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Warranty Information

Thank you for purchasing the GCMS-QP2010.
Shimadzu provides the following warranty for this instrument.

1. Period

2. Terms

One year from the date of first use (limited to domestic use) or 6 months after repair
or overhaul of the rotary pump or turbo molecular pump.

The manufacturer will provide free replacement parts for, or repair free of charge, any
instrument that fails during the warranty period, if the cause can be attributed to a
defect in manufacturing.

3. Items Not Covered by the Warranty

The warranty does not cover malfunctions that result from:

a) misuse;

b) repairs or modifications made by any company other than an authorized
Shimadzu representative;

c) external factors;

d) operation under severe conditions, such as: environments with high temperature,
high humidity, corrosive gas, vibration, etc.;

e) fire, earthquake or other forces of nature;

f) moving or transporting the instrument after its initial installation.

g) The warranty does not cover replacement of consumable items or parts that can
be regarded as consumable.

ll/ Note

Floppy disks, CD-ROMs and other recording media are considered consumable
parts.

© 2001-2008 Shimadzu Corporation.
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Replacement Parts Availability

Replacement parts for this instrument will be available for a period of seven (7) years after the
discontinuation of the product. Thereafter, such parts may cease to be available.

Please note that Shimadzu does not manufacture some parts of the instrument. For such parts, we will
estimate the volume of part use within the aforementioned period after receiving notification of product
discontinuation, and we will stock the part. However, due to incorrect estimates or circumstances under the
control of the parts manufacturer, parts not manufactured by Shimadzu may not be available during the
7-year period after discontinuation of the product.
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Precautions for Safe Operation

The gas chromatograph mass spectrometer is an analytical instrument used for qualitative and quantitative
analyses.

Please note the following points to facilitate safe operation of this instrument.
1. Use this instrument only for the specified types of analyses.

Follow the procedures as written in this manual.

Observe all warnings and precautions.

TN

Do not disassemble or modify the instrument without the express approval of an authorized Shimadzu
representative.

4

For service or repair, contact your Shimadzu representative.

l// Note

Warnings, precautions and other items of interest are indicated by the following conventions:

Indicates a potentially hazardous situation which, if not avoided, could
A Warning result in serious injury or possibly death.

Indicates a potentially hazardous situation which, if not avoided, may
& Caution result in minor to moderate injury or equipment damage.

/ Emphasizes additional information that is provided to ensure the proper
use of this product.
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/ In this manual and on the instrument, the following

Note symbols are used as indicated below.
A Indicates danger from high voltage.
& Indicates danger from high temperature components.
Refer to the user manual for details about handling or
A operation.

A Warning

Internal repair of the instrument is dangerous. Contact specially trained
Shimadzu representatives for service or repair.

A Warning

Do not disassemble or modify the instrument without authorization, as this
will compromise safety.

A Warning

Read this user manual to learn how to safely maintain and operate the
instrument, and follow all procedures as described. Operating the instrument
other than as described is potentially hazardous.
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Installation Site Precautions

A Warning

The solvents used with the gas chromatograph mass spectrometer are
flammable and toxic. Install the instrument in a well-ventilated room.
Otherwise, solvent vapors could cause poisoning, or ignite and cause a fire.
Do not use this instrument in an area that contains combustible gases, as the
instrument may ignite them and cause a fire.

A Warning

Do not place flammable materials near the column oven exhaust at the back
of the instrument, as they could ignite and cause a fire.

A Warning

The lab table or other surface on which this instrument is installed should be
level, stable, and sufficiently strong to support the instrument's weight.
Otherwise, the unit could tip over or fall off the surface.

A Warning

Avoid installing the instrument where there is corrosive gas or excessive
dust. The instrument performance could be affected and its service life
shortened.
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Installation Precautions

A Warning

A Shimadzu engineer must perform instrument installation and configuration.
To prevent potential injuries, contact a Shimadzu representative if the
instrument must be moved after installation.

Power Supply
Power Requirements
For 100 V - 115V Type
AC Single Phase, Frequency 50 - 60 Hz

GC: 1800 VA

MS: 1000 VA

PC (including CRT): See PC manual.
Printer: See printer manual.

For 220 V - 240 V Type
AC Single Phase, Frequency 50 - 60 Hz

GC: 2600 VA

MS: 1000 VA

PC (including CRT): See PC manual.
Printer: See printer manual.

A Warning

Use a power supply with a circuit breaker that is dedicated to this instrument.

Avoid sharing a power supply with other instruments. Do not use power cords

other than those supplied with the instrument, as this may cause fire or

electric shock.

» Please note that additional options will increase the required current
capacity.

GCMS-QP2010



A Warning

Ground the instrument. Grounding is necessary to prevent electric shock in
the event of an accident or electrical short. Ground should be 100 €2 or less.

A Warning

Do not place heavy objects on the power cable, and avoid placing hot items
near the cable. Do not excessively bend or pull on the power cable. It could
be damaged, resulting in fire or electric shock. If the cable becomes
damaged, contact your Shimadzu representative.

Ambient Environment

Temperature: 18 - 28 °C and should be held constant (Specification warranty range); 15 - 35 °C
(Running warranty range)
Humidity: 40 - 70 % (avoid condensation)

l// Note

Choose an installation site with minimal detrimental factors such as dust,
vibration, ambient noise, corrosive gas, and magnetic fields. To maintain
good performance, note the following directions.

1. Minimize temperature fluctuation during use.

2. Avoid exposure to hot or cold air.

3. Avoid exposure to direct sunlight.
Although this instrument can operate within the running warranty range,
extensive operation beyond the specification warranty range may result in
problems such as shortening the service life of the instrument.
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Gases

Carrier gas: Helium

Supply pressure: 300 - 980 kPa

Purity: 99.995 % or greater

» The pressure and flow rate setting range on the GC varies according to the supply pressure. Normally a
supply pressure of 700 - 800 kPa is necessary.

» Some optional accessories may require a gas other than the one specified above. Consult the user
manual accompanying the accessory for more information.

» Some applications, such as agrochemical analysis, may require helium of a higher purity

(99.999 - 99.9999 %).
ll/ Note

Helium of at least the purity indicated above must be supplied as the
carrier gas through the supplied tubing. If a carrier gas of lesser purity is
used, performance may be compromised. Refer to Section 2.3 "Gas
Requirements", page 13 for more information.
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High-Pressure Gas Precautions

A Warning

A high-pressure gas cylinder will be used to supply the carrier gas. When
handling the gas cylinders, observe the following suggestions.

1. Keep gas cylinders in a well-ventilated area outside of the instrument
installation site. Avoid exposure to direct sunlight. Use lines to
transport the gas from the cylinders to the instrument. For flammable
gases, this precaution is required by law.

