Scientific / Metrology Instruments
GC-Quadrupole Mass Spectrometer

JMS-Q1500GC
Gas Chromatograph Quadrupole Mass Spectrometer

Innovative 5th Generation GC/MS System

JMS-Q1500GC
This new generation GC/MS system has excellent performance characteristics that
represent a further advancement of our quadrupole MS technology.
The JMS-Q1500GC can be used for a wide range of applications such as environmental
analysis for agrichemicals and mold odor, material analysis, and aroma analysis.
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JMS-K9

JMS-Q1000GC

JMS-Q1000GCMk2

JMS-Q1050GC

・Improved user interface for easier operation
Our newly-developed “MSPRIMOTM”software simplifies the measurement process by improving the system’s ease-of-use.
Additionally, the “EscrimeTM” quantitative analysis software provides a streamlined approach for quantitation.

・Improved performance
JEOL’s QMS technology has been improved for higher sensitivity and higher speed measurements.

・Equipped with the new “Peak Dependent SIM” function
This feature automatically sets the troublesome SIM measurement groupings and optimizes the data acquisition conditions
for each channel.

・Easy maintenance
The ion source can be removed without the use of tools.

・Extensive analysis coming from versatile composition
The JMS-Q1500GC can be combined with a variety of sample pre-treatment devices to cover a wide variety of targeted
analyses. Additionally, a PI ion source and two types of direct insertion probes are optionally available for this system.
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Improved Operation Environment for GC/MS Analysis
New User Interface “MSPRIMOTM”
The MSPRIMOTM offers a new user interface that integrates all measurement related functions to improve the system’s ease-ofuse. All instrument information has been consolidated into one window which makes routine operations easier, as
well as simplifies the transfer of various instrument parameters among the different methods.

MS Method Setup Screen

GC Method Setup Screen

"MSPRIMO™ "

The status of each instrument parameter is shown on the left side of
the screen for easy confirmation that everything is working properly.
To set the MS and GC method, simply select the “method” button
and fill in their respective setup pages.
A single measurement can be executed directly from the method
setup screen. A sequential measurement of multiple samples can
be setup by selecting the “sequence” button and filling in the
sequence table. It is also possible to set up the qualitative and/or
quantitative analysis conditions for each measurement during the
method/sequence setup.
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Actual Time Display Screen During a Measurement
(Scan/SIM simultaneous measurement as example)

Better Outcome with Less Effort
GC/MS Comprehensive Analysis Software “EscrimeTM”
Our EscrimeTM software is a comprehensive analysis software that provides easier and more efficient data analysis of GC/MS data.
This software also offers an updated user environment.

The qualitative analysis portion of
the software has been updated to
consolidate all of the necessary
qualitative information into one window.
All peak information is controlled by
the peak list, which enables an efficient
spectrum analysis, library search,
chromatogram creation, etc.

The EscrimeTM and the MSPRIMOTM
software packages are directly linked so
that the qualitative and quantitative
conditions are easily adjusted, thus
improving the overall ease of
operation relative to previous versions
of the system.
The quantitative analysis of multiple
samples with multiple component is
much easier to handle within EscrimeTM.
Additionally, the quantitative analysis
report format can be customized
according to the needs of the
researcher.
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Technology Realizing High Performance
Hyperbolic-shaped Quadrupole
The JMS-Q1500GC is equipped with the largest hyperbolic-shaped quadrupole in its class. Consequently, this quadrupole
design provides superb ion transmission for much larger ion volumes which results in a wide dynamic range.

Reducing noise by a new
technology “Drawing lens”

Superb ion transmission
A unique large-sized high-precision hyperbolicshaped quadrupole is adopted, which is superb in ion
transmission in high mass region and unlikely to cause
ion-quenching problem even when introducing large
volume ions.

Improvement of JEOL’s unique Drawing lens
dramatically reduces chemical noise that
hampers high-sensitivity analysis.

Suppressing the degradation
of resolution and sensitivity
A pre-filter suppresses the degradation of resolution
and sensitivity caused by analyses of ultra-high
concentration samples such as the routine analysis
and pyrolysis analysis of multiple test samples.

