








Headspace Analysis System
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Methylfuran

Aceticacid

Acetol

Pyridine

Methylpyrazine

Furfurylalchol

2,5-Dimethylpirazine

Furfurylacetate
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Aqueous VOC Analysis
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Thermal Desorption Analysis System*

Ž��������	����‹��•�����‹�‹������	�‹�����‹	�•�������������‹�‹�����„	‹�

����	‹����	������������‹�������������‘‚�ƒ•��•���‹��‹���������	‹�������‹����

’“‚‹��ˆ��	�������„	�������•����‹•����	����	���������	‹�������‹������	���

���•�����‹�����	‹����������‹��‹�	���������‹	�•��‹�

”��������ŽŠ�����	���������������������‹�	��•��������������������‹��„�����•�

�������������–���������„���	�������������	��‹�	���������–������

€�	��‹�‹����‘	‹�‘����	���������—�������	��˜	��‹

(×1,000,000)
7.0
6.5
6.0
5.5
5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

2.5 5.0 7.5 10.0 12.5 15.0 17.5

˜���������•��������

�—–��ˆ	������������„•
 �����‹

™��� ����� ����	����� �–��ˆ	�������������„•
��˜�����������	��� Ž������	������	�������

 �����‹

p�Š��������������

Ž
���

��� š��	�	�

�‚�



Š
™

˜

Š
—

›˜

“���‚�������˜�	œ

•	�•��
�������‡
‚�������	����

•�	��	���‹	�•��
��ž�„

‚��•�����‹�Š��������Œ�������‡�“��„	‹��‚�������	���•������—����������
˜	��‹�ƒ	���	�����	��
��Ÿ‚
¡�š���	ˆ	��	�����������¢�•�

GCMS-QP2020
Gas Chromatograph Mass Spectrometer 15



Pyrolysis System

High molecular compounds are subjected to pyrolysis at 

temperatures of 500 °C or higher, and the obtained pyrolytic 

products are analyzed with GC and GC-MS. These pyrolytic products 

re�ect the structure of the original high molecular compounds. 

Accordingly, they enable the identi cation and higher order 

structural analysis of the polymers.

Search software utilizing a pyrolysis library assists in the 

identi cation.

EGA-MS

EGA tubing
(2.5 m L, 0.15 mm I.D.)

Sample
(0.1 to 1.0 mg)

Sample cup

Multi-Shot Pyrolyzer

GC column
30 m, 0.25 mm I.D.

TD: 40–300 ºC (20 ºC/min)
PY: 550 ºC

Single-Shot (Thermal Desorption, TD)
Double Shot (Pyrolysis, PY)-GC/MS

Analysis of thermogram
corresponding to temperature

Qualitative analysis using the
MS spectrum

EGA Thermogram

MS

GC oven: 300 ºC
(Constant temperature)

GC oven:
Heating program

MS

100 600ºC10ºC/min 

Cycle 2: Pyrolysis (Py-GC/MS) - Analysis of resin

Cycle 1: Thermal desorption (TD-GC/MS) - Analysis of additives

GC×GC-MS System

Analysis of Styrene-Butyl Methacrylate by Py-GC×GC-MS

With comprehensive 2D chromatography (GC×GC), chromatographic 

separation of complex samples is achieved via 2D separation.

The Py-GCMS chromatogram is very complex, but GC×GC separation 

enables a higher degree of separation and qualitative con�rmation.

ChromSquare Analysis Software

Styrene

Butyl methacrylate

Ethylstyrene

Methylphenylacetylene

Methacrylic anhydride

Butylbenzene

0.3
0.6

0.9
1.2

1.5
sec
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AOC-6000 Autosampler

AOC-6000 Control Software

Aqueous VOC Analysis with Headspace Mode
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Analysis of a trace amount of VOC can be performed with the
headspace mode using a syringe.

A trace amount of odor compounds was detected by
concentration effect with SPME mode at high sensitivity. (5 ng/L)

Headspace Mode

Analysis of Trichloroanisole in Wine with SPME Mode
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(×10,000)
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SPME Mode

This is compatible with three sample introduction methods: liquid injection, HS (headspace) injection, and SPME (solid-phase microextraction) 

injection. It can be controlled with GCMSsolution software.

The overlap function, which improves the ef�ciency of continuous analysis, can also be used. Automatic syringe replacement (10 µL to 1000 µL) 

and a stirring function enable sample dilution, the automatic addition of internal standard substances, and the automatic creation of 

calibration curve samples.

Bromoform 2,4,6-TCA

OPTIC-4 Multimode Sample Inlet

The OPTIC-4 multimode sample inlet is a GC injection port that enables a variety of 

sample injection modes for GC-MS, including large-quantity injection, inlet 

derivatization, thermal desorption, and DMI (dif�cult matrix introduction).