2. Ensure that gas cylinder temperature never exceeds 40 °C. No open
flame permitted within 2 m of the cylinder.

3. Choose an instrument installation site with sufficient ventilation, and
include checking for gas leaks with leak detection solution in your
daily inspection procedure. Do not smoke or use open flames within
5 m of the instrument when using highly combustible gases, such as
acetylene and hydrogen, or potentially combustible gases, such as
oxygen and nitrous oxide. Install and maintain effective fire
extinguishers.

4. Secure cylinders with clamps or by some other method to prevent
them from falling over.

5. When finished using the gas, immediately close the main cylinder
valve.

6. Verify that the pressure gauges are functional at least once every
three months.

7. Warning signs (adhesive aluminum plates) are available to indicate
hydrogen gas use. Ask your Shimadzu representative for more
details. Signs are supplied free of charge to sites in which they are
mandatory.

Legal authorization is required to use cylinders with a capacity of 300 m?3 or
greater.

Please refer to high-pressure gas control laws, liquid petroleum gas safety
regulations, general high-pressure gas safety regulations, and fire safety
laws for more information.

GCMS-QP2010
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( For Safety Use of Hydrogen Carrier Gas

A Warning

Hydrogen gas, which is used as the carrier gas in gas chromatographs, is a
dangerous gas that explodes easily. Read safety precautions in "GCMS-
QP2010 Series Hydrogen Carrier Gas Safety" thoroughly before using the
GCMS-QP2010, and use the product correctly. Be sure to observe the
precautions described there. They are important for ensuring safety. Cautions
related to hydrogen gas are also listed in the gas chromatograph user
manual. Please read these as well.

Hydrogen Gas Properties

Hydrogen is a dangerous gas which can easily explode if handled improperly.

When hydrogen is to be used as the carrier gas, be sure to understand the

characteristics and proper handling of this gas.

» Colorless, odorless gas

» Wide combustion range, combustible within range of 4 vol% to 75 vol%
when mixed with air.

* Ignites with extremely low energy.

» Easily accumulates near the ceiling, as it is lighter than air.

* Quickly mixes with air due to its high diffusion rate.

» Automatically ignites when rapidly expanding.

» The hydrogen flame is invisible, and easily carried by the wind.

* When mixed with a halogen gas such as chlorine, it explodes on direct
exposure to sunlight.

GCMS-QP2010



Operation Precautions

A Warning

Always wear safety glasses or goggles when handling solvents. If solvent
gets into the eyes, blindness could result. Should solvent get into the eyes,
immediately flush with large amounts of water and seek medical attention.

A Warning

Safety glasses should be worn during sample injection to prevent the
dangers associated with mechanical injury from the syringe or solvents
splashing into the eyes. The injection port is typically under a pressure of a
few hundred kPa to enable carrier gas to flow into the column. As a result,
when a liquid sample is injected with a syringe, the plunger may be
discharged from the syringe barrel, or the flow may be reversed and the
sample ejected. Furthermore, when a large sample volumes are injected, the
septum deteriorates more quickly and the sample may be ejected from the
injection port.

A Warning

Do not place solvents near PCs, printers or other instruments, as fire or
instrument damage could result.

A Warning

Do not use flammable sprays (hair sprays, insecticide sprays, etc.) near this
instrument, as they could ignite and cause a fire.

A Warning

To prevent injuries and instrument damage, do not disassemble or modify this
instrument, or perform internal repairs.

A Warning

If the power cable becomes dusty, remove the plug from the outlet and wipe
away the dust with a dry cloth. Fire may result if dust is allowed to
accumulate.

GCMS-QP2010
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( Precautions for Inspection, Maintenance, Adjustment, and Care of the Instrument >

l// Note

To clean the surface of the instrument, use a soft cloth and water or
neutral detergent. Wipe dry with a clean cloth.

l// Note

Periodic maintenance of the rotary pump and turbo molecular pump are
recommended. Refer to respective manual for the interval.
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Warning Labels

A Caution
DO NOT BLOCK VENTS

Do not place anything on top of the instrument which might block vent holes
and cause overheating.

A Warning
DO NOT TOUCH

High Temperature injection ports, detectors and upper cover.

Warning

DO NOT TOUCH
The rear panel may be hot and can cause burn.

GCMS-QP2010
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A Warning

PRECAUTIONS IN USING HYDROGEN GAS
Shut off hydrogen and cap unused column fittings to prevent accumulation of
hydrogen in oven and possible explosion.

Warning

PRECAUTIONS IN USING HYDROGEN GAS

If hydrogen gas accumulates inside the vacuum chamber, it could potentially
ignite.

When hydrogen carrier gas is used, keep the knob on the front door
completely loosened except when starting up the vacuum pump.

Warning Label

2
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A Warning
HOT AIR EXHAUST

Keep temperature sensitive materials away from opening.

Label

A Warning
HIGH VOLTAGE

Disconnect power cable before removing cover. Refer servicing to qualified
service personnel.

Warning
Label
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A Warning

WARNINGS IN USING HYDROGEN GAS
When hydrogen gas is in use, care should be exercised in order to prevent
accident.

1. Connect gas lines correctly. Do not connect the hydrogen line to the
air inlet, or hydrogen will leak excessively.

2. When the device is not in use, the main valve of the hydrogen gas
cylinder must be closed. Also make sure there is no gas leakage
from the main valve of the supply.

3. The flow line for hydrogen gas should be checked leakage whenever
it is used.

4. To prevent buildup of explosive concentration in case the hydrogen
gas leaks, the room in which the device is used should be ventilated.

5. When analyses are completed, close the main valve of the hydrogen
gas container immediately before performing other procedures.

A Caution

CAUTION IN GAS PLUMBING
The pressure regulators will be damaged when subjected to pressure beyond
their specification.

Do not exceed maximum source pressure of 800 kPa or the maximum
specified pressure given in the instruction manual.

Warning
Label
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HIGH VOLTAGE

A Warning

Do not open the cover. Danger! High voltage may cause electric shock.
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Handling Emergencies

The following measures should be taken in the event of an emergency such as a malfunction of the gas
chromatograph mass spectrometer.
Take adequate precautions and contact your Shimadzu representative as necessary before resuming use of
the instrument.
In the event of an emergency...
1. Turn off the gas chromatograph and mass spectrometer.
2. Turn off all accessories.
3. Close the valves in all carrier gas and air lines.
4. Turn off the power supply.
« If the power cable is attached to a power board, turn off the power board.
« If the power cable is plugged into an outlet, unplug the cable.
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Measures during Power Outage

For power outages of 10 minutes or less, normally no particular procedure is required as long as the
"Vacuum Restart Mode" checkbox is selected in the "Vacuum Control" window. The instrument will
automatically restart when the power comes back on.