Maintaining high
performance over a long
period of time
High performance is maintained over a long
period of time by a combination of a prefilter, a hyperbolic-shaped quadrupole, and
a secondary-electron PMT detector that is
resistant to degradation in an atmospheric
environment.

Adopting a new filament and
dual filament
No tools required
You can easily attach or detach the flange.
Adopting a flange with a window enables you to
visually inspect the state inside the instrument.

Making the filament life 3 times long (compared
with the conventional JEOL MS)* and adopting a
dual
filament
structure
can
enhance
productivity and maintain high sensitivity for a long
period of time.

Adopts a newly-developed measurement control system
The newly-developed control system provides faster and higher sensitivity measurements.

Maintains reputable functionality
The JMS-Q1500GC maintains the features that were highly regarded in the existing models by using a pre-filter,
and large type split flow turbo molecular pump to create stable measurements over long periods of time.
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Simple Maintenance with Reduced Cost
Easy Ion Source Maintenance
The JMS-Q1500GC utilizes a larger ion source window to simplify the ion source maintenance. No tools are required to
remove or insert the ion source chamber.

Wide!

Reduced Running Costs
The eco-friendly design reduces the consumption of electricity from the existing model by

10％ .

Q1050GC
Q1500GC
Eco information from JEOL
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Sophisticated High Performance
Higher Sensitivity for Scan and SIM Modes
By further improving JEOL’s Draw-in lens, the scan mode
sensitivity for 1pg of OFN is improved to a S/N=>1000
which is the highest for QMS.

In SIM mode, 10 fg or lower of OFN has been
achieved for the instrument detection limit (IDL).

Scan mode
m/z 272
S/N=1040

Measurement result of 1pg Octafluoronaphthalene (OFN)

Injection #

RT.(min)

1

5.57

3065 		

Area

2

5.57

2902 		

3

5.57

2981 		

4

5.57

2955 		

5

5.57

3028 		

6

5.57

3024 		

7

5.57

2987 		

8

5.57

3053

CV%

IDL(fg)

1.8

6.3

EIC(m/z 272) from 8 times sequential measurement of
100fg OFN by SIM

Response to FastGC
The data acquisition speed has been greatly improved so that high-speed measurements like FastGC are possible.

＊ Commercially available aroma oil 0.1 μL(neat)
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Simplifying the Latest Technology
New Function “Peak Dependent SIM”
This new feature simplifies the SIM grouping process.
The new ”Peak Dependent SIM” function automatically sets the optimal groupings. Therefore, anyone can easily execute
measurements using the optimal SIM conditions.
The maximum channel number for SIM measurements per 1 group is 100 channels, and the maximum group number is 300 groups.
In addition, the acquisition time per 1 channel can be set as desired for 0.1msec or more*.

Scan

If the number of components is too large,
the per-channel integration time is insufficient,
and adequate sensitivity cannot be obtained.

General SIM

Since the required channels are set automatically
according to the peak elution times,
higher sensitivity can be obtained.

Peak Dependent SIM

Sensitivity Comparison between Peak Dependent SIM Condition and General SIM Condition
Use of Peak Dependent SIM function improves the sensitivity by 2.4 to 5.5 times compared with the results measured
by using the general SIM conditions (Comparison among 3 agrichemicals).

General SIM
Endsulfan-α

Fenthionoxonsulfoxide

Chlornitrofen

Endsulfan-α

Fenthionoxonsulfoxide

Chlornitrofen

Peak Dependent SIM
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Attachments Responding to Needs (options)
For quadrupole mass spectrometers, GC/MS analyses are most commonly done by using electron ionization (EI).
The JMS-Q1500GC comes standard with the EI ionization method but also has chemical ionization(CI) and photo ionization(PI)
optionally available. By using different ionization methods, different chemical information can be obtained for the samples.
These optional techniques can further enhance your GC/MS research capabilities including quantitative analysis.
Moreover, there are also two different types of direct insertion probes optionally available.