Combining this with an autosampler enables automatic replacement of inserts, 

improving productivity in multisample analyses.

Sample in 
microvial

Liner
Neck

Carry In
Split Flow

Column Flow

DMI (Dif�cult Matrix Introduction) Mode Simpli�es Pretreatment

3.5

3.0
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2.0
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1.0

0.5

20.0 25.0 30.0 35.0 40.0 45.0 50.0

(×1,000,000)

1

2

3 4

5

1. Linalool

3. Ionone

5. Tetradecanoate

2. Citronellol

4. Lillial

TIC

An undiluted shampoo solution was placed directly in a microvial and measured in DMI mode,
enabling the selective analysis of volatile components.
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GC/MS Off-Flavor Analyzer

Information Registered in Database

Primary odor components GC/MS analytical conditions
• Retention time information
• MS and calibration curve information

Sensory information of odor components
• Odor characteristics
• Odor threshold value

This system combines GC-MS with a database of major odor-causing substances 

and sensory information (types of smells and odor thresholds). It provides the 

total solution required for off-�avor analysis.

This product was developed in cooperation with Daiwa Can Company.

Check of the Quality of a Smell
Disinfectant

odor

17.50 17.75 18.00 18.25

0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00

(×10,000)
195.00
210.00
167.00

28.8 pg/mg

21.75 22.00 22.25 22.50

0.5

1.0

1.5

2.0

2.5
(×1,000)
344.00
329.00
301.00

14.4 pg/mg

Mass chromatogram of 2,4,6-Trichloroanisole (Left)
and 2,4,6-Tribromoanisole (Right) in Food Packaging

Py-Screener Phthalate Ester Screening System
The use of phthalate esters is restricted in toys and food packaging, and they 

are expected to be classi�ed as restricted substances in the RoHS(II) directives. 

This system is simple to operate, even for novices. It consists of special software 

to support a series of procedures from sample preparation to data acquisition, 

data analysis and maintenance, as well as special standard samples and a 

sampling toolkit.

Sample Preparation Does Not Require Organic Solvents
Standard samples and test samples can be prepared without using organic solvents.

Standard Samples Containing
Phthalate Ester for Py-GC/MS Preparation of Resin Standard Samples

(×10,000)
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1. DBP: 162 mg/kg

(×1,000,000)

279.0
167.0
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2. DEHP: 2577 mg/kg

(×100,000)

293.0

7.0 8.0 9.0

1.50

1.25

1.00

0.75

0.50

0.25

3. DINP: 4206 mg/kg

(×1,000,000)

307.0
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4. DIDP: 138973 mg/kg

Mass Chromatogram of Compounds Detected When Measuring a PVC Cable
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High-Quality Consumables Comprising the GC/MS Flow Path

The sensitivity and stability of measurements with GC/MS depend on how much adsorption and other losses can be suppressed in 

the �ow line from sample injection to the detector. The �ow lines in the GCMS-QP series and the TQ series consist of 

high-quality, highly reliable consumable parts, so even trace-quantity concentrations can be detected with high sensitivity and 

favorable repeatability.

Micro-syringe
Autosampler syringes feature improved durability, 
clarity, and accuracy, achieving reliable injection 
accuracy.

GC septum
Our lineup now includes low bleed septa, which 
maintain optimal seal performance even when the 
injection cycles are increased, and can be used even at 
high temperatures. This reduces sensitivity variations 
due to leaks.

Glass liner
The Restek glass liner recommended for GCMS analysis uses a 
proprietary inactivation technology to dramatically suppress 
active sites. After packing into the insert, the wool is subjected to 
a complete inactivation treatment. This product is controlled 
throughout from production to �nal inspection to provide 100 % 
satisfaction.

Ferrules and gold gasket
The high-quality Vespel ferrule is easily attached and 
designed to resist leaking. The gold gasket is inactive, 
and adsorption does not occur.

Capillary columns
For the SH-Rxi series, a high-quality  fused silica like no 
other is used as the raw material. Our proprietary surface 
inactivation technology and optimal process to mask 
silanol groups result in a low-bleed column with very 
impressive inactivation performance, even with respect to 
polar compounds comparable to acidic and basic 
substances.

0 2 4 6 8 10 12 14 16 18 20 22 24

Time (min)

20.0

17.5

15.0

12.5

10.0

7.5

5.0

2.5

0.0

1 ng Tridecane peak

Brand B

Brand A

SH-Rxi-5MS

330°C

350°C

Brand C
Brand D
Brand E
Brand F

pA

An ultra-low-bleed SH-Rxi column, compared to columns

of other manufacturers, can improve sensitivity and

accuracy for low-concentration samples.
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