Yacuum Control d |

Auto Startup | Suta Shutdawmn Cancel
Mot Ready d ¥ Yacuum Festart Mode

| Advanced > |

For long-time power outages, perform the following procedure.

Shutdown Operation for Long-Time Power Outages

. Turn off the gas chromatograph and mass spectrometer.
. Turn off all accessories.
. Close the valves in all carrier gas and air lines.
. Loosen the nut fastening the column on the interface to release the vacuum of the vacuum system.
. Turn off the power supply.
« If the power cable is attached to a power board, turn off the power board.
« If the power cable is plugged into an outlet, unplug the cable.

a b~ WON -

For power outages while using hydrogen carrier gas, perform the following procedure.

Power Outage Operation While Using Hydrogen Carrier Gas

. Immediately stop the supply of hydrogen gas.

. Switch OFF power to the GC and the MS.

. Open the windows and doors of the room where the instrument is installed to thoroughly ventilate.

. Confirm that there is no ignition source in the room that could ignite the hydrogen gas.

. Wait until the temperature of all GCMS-QP2010 components has fallen to the ambient temperature
(approximately 1 hour).

6. Open the front door of the GC and loosen the nut of the interface to return the interior of the MS to

atmospheric pressure.

7. Confirm that the knob on the front door of the MS is completely loose.

. Wait until all hydrogen gas is completely expelled (approximately 30 minutes).

9. After confirming the items in "Precautions in Installation" and "Precautions in Operation and

Running of the Instrument”, use the standard startup procedure to start the GC and MS.

a b~ ON =

oo
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Action for Environment (WEEE)

To all users of Shimadzu equipment in the European Union:

Equipment marked with this symbol indicates that it was sold on or after 13th August
2005, which means it should not be disposed of with general household waste. Note that
our equipment is for industrial/professional use only.

Contact Shimadzu service representative when the equipment has reached the end
of its life. They will advise you regarding the equipment take-back.

WEEE Mark

With your co-operation we are aiming to reduce contamination from waste electronic and electrical
equipment and preserve natural resource through and recycling.
Do not hesitate to ask Shimadzu service representative, if you require further information.

Voltage Fluctuation

To all users of Shimadzu equipment in the European Union:

This equipment can only be connected to a supply with the impedance 0.1 ohm or lower. If necessary,
determine the impedance in consultation with the supply authority.

i’/ Note

If the actual system impedance Z, exceeds 0.1 ohm at the point of interface point on the user's
premises, the supply authority may impose restrictions to connection on the use of the equipment.

l// Note

If the actual system impedance Z,. has been declared to, or measured by the user, the user can use
the information to assess the equipment's suitability without reference to the supply authority.
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Introduction

Thank you for purchasing a GCMS-QP2010 instrument. Read this user manual carefully before using the
instrument for optimal performance and to make full use of its capabilities.

This manual assumes that the user has a working knowledge of Windows. There are numerous references
to functions and terminology specific to Windows; refer to a Windows user manual as necessary. Users who
have never worked with Windows should read a Windows user manual before using this document.

Using this Manual

Read and understand this manual before operation. Keep this manual in a readily accessible location.
Window and dialog box names are italicized.
Menu names and commands, as well as Assistant Bar icon names are shown in bold.
A menu sequence is represented by the menu name (or item name) followed by a ">" followed by the item
name (or sub-menu name) as in the following examples:
Main Menu Item > Sub-Menu Item > Selected Menu Item
Start > Settings > Control Panel
File > Print
When a menu sequence leads to a tabbed dialog box, the tab to select is shown in the same manner:
Method > Set Parameters > General tab

PDF versions of this guide and the operation guide, etc. should have been placed in the folder
"GCMSsolution\Manual" on your computer. Please refer to them as necessary.

GCMS-QP2010
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29 1 Overview

GCMS-QP2010

This section presents an overview of the GCMS-QP2010.

The GCMS-QP2010 instrument is a bench-top type gas chromatograph/mass spectrometer
intended for high-precision GC/MS analysis. The instrument enables mass spectrum
measurement for qualitative analysis or identification of unknowns and Selected lon
Monitoring (SIM) measurement for quantitation of trace constituents.

GC

Figure 1.1 GCMS-QP2010

The standard model includes the following components:

GC-2010 high-performance gas chromatograph

Vacuum differential pumping* by the turbo molecular pump with the rotary backing pump

Vacuum gauge for chamber pressure monitoring*

Direct-coupled GC/MS interface

Electron Impact (El) ion source with independent temperature control

Electron energy/current variable dual filament ion source

Quadrupole mass filter with pre-rods

Electron multiplier detector with conversion dynode

Power source and instrument control circuit

* For Single TMP models, the vacuum differential pumping becomes a single
pumping, and the ion gauge is not included.

GCMSsolution Ver. 2 software is used to control the GCMS-QP2010 and perform data
acquisition and post run analysis. The software includes the following functions:

Control of GCMS-QP2010 and peripherals such as the autosampler, and automatic
adjustment of the instrument by autotuning

QA/QC functions support data precision and quality management.

Creation of analysis methods

Scan and SIM data acquisition

Qualitative processing which includes the display and processing of mass spectrum as
well as library searches

Quantitative processing which includes the creation of compound tables, calibration
curves and concentration calculations

Customizable reports

Sequential data acquisition/analysis by batch processing
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29 1 Overview

Features

This section describes the functions and performance features of the GCMS-QP2010.

High Sensitivity
Quadrupole ion focusing GC/MS systems provide the highest sensitivity in their class,
significantly broadening the range of applications for GC/MS.

High Mass Range

The instrument achieves a high mass range analysis up to m/z 1024 (for Single TMP
models, the analysis can be performed up to m/z 900), significantly broadening the range of
applications for GC/MS.

Compact
The GCMS-QP2010 requires minimal space, even with the optional autosampler installed.

Intuitive Operation

Because the GCMSsolution software is intuitive, novices to GC/MS can acquire and
analyze data, as well as generate reports in the familiar Windows environment. QA/QC
functions provide instrument status and data precision management.

Multi-Compound Analysis

The high sensitivity of the GCMS-QP2010 enables SIM measurements for more
compounds. lons can be monitored simultaneously on a maximum of 64 channels. High
sensitivity analysis can be performed on a larger number of compounds because time-
division settings may be assigned for up to 128 groups, each with up to 64 channels.
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9 1 Overview

. 3 Component Names

This instrument is composed of a gas chromatograph (GC), mass spectrometer (MS), rotary
pump, personal computer system (PC) including monitor and printer, and other options. For
the GC-2010 gas chromatography, refer to the separate GC-2010 user manual.