EI (Electron Ionization)
CI (Chemical Ionization)
PI (Photo Ionization)

JMS-Q1500GC equipped with PI Ion Source (option)
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Extension to a Variety of Analyses
PI (Photo Ionization)
PI is a soft ionization method that enables easy acquisition of molecular information, just like CI.
However, because this ionization method uses only UV light for ionization, it can be optimized more easily than CI, which
requires a CI gas in the ionization region.
Additionally, the ion source is the same for EI and PI so it is not necessary to change the hardware configuration to switch
between each ionization method.
2-Octanone

EI
Light energy of
8to 10 eV or so

M+・

M+・+ e-

M

[M+H]+

CI

VUV light

[M+C2H5]+

(Methane)

[M+C3H5]+

Sample molecules

Repeller

Ions

VUV light source

C8H16O=128

M+・

MS

(VUV Light :
Vacuum Ultraviolet Light)

PI

GC column

PI Ion Source Schematic Diagram
Mass Spectrum for each Ionization Method (Sample : 2-Octanone)

Direct Insertion Probe
The JMS-Q1500GC also has two types of optionally available sample inlet probes.
Each probe is ideal for different types of samples in different physical states.

Direct Insertion Probe/C
(Direct Insertion Probe: DIP)
Solid or solution sample are put in a
narrow glass tube and then heated by
the probe heater. The components
generated by heating are then ionized
within the ion source.

Direct Insertion Probe/F
(Direct Exposure Probe: DEP)

JMS-Q1500GC with the direct insertion probe

Samples dissolved in solution are applied
to a Pt filament. Afterwards, an electric
current is applied to the filament to
rapidly heat the sample. The desorbed
components are then ionized within the
ion source.
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Combination with Pre-treatment Devices

Headspace

Purge&Trap

TG/DTA

SPME

Pyrolysis

Sniffing

By combining the JMS-Q1500GC with the various pre-treatment devices shown above,
the system can offer a variety of solutions to meet the needs of the user.
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Options that Meet Your Needs
Head Space Auto Sampler(HS) GC/MS System
A Head Space Sampler is a pre-treatment device used for the analysis of volatile organic compounds (VOC) generated from
solids and liquids.
The S-trap Head Space Auto Sampler developed at JEOL is a unique HS system that comes standard with two modes of
operation: loop mode and trap mode.
Mold odors in water were detected down to 1ppt, which is difficult to accomplish using the conventional loop mode.
Moreover, it can be applied to volatile component such as food, material, etc.
The photo shows the JMS-Q1500GC GC/MS combined with JEOL’s S-trap Head Space Auto Sampler.

Measurement of Mold Odor in Water by S-trap(trap mode)-GC-MS

Conc.: 0 ppt

Conc.: 0 ppt

Conc.: 1 ppt

Conc.: 1 ppt

Conc.: 2 ppt

Conc.: 2 ppt

Conc.: 5 ppt

Conc.: 5 ppt

Conc.: 10 ppt

Conc.: 10 ppt

Conc.: 20 ppt

Conc.: 20 ppt

The calibration curves for 2-MIB and Geosmin for the concentration range of 1 ppt to 20 ppt showed good
linearity with a correlation coefficient of 0.9997 for both.
Additionally, the fluctuation coefficient(n=5) resulted in 3.2 % and 3.6 %, respectively.
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Expanding Applications
TG/DTA-MS System
The TG/DTA-MS system enables the identification of
gaseous components generated by weight changes that
accompany the heating of a sample.
TG : thermogravimetry
DTA : differential thermal analysis

QMS

GC

TG/DTA

Sample：Calcium oxalate-hydrate
(CaC2O4・H2O)

DTA

①

H2O

②

CO+CO2

③

CO2

③

TG

②
①
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Pyrolysis GC/MS System
Pyrolysis GC/MS is an analytical technique that combines a
pyrolyser with a GC/MS. This technique is very useful for the
analysis of organic compounds generated from samples that
are subjected to pyrolysis conditions. It can be used for the
analysis of polymer materials such as synthetic polymers,
rubbers, etc.

Analysis of polystyrene after UV degradation by pyrolysis GC/MS(pyrolysis temperature：500)
Two components generated by UV irradiation degradation (Peak A & B)） were detected.

EI

6:12

EI

7:12

1-Propenylbenzene
Mass number数: 118
Molecular formula : C9H10

m/z

PI

Retention Time

6:12

m/z

PI

m/z

EI
Acetophenone
Mass number数: 120
Molecular formula : C8H8O

7:12

PI

m/z
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