
GC-QMS Application: Integrated Qualitative Analysis of Additive Components 

in Adhesive by using a Py-GC-QMS and msFineAnalysis iQ

MSTips No. 421

GC-QMS Application

MS

Product used: Mass Spectrometer (MS)

Py (EGA/PY-3030D, Frontier Labs)

Sample amount EI: 0.4 mg, PI: 1.0 mg

Pyrolysis Temp. 600℃

GC

Column
ZB-5MS（Phenomenex）

30 m×0.25 mm I.D., df=0.25 µm

Injecter Temp. 300℃

Oven Temp. 40℃（2 min）→ 10℃/min → 320℃ (5min）

Injection Mode Split 100:1

Carrier Gas He, 1.0 mL/min（Constant Flow）

MS

Ion Source Temp. 250℃

Interface Temp. 250℃

Ion Source EI/PI combination ion source

Ionization EI+ (70 eV, 50 µA),  PI+ (8～10 eV)

Acquisition Mode Scan (m/z  35 - 600)

Table 1  Measurement condition

JMS-Q1600GC UltraQuadTM SQ-Zeta

Results and Discussion

Experimental

A commercially-available vinyl acetate adhesive 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 EI and photoionization (PI) 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.

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 Ionization (EI) . 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

EI 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 GC-MS measurement results for additive components in vinyl acetate adhesive using

msFineAnalysis iQ.

Figure 1 shows TICC of Py-GC/EI and Py-GC/PI measurement results. Strong peaks derived from Benzene, Acetic acid, Toluene, Indene,

Naphthalene etc. were observed. In addition, components presumed to be additive components were also detected (components A, B and C).

Detailed analysis results for components A, B and C are shown in the next section.
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Figure 1  Py-GC/EI and Py-GC/PI total ion current chromatograms



Figure 2 shows mass spectra of components 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 EI and PI data (IM indicate molecular ion in Figure 2).

However, the relative intensities of molecular ions were higher in the PI method. The integrated qualitative analysis result lists of the top 3

candidates each components is shown in Table 2. Component A was estimated as "Ethanol, 2-phenoxy-" because the similarity score

calculated with the library DB was 922. The retention index value was ΔRI 2iu, which was a good value. This is a representative component

used as a preservative in cosmetics and pharmaceuticals. In resins, it is used as a plasticizer and a film formation assistant. From the above

results, it was found that additives were contained in the vinyl acetate adhesive. Component B was estimated as "Ethanol, 2-(2-

phenoxyethoxy)-" because the similarity score calculated with the library DB was 935. The structural formula in Figure 2 shows that component

B has the structure of the ethylene glycol moiety of component A (OCH2CH2OH) + ethylene oxide (OCH2CH2). And component C was

estimated as "Ethanol, 2-[2-(2-phenoxyethoxy)ethoxy]-" because the similarity score calculated with the library DB was 917. The structural

formula of component C was component B + ethylene oxide (OCH2CH2).

These results indicate that components B and C are similar in structure to the additive component A. The similarity in structure suggests that

the properties of the compounds may also be similar.

In this MSTips, we introduced analysis results of additive components in vinyl acetate adhesive using msFineAnalysis iQ. msFineAnalysis iQ

automatically performs an integrated analysis that combines library DB search results using GC/EI data and confirmation of molecular ions

using GC/SI data. Therefore, it was possible to easily analyze the additives in the polymeric material. This software is expected to improve the

qualitative accuracy and efficiency of qualitative analysis using GC-QMS.

# Library Name CAS# Lib. Similarity
Reverse

Similarity
Lib. RI [iu]
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Weight Check
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Isotope
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L01 Ethanol, 2-phenoxy- 122-99-6 mainlib 922 925 1225 2 C8 H10 O2 4.0 94 138 ✔ none 0.99

L02 Carbamic acid, butylmethyl-, phenyl ester 54644-61-0 mainlib 731 864 1126-1888 0 C12 H17 N O2 5.0 94 207 - - -

L03 Carbonic acid, phenyl propyl ester 13183-16-9 mainlib 718 820 954-1716 0 C10 H12 O3 5.0 94 180 - - -

L04 Carbonic acid, ethyl phenyl ester 3878-46-4 mainlib 702 799 1233 10 C9 H10 O3 5.0 94 166 - - -

L05 1-Phenoxy-2-chloropropane 53491-30-8 mainlib 701 790 828-1590 0 C9 H11 Cl O 4.0 94 170 - - -

# Library Name CAS# Lib. Similarity
Reverse

Similarity
Lib. RI [iu]

ΔRI

[iu]
Formula DBE

EI Base

Peak (Lib.)
MW

Molecular

Weight Check

Adduct

/Loss

Isotope

Matching

L01 Ethanol, 2-(2-phenoxyethoxy)- 104-68-7 mainlib 935 935 1105-1867 0 C10 H14 O3 4.0 45 182 ✔ none 0.99

L24 Benzene, 4-methyl-1,2-dinitro- 610-39-9 mainlib 531 555 1585 73 C7 H6 N2 O4 6.0 30 182 ✔ none 0.81

L02

Benzene, 1,1'-[1,2-ethanediylbis(oxy-

2,1-ethanediyloxy)]bis- 53129-28-5 mainlib 640 648 1975-2559 463 C18 H22 O4 8.0 77 302 - - -

L03 2-Phenoxyethanol, isopropyl ether - mainlib 625 686 987-1571 0 C11 H16 O2 4.0 94 180 - - -

L04 2-Phenoxyethanol, n-propyl ether - mainlib 620 679 1051-1635 0 C11 H16 O2 4.0 45 180 - - -
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Matching

L01 Ethanol, 2-[2-(2-phenoxyethoxy)ethoxy]- 7204-16-2 mainlib 917 936 1380-2142 0 C12 H18 O4 4.0 45 226 ✔ none 0.95

L02

Benzene, 1,1'-[oxybis(2,1-

ethanediyloxy-2,1-ethanediyloxy)]bis- 20768-77-8 mainlib 706 724 2278-2862 480 C20 H26 O5 8.0 77 346 - - -

L03 Ethanol, 2-(2-phenoxyethoxy)- 104-68-7 mainlib 646 686 1105-1867 0 C10 H14 O3 4.0 45 182 - - -

L04

Benzene, 1,1'-[1,2-ethanediylbis(oxy-

2,1-ethanediyloxy)]bis- 53129-28-5 mainlib 583 621 1975-2559 177 C18 H22 O4 8.0 77 302 - - -

L05 2-Nitrophenethyl alcohol, methyl ether - mainlib 578 637 1083-1845 0 C9 H11 N O3 5.0 45 181 - - -

Figure 2  Mass spectra of component A,B and C 

Table 2  Integrated qualitative analysis result of component A,B and C 
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Mass Spectrum: EI (ID: 100, RT: 10.78 min)
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