 was detected. Component C is considered to be a compound not
registered in the library DB because only compounds with similarity less than 700 were hit in the library DB search. However, since molecular
ion m/z 300 was detected, it is presumed to be a trimer component of methyl methacrylate (MMA+MMA+MMA).

Mass Spectrum: El (ID: 037, RT: 10.59 min) Mass Spectrum: EI (ID: 042, RT: 11.24 min) Mass Spectrum: El (ID: 077, RT: 18.17 min)
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Figure 2 Mass spectra of component A,B and C
Table 2 Integrated qualitative analysis results of component A,B and C
El Base Molecular
R ARI Adduct/ Isot
4 Library Name CASH Lib.  Similarity Sler:ﬁ::t Ub.RIfiu] [ Formula  DBE Peak MW Weight LOSS” / ;Zt::i
v (Lib.) Check .
L01 Dimethyl isopropylidene succinate 87384-00-7 mainlib 737 748 1013-1413 0 C9H1404 3.0 67 186 v none 0.84
L02 1,3-Cyclopentanedicarboxylic acid, dimethyl ester ~ 2435-36-1 replib 732 767 1055-1455 0 C9H1404 3.0 67 186 v none 0.84
L03 1,3-Cycl. licarboxylic acid, dimethyl ester  2435-36-1 mainlib 725 732 1055-1455 0 C9H1404 3.0 67 186 v none 0.84
El Base Molecular
R ARI A I
# Library Name CAS# Lib. Similarity fev?rs‘e Lib. RI [iu] Formula DBE Peak MW Weight e/ sotopé
Similarity [iu] . Loss Matching
(Lib.) Check
L01 2-Hexenedioicacid, 2,5-dimethyl-, dimethyl ester  19550-59-5 mainlib 702 707 1071-1471 0 C10H1604 3.0 81 200 v none 0.81
Hexanedioic acid, 2-methyl-3-methylene-,
L02 dimethyl ester - mainlib 690 695 1053-1453 0 C10H1604 3.0 81 200 v none 0.81
L03 1,4-Cyclohexanedicarboxylic acid, dimethyl ester 94-60-0 replib 681 694 1453 198 C10H16 04 3.0 81 200 v none 0.81
Reverse ORI R WSy Adduct/ Isotope
# Library Name CAS# Lib. Similarity _._ " Lib.RI[iu] Formula DBE Peak MW Weight p'
Similarity [iu] ) Loss. Matching
(Lib.) Check
Propanedioic acid, bis(2-methyl-2-propenyl)-,
L01 dimethyl ester 74793-47-8 mainlib 572 612 1298-1698 122 C13H2004 4.0 55 240 -
(2E,4E)-3,5,7-Trimethylocta-2,4-dienedioic acid,
L02 0,0-bis-methyl - mainlib 558 632 1652 168 C13H2004 4.0 139 240
2-(6-Hydroxyhexyl)-3-methylidenebutanedioic
LO3 acid, 0,0,0-tris-methyl - mainlib 550 568 1786 34 Cl14H2405 3.0 126 272

Conclusions

In this MSTips, we
detected by pyrolysis measurement of polymers are often not registered in library databases. However, in the present results, the molecular

introduced analysis results of acrylic resin using pyrolysis GC-QMS and msFineAnalysis iQ. Dimer/trimer components

ions were clearly identified by the Pl of soft ionization method making it easy to attribute each component. Furthermore, by using
msFineAnalysis iQ, confirmation of molecular ions and library search results could be easily and quickly performed. This software is expected
to improve the qualitative accuracy and efficiency of qualitative analysis using GC-QMS.
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