1.3.1 GC/MS Analytical System

Injection Port GC Oven Door
Knob GC Display
\ ;77$7Un|t %9;7 ‘:\\177;'777 —
— D oOOoO
\ o 77
Front Door __§ 8 o
’ GC Unit
28 o0
- — [en]en]enlan]
S 8888
T ==
\ = T
PFTBA Supply ***’jfii
Door Lever GC Power Switch
Figure 1.2 GCMS-QP2010 (Front View)
Carrier Gas RS232C Exhaust
Connection Cable Opening IEEE1394 Connector
(to PC)
‘ T
] i Rotary Pump
Leb =0 do] Power Outlet
— 7.  E%|=

MS Power Switch

Il
0 | 1)

SESESESRSRS]
elelele) Dﬁ]l:n:t

= = '@ " (10 A circuit breaker:
: 1 © (0000000000000 uumuuuuuuuu@ POWGF is automatically
° ° H| o UDDUUUDUUUUUUUUUU cut if current exceeds
L 10 A)
1: ON 0: OFF, ~: AC
GC Power Cord Vinyl Tubing MS Power

(Vacuum Llne) Cord Connector

Figure 1.3 GCMS-QP2010 (Rear View)
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(Dual TMP model)

Detector Analyzer Tube Interface

Measurement
lon Gauge

Internal View
External View

(Single TMP model)

Detector Analyzer Tube Interface

Internal View

External View

Figure 1.4 Mass Spectrometer
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1.3.2 GCMS-QP2010 lon Source
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1.3.3 Rotary Pump

Figure 1.6 Rotary Pump
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9 1 Overview

. 4 Standard Accessories

This section describes the standard accessories that accompany the instrument. Refer to
the GC-2010 user manual for the accessories included with the GC-2010 gas

chromatograph.

Part Name Part Number Qty
Nut, SSNE16 /012 (5 pcs) 670-11009 1
Ferrule, GVF-004 (10 pcs) 670-15003-03 1
Ferrule, GVF-005 (10 pcs)* 670-15003-04 1
Tweezers, AA 086-16101 1
Screwdriver, Phillips #2 086-11002 1
lon source attachment jig 225-10194-91 1
Septum (10 pcs) 221-35507-01 1
Wrench (5/16 -1/4) 086-03410 1
Wrench, Hex 3 086-03804 1
Wrench, Hex 5 086-03806 1
Screwdriver, Minus 100 086-10403 1
Screwdriver, #4 086-12011 1
Column mounting jig (to interface) 225-11657-08 1
Column mounting jig (to injector) 225-11657-09 1
Parallel pin 026-11007-02 1
Cable, IEEE1394 225-19050 1
Cable, RS232C 225-19051 1
Gasket 221-48990 1
Case 670-12546 1
Interface cover 225-11674 1
Vinyl tube 016-31331 1
Hose clamp 037-61019 2
* This part is not included with the Single TMP model.
In the case of a Single TMP model, the following parts are also attached.
Part Name Part Number Qty

G-type blank nut (2 pcs)

221-35566-92

O-ring, 4D P5, 5/PKT, for glass insert
attachment

036-11203-84

Gasket, Al, column packing (100 pcs) 201-35183 1
Deactivated silica wool, 2 g 221-48600 1
Glass insert, SPL 221-41444-01 1
Glass insert, SLESS 221-48335-01 1
Wrench for glass insert nut 221-46977 1
Injection port cover 221-43597 1
Spanner 10 x 12 086-03011 2
Spanner 6 x 8 086-03003 1
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Software Overview

This section presents an overview of GCMSsolution.

GCMSsolution is Windows software that is used to controls the GCMS-QP2010,
autosampler and all other peripheral units. It provides data acquisition, qualitative analyses,
quantitative analyses and report creation.

Sample

JDDDD 1 “\N“

|1l

Py
()
°
o
a

Quantitative

Analysis Analysis

o) @ o / N
Qualitative [g <
L
/

Figure 1.7 Software Functions

The program uses commands that are common to the Windows 2000 and Windows NT 4.0
operating systems. Prior to use, carefully read the user manual of the appropriate operating
system. This manual should be read after gaining a basic understanding of Windows
operations, such as opening and saving files.
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. 6 Software Operation Flow Chart

This flow chart presents the basic order of GCMSsolution operations. The chapters in which

the respective procedures are described are listed where appropriate.

o

GCMS GCMS
Real Time  Postrun
Analysis Analysis

Data Acquisition

Batch Processing
(Data Acquisition
through Data

Analysis)

System Check

&

2. Basic
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Processing
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JLenmmp

1
Startup/Shutdown E%
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Tuning /
€@umnmp

wv—al

2. Basic Operations

3. Data Acquisition

Figure 1.8 Software Operation Flow Chart (Part 1)

GCMS-QP2010

I.II‘

A 4




Qualitative Analysis Quantitative Analysis

Standard Data

Compound

: E ] Qualitation

Table
ennm )
Batch Processing [
(Data Analysis)
|
M Standard
m Data
Calibration
- Curve
Batch .‘ .. }
Processing
|
.U k
nknown
.Data
7. Continuous -'I'-JE Quantitation
Analysis | |
emm)
B
|
= u
I — u
- 4. Qualitative
Batch File Analysis |
|
|
|
=x |
‘ll»ﬂ‘ll TRRRERRN] R
Method File
=0
b
Ll 5. Quantitative
Data File Analysis
Report 6. Generate Custom Reports
File

Figure 1.9 Software Operation Flowchart (Part 2)

10 00 GCMS-QP2010 [



|

Introduction

This section describes the following basic operational procedures of GCMSsolution:
» GC Basics

+ Gas Requirements

* Instrument Startup and Shutdown

+ Daily Startup and Shutdown

» Column Replacement

+ System Configuration

+ System Check and Tuning

» Common Operations

An understanding of these topics is crucial for operating the GCMS-QP2010 instrument and
GCMSsolution software.
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29 2 Basic Operation

. 2 GC Basics

For specific information about the GC-2010 gas chromatograph, consult its accompanying
user manual (P/N 221-40406). Note that the standard procedures for operating the GC-
2010 may differ from those described below.

Instrument Parameters

The GCMS-QP2010 instrument parameters, including GC temperature and pressure
parameters, may be set from the PC. The parameters are saved in a file referred to as the
"method file." Method files may be stored on the hard drive and the saved parameters
loaded into the software. For more information about method files, refer to Section 2.9.1
"Managing Files", page 60.

GC-2010 parameters may be set directly from the keypad or from a method file on the PC.

Injection Port Description

With a GC/MS system, air must be prevented from leaking into the carrier gas.
Ensuring carrier gas purity will:

1. Prevent capillary column deterioration.
2. Prolong the life of the MS filament and ion source.
3. Minimize the background noise in the analyzer.

To prevent air from leaking into the carrier gas, the GCMS-QP2010 seals the standard
injection port with a gold (Au) gasket, as shown in the diagram below.

