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Typically, qualitative analysis using GC-QMS involves library database (DB) searches using mass spectra obtained by electron ionization (EI) method.

However, when qualitative analysis is performed based solely on the similarity to the library spectrum, depending on the compound, multiple significant

candidates may be obtained, or the wrong candidate may be selected as the identification result. Therefore, it is effective to use the method in

combination with soft ionization (SI) methods such as photoionization (PI) to confirm the molecular ion. In this case, two measurement data, one from

the EI method and one from the PI method, are obtained for one sample, making data analysis more complicated, so an integrated qualitative analysis

software capable of analyzing the two data quickly and automatically is desirable. To this end, we have developed an integrated qualitative analysis

software called "msFineAnalysis iQ" that automatically combines the analysis results of the EI method and the SI method.

However, when the target compound for qualitative analysis contains structural isomers, it may be difficult to distinguish them using only mass spectra.

In this case, identification using the retention index (RI) in combination is useful. The retention index is an indicator of the time a compound is retained

on a GC column, and each compound has its own unique retention index. Therefore, by comparing the retention index measurement value of an

unknown compound with the retention index of a known compound, the compound can be identified.

In this study, a commercially available lacquer paint was measured by pyrolysis GC/MS. Then, integrated qualitative analysis was performed using

msFineAnalysis iQ. In this MSTips, we will report an identification example of mixed xylenes (xylol) using retention index.

MS
MSTips No. 470
GC-QMS Application

Introduction 

Experimental 

The sample used was a commercially available lacquer paint (gold). A GC-QMS (JMS-Q1600GC UltraQuad™ SQ-Zeta, JEOL) was used for the

measurements. A pyrolysis device (PY-3030D, Frontier Labs) was used for the sample pretreatment, and the sample was heated to 550°C. The

ionization methods used were the EI method and the PI method. The detailed conditions for the pyrolysis GC/MS measurements are shown in Table 1.

Both GC/EI and PI data were analyzed using the GC-QMS dedicated integrated qualitative analysis software msFineAnalysis iQ (JEOL).

Results and Discussion 

JMS-Q1600GC UltraQuadTM SQ-Zeta

Identifying structural isomers using retention index
- Qualitative analysis of mixed xylenes in lacquer paint using msFineAnalysis iQ -

Product used ： Mass Spectrometer (MS)

Figure 1  Total ion current chromatograms

EI

PI

Table 1  Measurement condition

Py

Sample Volume EI: 0.55mg, PI: 0.55mg

Furnace Temp. 550℃

ITF Temp. 300℃（Auto)

GC

Column
DB-5MS　UI（Agilent Technologies）

30 m×0.25 mm I.D., df=0.25 µm

Injector Temp. 280℃

Oven Temp. 40℃(5min）→ 10℃/min → 320℃ (8min）

Injection Mode Split 50:1

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

MS

Ionization Temp. 250℃

Interface Temp. 280℃

Ion Source EI/PI combination ion source

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

Measurement ModeScan (m/z  27 - 700)

Xylol elution region



Figure 1 shows the measurement results of lacquer paint (gold) using the pyrolysis GC/MS method. The upper row is the total ion current chromatogram

(TICC) obtained by the EI method and the lower row is the PI method. In addition, Figure 2 shows an enlarged TICC image (RT5.5-9 minutes) where mixed

xylene elutes and the EI/PI mass spectrum of the three peaks ID004-006. All three mass spectra in Figure 2 are similar, and are presumed to be structural

isomers with the same molecular composition.

Table 3 shows the molecular formulas, structural formulas, boiling points, and retention index (RI) registered in the library for the four mixed xylene components.

The GC column used for this measurement is a low-polar type, so it is thought that the structural isomers elute in roughly order of boiling point. Therefore, based

on the boiling point information in Table 3, it is estimated that the four components of the mixed xylenes are eluted in the following order: Ethylbenzene, p-Xylene,

m-Xylene, and o-Xylene. In addition, in the TICC in Figure 2, there are only three elution peaks. This is presumably because the boiling points of p-xylene and m-

xylene differ by only 1°C, and so they cannot be separated on the chromatogram and are detected as a single peak.

As an example, Table 4 shows a list of individual mass spectrum analysis results (top four candidates) for ID006 using msFineAnalysis iQ. Since the similarity

obtained by library search was around 900 for all four candidates (mixed xylene components), indicating good agreement, it was difficult to distinguish between

the isomers using mass spectra alone. However, the ΔRI value made it possible to narrow down the candidates to o-xylene, which has smallest error of ΔRI=4.

Furthermore, for the two peaks ID004 and 005 in Table 2, it was possible to narrow down the identification of ID004 as ethylbenzene with a ΔRI of 7, and ID005 as

1,3-dimethylbenzene (= m-xylene) with a ΔRI of 6.

From the above, it was possible to narrow down the structural isomers for the three peaks ID004 to 006 using RI information.

Conclusion 

In this report, we showed an example of identification structural isomers using the retention index function of msFineAnalysis iQ. Although it is difficult

to distinguish between structural isomers in mass spectrum analysis , by using this software and utilizing the retention index, which is the original

qualitative analysis method of GC, it is expected that the qualitative accuracy of qualitative analysis using GC-QMS will be improved and analysis work

will be more efficient.
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Figure 2  Expanded TICC and mass spectra of peak [ID004～ID006] 
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Table 4 Individual integrated qualitative analysis result of peak [ID006]

Ethylbenzene p - Xylene m - Xylene o-Xylene

Fomula

M.W.

Structure

CAS No. 100-41-4 106-42-3 108-38-3 95-47-6

B.P.（℃）

 (760 mmHg)
136 138.35 139 144.4

Lib RI 855 865 866 888

Actual RI 862 872 872 892

C8H10

106.07825

Table 3 Information on the 4 components of mixed xylene

# Compound name CAS# Lib.
Simirality 

Index

Simirality 

Index

(Reverse)

Lib. RI

 [iu]

ΔRI

 [iu]
Fomura DBE

EI 

BasePeak 

(Lib.)

M.W.
Addition/

Desorption

Isotope 

matching

L01 o-Xylene 95-47-6 mainlib 907 907 888 4 C8 H10 4.0 91 106 無し 0.97

L02 Benzene, 1,3-dimethyl- 108-38-3 mainlib 904 904 866 26 C8 H10 4.0 91 106 無し 0.97

L03 p-Xylene 106-42-3 mainlib 879 879 865 27 C8 H10 4.0 91 106 無し 0.97

L04 Ethylbenzene 100-41-4 mainlib 863 863 855 37 C8 H10 4.0 91 106 無し 0.97

Table 2 Integrated qualitative analysis result of peak [ID004～006]

ID
RT 

[min]
RI [iu] Peak Area Compound Name CAS#

Simirality 

Index

Lib. RI 

[iu]

ΔRI 

[iu]
Fomura M.W.

Isotope 

matching

004 6.80 862 11576401 Ethylbenzene 100-41-4 959 855 7 C8 H10 106 0.98

005 7.11 872 48139384 Benzene, 1,3-dimethyl- 108-38-3 978 866 6 C8 H10 106 0.95

006 7.71 892 32690951 o-Xylene 95-47-6 907 888 4 C8 H10 106 0.97

Chromatogram Information Integrated Qualitative Analysis Result 