Septum Retaining Nut —p &=
= ¢— Needle Guide

Septum — p
P ¢——7 Spacer

Capillary
Adapter
(INJ side)

Figure 2.1 Injection Port
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. 3 Gas Requirements

This section describes the carrier gas used by this system. The specifications presented
below must be followed to promote safety and maintain instrument performance.

Carrier gas: Helium
Supply Pressure: 300 - 980 kPa
Purity: 99.995 % or greater

* The pressure and flow rate setting range on the GC varies according to the supply
pressure. Normally a supply pressure of 700 - 800 kPa is necessary.

+ Some optional accessories may require a gas other than the one specified above.
Consult the user manual accompanying the accessory for more information.

+ Some applications, such as agrochemical analysis, may require helium of a higher

purity (99.999 - 99.9999 %).
ll/ Note

Any air leakage into the gas supply lines will degrade the purity of the gas and may
affect system performance. The helium supplied to the GC must meet or exceed
the given purity specification. Using a gas of lesser purity may deteriorate system
performance.

GCMS-QP2010
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29 2 Basic Operation

2, 4 Instrument Startup and Shutdown

This section explains how to start up and shut down an installed instrument.

2.4.1 Starting the Instrument

1. Tumn on the carrier gas.

(1) After verifying that the carrier gas is helium with a purity of at least 99.995 %, make
sure that the carrier gas lines are connected as shown in the diagram below.

(2) Open the main valve of the carrier gas cylinder.

(3) Ensure that the supply pressure, or the pressure at GC carrier gas inlet, is
300 - 980 kPa (about 3 - 9.8 kgf/cmz).

l// Note

When changing gas cylinders, make sure that there are no leaks from the
connection at the gas cylinder.

[
Le &0, e}
Carrier — I =, |=
Gas Port —= =
o o N0 e — Qo | =—
P H H I —
g { (
D] < \ J ® ®
o I — — °|
D] o Et — — ®
iz U of = =
]; : § © (000000000000000000000000 © @)
L

o 00000000000000000p- JlL0000000
0 I

Figure 2.2 Carrier Gas Inlet
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2. Inspect the injection port glass insert using the following procedure to determine
whether the glass insert is appropriate for the application.

(1) Hold the septum nut and remove the glass insert nut of the injection port. Lift the
septum nut straight up and remove it.

«4——— Septum Nut

Figure 2.3 Injection Port Nut Assembly

A Caution

It is important to hold the septum nut while removing the glass insert nut. If you remove
the glass insert nut without holding the septum nut, it is pulled by the tube. The septum
nut will hit the glass insert and break it.

15



(2) Remove the glass insert with forceps, and verify that it is appropriate for the
application. Refer to the figure below. Check the silica wool to make sure that it is
clean and positioned properly.

25 mm
%
x
Glass Wool
2l 5 mm
Split Splitless

Figure 2.4 Packing Glass Inserts

(3) If the silica wool is contaminated, remove the wool, and clean or replace it. Pack an
appropriate amount of clean silica wool at the specified location. For split injection
this is about 10 mg and for splitless about 2 mg.

16 [0 GCMS-QP2010 [



(4) Install the glass insert and graphite ferrule as described below. Refer to the figure of
the upper injection port assembly as necessary.

a) Temporarily slide the O-ring onto the glass insert so that it is about 4 mm from the
top, as shown in the diagram below. Guide the glass insert into the injection port
until it touches the bottom. The O-ring will be about 3 mm from the top of the
insert when properly positioned.

b) Position the injection port nut assembly on top of the glass insert.

c) Securely tighten the nut with the provided hex wrench.

o
T

4 mm
L //
O-ring
’
Split Splitless

Figure 2.5 Placing the O-ring
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2 Basic Operation
2.4 Instrument Startup and Shutdown

3. Install the column holder and capillary column.

Attaching the Column Hanger

Attach the column hanger to the connecting holes as follows:

(1) Squeeze the tabs at the top of the hanger so the ends of the hanger can be inserted
into the connecting holes. The standard column mounting position is on the back side
of the hanger. When connecting two columns, mount one in front and the other in
back.

Column Hanger

Figure 2.6 Connecting the Column to the Column Hanger

Connecting the Capillary Column to the Injection Port

(1) Push the capillary column through the Vespel ferrule and nut. Refer to Figure 2.7
"Using the Column Fitting Jig".

(2) Insert the end of the capillary column into the column fitting jig (P/N 225-11657-09),
so that the capillary column protrudes about 1 cm from the end of the jig as indicated
in Figure 2.7 "Using the Column Fitting Jig" Secure it by tightening the nut. Cut the
protruding end of capillary column.

GCMS-QP2010



2 Basic Operation
2.4 Instrument Startup and Shutdown ”

(3) Mark the capillary column beneath the tightened nut with tape as shown in Figure 2.8
"Marking the Column with Tape".

(4) Remove the capillary column from the jig without moving the tape, and wipe the
capillary column with acetone. Insert the column into the injection port and secure it
by hand tightening the nut. If the ferrule is new, use the wrench to turn the nut an
additional full turn. If the ferrule has been previously used, use the wrench to tighten
the nut by turning it 20 to 40 degrees.

(5) Remove the tape used to mark the column.

Cut Column
Flush With

End of Jig N

A
Column
Mounting Jig
(for INJ) 40 mm | (21 mm for 0.53 mm
column)
\ A
Ferrule
Nut
<4— Capillary Column
Figure 2.7 Using the Column Fitting Jig
Part Name Part Number
Vespel ferrule 670-15003-03 (for 0.25 mm column)

670-15003-04 (for 0.32 mm column)
670-15003-07 (for 0.53 mm column)
Column mounting jig 225-11657-09

Nut 670-11009

Capillary column cutter |221-50595-91 (option)

GCMS-QP2010
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2.4 Instrument Startup and Shutdown

ll/ Note

A graphite ferrule is crimped by the jig, so that it is attached to the column, whereas
a Vespel ferrule is not crimped and will slide on the column. To ensure proper
positioning of the column, mark the column beneath the Vespel ferrule and nut with
tape. Ensure that the tape is removed after installation.

Jig

‘ %// Nut

Tape

Column

Figure 2.8 Marking the Column with Tape

Connecting the capillary column to the MS

(1) Push the capillary column through the Vespel ferrule and nut. Refer to Figure 2.9
"Using the Column Mounting Jig".

(2) Insert the end of the capillary column into the column fitting jig (P/N 225-11657-08),
so that the capillary column protrudes about 1 cm from the end of the jig as indicated
in Figure 2.10 "Connecting the Capillary Column to the MS". Secure it by tightening
the nut. Cut the protruding end of capillary column.

(3) Mark the capillary column beneath the tightened nut with tape as shown in Figure 2.8
"Marking the Column with Tape".

(4) Remove the capillary column from the jig without moving the tape, and wipe the
capillary column with acetone. Insert the column into the MS interface and secure it
by hand tightening the nut. If the ferrule is new, use the wrench to turn the nut an
additional full turn. If the ferrule has been previously used, use the wrench to tighten
the nut by turning it 20 to 40 degrees.

(5) Remove the tape used to mark the column.
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Column Mounting Jig

l

Capillary Column

Figure 2.9 Using the Column Mounting Jig

Figure 2.10 Connecting the Capillary Column to the MS
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2 Basic Operation
2.4 Instrument Startup and Shutdown

ll/ Note

To prevent background noise, always use a Vespel ferrule to connect the column to
the MS. A graphite ferrule is crimped by the jig, so that it is attached to the column,
whereas the Vespel ferrule is not crimped and will slide on the column. To ensure
proper positioning of the column, mark the column beneath the Vespel ferrule and
nut with tape. Ensure that the tape is removed after installation.

Jig

‘ % Nut

Tape

Column

Figure 2.11 Marking the Column with Tape

4. Turn on the instrument.

(1) Ensure that breaker controlling the instrument power supply is on, and turn on the
GC.

(2) Turn on the computer, monitor and printer, and start Windows.

(3) Turn on the MS. The power LED in the upper left corner of the MS will illuminate.

Power LED
i 1 I

\ ? \

— —

Figure 2.12 Starting the MS
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5. Start GCMSsolution.

(1) Double-click the GCMS Real Time Analysis icon. The "Login" dialog box

is displayed.

Login

Uszer Mame

Passward

2 Basic Operation
2.4 Instrument Startup and Shutdown

el

GCM3 Real

Time Analysis

Laisuluions
HHY B [T
5
Cancel |
I Help |

Figure 2.13 "Login" dialog box

(2) Enter your user name and password. The first time that the software is accessed,
use the default user name "Admin" and leave the password blank.
After entering the necessary information, click the OK button.
The GCMSsolution software starts up, and the "GCMS Real Time Analysis" window
is displayed.

Title Bar Menu Bar Toolbar Instrument Monitor
¥R GMs Real Time Analysis (Adrnin) - [Acquisition] E \ =18]x|
i File Edit Wiew Method Indment Acqusition Data Tooks Window Hefp =18 x|
D@l &[0 x| FESS ¢ sla(e $eloo(o):] \
——— |z [unetmMs Ret. Time: 0.00 / 350 min Scan#:0 Intensity: 0 Group: 1 C: 2.29GB Free o |
Real Time Inten(x10,000) PeakMax: 169 G dy
5 =y Mead
’Jﬁ o] _Flon
|
Press  TotalF.
55 shs | ebu | eks | 50 shs 7By | 755 750 7k by ks 850 845 8D0 953w Tempesue
w § sanplr | i) 6C| & M| I EN ER
SR Oven  IF
Hof Binses vith Sabvent Prenrl:  [a
&% #of Rinses wilh Sovent (Fostaun): [3— Vacuum
H of Ringes with Sample lz— = 4 z 4
Plunger Spesd(Suction) & High © Midde  © Low L¥ac  UVac
ﬁ Viscosity Comp. Time iz s lerzdizalitats
Plnger Speediniection) & Hgh O Midde  Low
- Syiinge Insertion S peed © High © Low GEEDnsumsh\ss
Injection Mode [O:Nomal  Set ’g ’7
M3 Consumables
e
@
o 1 Hessage SubMessage | Date | Time | Code | User Name. Application Name: | j
K\ Jle _.|L|
Tl
Assistant Bar Output Window

Figure 2.14 "GCMS Real Time Analysis" Window
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2 Basic Operation
2.4 Instrument Startup and Shutdown

6. Start the vacuum system.

A Caution

If the instrument has been shut down for an extended period of time and the ambient
temperature is low, the rotary pump oil may become very viscous. When the oil viscosity
is too high and the rotary pump is operated, an excessive load is placed on the rotary
pump motor. The breaker for the main power supply (on back of the instrument, see
Section 1.3.1 "GC/MS Analytical System", page 3) may trip, shutting down the
instrument.

When the instrument has been turned off and maintained in a cold environment,
increase the ambient temperature and start up the instrument after the rotary pump
temperature is at least as high as the minimum temperature specification (18 °C).

A Caution

Verify that the knob on the MS front panel door is tight before starting the vacuum
system.

A Caution

Do not tighten the knob on the MS front panel door after starting the vacuum system.
Otherwise, it may be impossible to loosen the knob after the instrument is shut down.
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(1) Click the Vacuum Control icon in the Assistant Bar. The "Vacuum Control"
dialog box is displayed. Vamu

Contral

Yacuum Control

Auta Startup | Auta Shutdown Cancel

Mot Ready E j ¥ “acuum Restart Mode

Advanced >

Figure 2.15 "Vacuum Control" Dialog Box

(2) Click the Auto Startup button.
The Startup indicator flashes, the progress bar is displayed, and the vacuum system
startup sequence initiates. The various components start up in sequence, as noted in
the progress bar, and when the vacuum system is ready for operation, "Completed."

is displayed.

Yacuum Control e |

Ao Startup | Auta Shutdown | Cancel |

Ready ﬂ ¥ Wacuum Restart Mode
Completed. Advanced »>

Figure 2.16 Vacuum Startup Completed

(3) Close the "Vacuum Control" dialog box.
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2 Basic Operation

2.4 Instrument Startup and Shutdown

2.4.2 Shutting Down the Instrument

L
(1)

()

2.
(1)

()

3.
(1)
()
)
(4)

Shut down the vacuum system.
Click the Assistant Bar Vacuum Control icon to open the "Vacuum Control"
dialog box.

W acuum
Contral

Click the Auto Shutdown button.

The Shutdown indicator flashes, the progress bar is displayed, and the vacuum
system shutdown sequence initiates. The various components shut down in
sequence, as noted in the progress bar, and when the vacuum system shutdown is
completed, "Completed." is displayed.

Yacuum Control

i

Lubo Starup | Luto Shutdawn | Cancel | Cloze |

Nat Ready ¥ Yacuum Restart Mode

Completed.

Figure 2.17 Vacuum System Shutdown Completed

Close the "Vacuum Control" dialog box.

Exit GCMSsolution.
Select Exit from the File menu. A confirmation message is displayed to verify exiting
the program.

GCMS Real Time Analysis E

& [1204] GCMS Real Time Analysiz Application will be closed.

Cancel | Help |

Figure 2.18 Exit GCMSsolution Confirmation

Click the OK button to exit GCMSsolution.

Turn off the power supply and carrier gas.

Turn off the computer, monitor and printer.

Turn off the GC.

Turn off the MS.

Close the main valve of the carrier gas cylinder.
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29 2 Basic Operation

. 5 Daily Startup and Shutdown

When a GC/MS system is used daily, the GC and MS components, including the vacuum
system, are not shut down and remain in operation. Usually, the software is exited and the
computer shut down. This section describes how to shut down and start up the computer
and software while the rest of the system remains running.

251

Daily Shutdown

When the instrument is used daily, the vacuum system should be left running after each use
rather than shutting down and restarting it so that the proper analysis conditions can be met
more quickly. This section outlines the daily shutdown procedure when the vacuum system
is left running.

1. select Daily Shutdown from the Tools menu to open the "Daily Shutdown" dialog box.

Daily Shutdown x|

[Q Line1 | Generall

SPLA

I Temperature | 5.0 T
I~ Pressure [looo . kE=
[ Tatal Flaow : 48.0 il miry

I Purge Flow OFF

I~ Purge Flow : l?.D— /i
Colurnr

I Iemperature 50.0 T
15

I lonSource Termp : IZEIEI 1] T
I~ Interface Temp : |25.E| '

Shutdown I Ok | Cancel | Help |
Figure 2.19 "Daily Shutdown" Dialog Box

2. Enter the desired settings for the equipment in use on the Line 1 and General tab,
etc.

3. Click the Shutdown button. The "Daily Shutdown" dialog box closes. The instrument
will remain running according to the parameters entered in this window.

4. Exit Windows.

5. Tum off the computer, monitor and printer.

GCMS-QP2010
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2 Basic Operation
2.5 Daily Startup and Shutdown

l// Note
Do not turn off the GC or MS.

Do not turn off the main power supply.
Do not change the GC column inlet pressure to 0.

2.5.2 Daily Startup

Follow the procedure below when the vacuum system is already running, as when the daily
shutdown procedure has been performed.

1. Turn on the computer, monitor and printer, and start Windows.

2. Double-click the GCMS Real Time Analysis icon. The "Login" dialog box

is displayed.
T?ncneM:nEEleis

Login E

g e .

LRI EUILI DG

A BRI T
Uszer Mame j
I Cancel |

Passward

Help |

Figure 2.20 "Login" Dialog Box
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3. Enter your user name and password, and click OK. The GCMSsolution software
starts up, and the "GCMS Real Time Analysis" window is displayed.

Title Bar Menu Bar Toolbar Instrument Monitor

NS
=gl x|

¥ GL115 Real Time Analysis {Admn) - [Acquisition]
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x| ILing1MS FRet. Time: 0.00 / 9.50 min Sean f: 0 Inkznsity: 0 Group: 1 C: 22¢ 2l
Poam O —— &
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_Flow
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i : 5| Press  TotaF.
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55 50 &5 70 75 80 85 20 TR Temperaue

litesT s 611312

T Sencker | i oc| = s
SPLT  Oven W
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[ 7 ]
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LV, UVae.
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sec larization Mode

]

iscosiy Comp. Time
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Injection Mode 0 Nomal Set.. ’9 ’7
MS Consumatles
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1« | >
[ um

Assistant Bar Output Window

Figure 2.21 "GCMS Real Time Analysis" Window
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29 2 Basic Operation

. 6 Column Replacement

This section explains column replacement when column performance has deteriorated or
with a column more appropriate for the application. If the column is not replaced correctly, a
vacuum leak may result.

2.6.1 Shutting Down the Vacuum System

1. Click the Assistant Bar Vacuum Control icon to open the "Vacuum Control"
dialog box.

W acuum
Contral

2. Click the Auto Shutdown button.
The Shutdown indicator flashes, the progress bar is displayed, and the vacuum
system shutdown sequence initiates. The various components shut down in
sequence, as noted in the progress bar, and when the vacuum system shutdown is
completed, "Completed." is displayed.

i

Lubo Starup | Luto Shutdawn | Cancel | Cloze |

Nat Ready ¥ Yacuum Restart Mode

Completed.

Figure 2.22 Vacuum System Shutdown Completed

Yacuum Control

3. Close the "Vacuum Control" dialog box.

A Caution

If the front door of the vacuum housing will be opened after the vacuum system is shut
down, loosen the knob on the front door with one turn to the left.
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2 Basic Operation
2.6 Column Replacement

2.6.2 Changing the Column

L

()

Remove the column that is currently installed.

Loosen the nuts at the injector and MS connections, and remove the capillary
column. If the Vespel ferrule and nut from the MS end are still on the capillary
column, the column may be stored with the ferrule and nut attached.

The Vespel ferrules and nuts required to install the capillary column are considered
consumable parts and should be stocked in sufficient quantities. Refer to
Section D.1 "Consumable Parts List", page 333.

Install the new column.

Connecting the Capillary Column to the Injection Port

Push the capillary column through the Vespel ferrule and nut. Refer to Figure 2.23
"Using the Column Fitting Jig".

Insert the end of the capillary column into the column fitting jig (P/N 225-11657-09),
so that the capillary column protrudes about 1 cm from the end of the jig as indicated
in Figure 2.23 "Using the Column Fitting Jig" Secure it by tightening the nut. Cut the
protruding end of capillary column.

Mark the capillary column beneath the tightened nut with tape as shown in Figure
2.24 "Marking the Column with Tape".

Remove the capillary column from the jig without moving the tape, and wipe the
capillary column with acetone. Insert the column into the injection port and secure it
by hand tightening the nut. If the ferrule is new, use the wrench to turn the nut an
additional full turn. If the ferrule has been previously used, use the wrench to tighten
the nut by turning it 20 to 40 degrees.

Remove the tape used to mark the column.

Part Name Part Number
Vespel ferrule 670-15003-03 (for 0.25 mm column)
670-15003-04 (for 0.32 mm column)
670-15003-07 (for 0.53 mm column)
Column mounting jig 225-11657-09
Nut 670-11009
Capillary column cutter |221-50595-91 (option)

GCMS-QP2010
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Cut Column

Flush With N
End of Jig

Column
Mounting Jig
(for INJ) 40 mm | (21 mm for 0.53 mm
column)
vy
Ferrule ——p | |

Nut

<4—— Capillary Column

Figure 2.23 Using the Column Fitting Jig

l// Note

A graphite ferrule is crimped by the jig, so that it is attached to the column, whereas
a Vespel ferrule is not crimped and will slide on the column. To ensure proper
positioning of the column, mark the column beneath the Vespel ferrule and nut with
tape.

Jig

‘ % Nut

Tape

Column

Figure 2.24 Marking the Column with Tape
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2 Basic Operation
2.6 Column Replacement

Connecting the capillary column to the MS

(1) Push the capillary column through the Vespel ferrule and nut. Refer to Figure 2.25
"Using the Column Mounting Jig".

(2) Insert the end of the capillary column into the column fitting jig (P/N 225-11657-08),
so that the capillary column protrudes about 1 cm from the end of the jig as indicated
in Figure 2.26 "Connecting the Capillary Column to the MS". Secure it by tightening
the nut. Cut the protruding end of capillary column.

(3) Mark the capillary column beneath the tightened nut with tape as shown in Figure
2.24 "Marking the Column with Tape".

(4) Remove the capillary column from the jig without moving the tape, and wipe the
capillary column with acetone. Insert the column into the MS interface and secure it
by hand tightening the nut. If the ferrule is new, use the wrench to turn the nut an
additional full turn. If the ferrule has been previously used, use the wrench to tighten
the nut by turning 20 to 40 degrees.

(5) Remove the tape used to mark the column.

Column Mounting Jig

&

Figure 2.25 Using the Column Mounting Jig

GCMS-QP2010
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Figure 2.26 Connecting the Capillary Column to the MS

l// Note

To prevent background noise, always use a Vespel ferrule to connect the column to
the MS. A graphite ferrule is crimped by the jig, so that it is attached to the column,
whereas the Vespel ferrule is not crimped and will slide on the column. To ensure

proper positioning of the column, mark the column beneath the Vespel ferrule and
nut with tape.

Jig

‘ % Nut

Tape

Column

Figure 2.27 Marking the Column with Tape
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2 Basic Operation
2.6 Column Replacement

l// Note

A driftpin is provided to remove the ferrule lodged inside the mounting nut (SSNE

16/012) when the nut is re-used. In order to reduce wear on
only reuse it two or three times.

the interface screw,

Tap with a Hammer

Driftpin

/

Nut SSNE 16/012

/

Figure 2.28 Using the Driftpin to Remove Ferrule

3. Turn on the instrument.

(1) Ensure that the breaker controlling the instrument power supply is on, and turn on

the GC.

(2) Turn on the computer, monitor and printer, and start Windows.
(3) Turn on the MS. The power LED in the upper left corner of the MS will light.

Power LED ) 1

— —

Figure 2.29 Starting the Instrument

GCMS-QP2010
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2 Basic Operation
2.6 Column Replacement

4. Start GCMSsolution.

(1) Double-click the GCMS Real Time Analysis icon. The "Login" dialog box

is displayed.

Login E
Laisuluions
HHY B [T

=

Cancel |

Help |

Figure 2.30 "Login" Dialog Box

Uszer Mame

Passward I

el

GCM3 Real
Time Analysis

(2) Enter your user name and password. The first time that the software is accessed,
use the default user name "Admin" and leave the password blank.
Click the OK button.

The GCMSsolutions2 software starts up, and the "GCMS Real Time Analysis"
window is displayed.
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Figure 2.31 "GCMS Real Time Analysis" Window
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2 Basic Operation
2.6 Column Replacement

5. Start the vacuum system.

A Caution

If the instrument has been shut down for an extended period of time and the ambient
temperature is low, the rotary pump oil may become very viscous. When the oil viscosity
is too high and the rotary pump is operated, an excessive load is placed on the rotary
pump motor. The breaker for the main power supply (on the back of the instrument,
Section 1.3.1 "GC/MS Analytical System", page 3) may trip and shut down the
instrument.

When the instrument has been turned off and kept in a cold environment, increase the
ambient temperature and start up the instrument after the rotary pump temperature is at
least as high as the minimum temperature specification (18 °C).

A Caution

Before starting up the vacuum system, confirm that the knob of the front door is tight.

A Caution

Do not tighten the knob on the MS front panel door after starting the vacuum system.
Otherwise, it may be impossible to loosen the knob after the instrument is shut down.

>

A Caution

When replacing a column with one of a larger internal diameter, a large volume of carrier
gas may flow into the MS and prevent the vacuum system from starting. Before starting
the vacuum system, adjust the pressure for the carrier gas and make sure that the flow
into the column is less than 15 mL/min for Dual TMP model or less than 2 mL/min for
Single TMP model, respectively.

GCMS-QP2010
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(1) Click the Vacuum Control icon in the Assistant Bar. The "Vacuum Control"
dialog box is displayed. Vamu

Contral

Yacuum Control

Auta Startup | Auta Shutdowrn Cancel

Nat Ready { j ¥ Yacuum Restart Mode
‘ Advariced »>

Figure 2.32 "Vacuum Control" Dialog Box

(2) Click the Auto Startup button.
The Startup indicator flashes, the progress bar is displayed, and the vacuum system
startup sequence initiates. The various components start up in sequence, as noted in
the progress bar, and when the vacuum system is ready for operation, "Completed."
is displayed.

Yacuum Control b ﬂi‘

Ao Startup | Auta Shutdown | Cancel |
Ready ﬂ ¥ Wacuum Restart Mode
Completed. Advanced »>

Figure 2.33 Vacuum System Startup Completed

(3) Close the "Vacuum Control" dialog box.
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29 2 Basic Operation

2 R 7 System Configuration

This section explains system configuration. Procedures are described for entering the
properties for the autosampler, injection port, column, detector, additional temperature
control, additional flow, and other installed components.

2.7.1

System Configuration

1. Ciick the Assistant Bar System Configuration icon to open the "System
Configuration" dialog box.

Configuration

Systemn Configuration 1 il
Avwailable Modules Modules Used for Analysis
B \> E|--\> Systeml
[ GCaoo - 1o sC2mo
A Autosampler E| b_) Analytical Linett1
H- —T Irjgction Units H A A0C-200
€9 Colun a < sru
Q Detectars 9 Column
o ] Otkers g 5

b Additional Heater

: L2 Additional Flow
Froperties... |

pudital | [ set | cancel | pim | hep |

Figure 2.34 "System Configuration" Dialog Box

The components that can be included in the configuration are listed in the Available
Modules box on the left. The tree structure includes the various GC, autosampler,
injection port, detector, and additional options. To view the options that are available
for a particular component, click the plus symbol (+) to the left of the respective icon.

2. Toinclude a component in the configuration, select its icon in the Available Modules
box and click the right arrow button. Alternatively, double-click the icon, or drag the
icon from the left window and drop it in the right.

The current system configuration is displayed in the Modules Used for Analysis box
on the right.

GCMS-QP2010
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2 Basic Operation
2.7 System Configuration

Available GCMS Modules

Module Options

GC GC-2010
Autosamplers AOC-20i

AOC-20i+s

AOC-20d(M)

AOC-20d(S)
Injection Ports SPL

OCI

WBI

PTV
Column Column
Detectors FID

FPD

FTD

ECD

TCD

MS
Other Units Other Units
Additional Heater*
Additional Flow*

* Units connected to the main unit are displayed automatically.

3. Double-click each component listed in the Modules Used for Analysis box to open
the "Properties" dialog box and enter the necessary parameters. Default settings
may be used for most parameters. For column properties, selecting the type of
column in use automatically enters its specifications. Ensure that the MS ion source
is correctly selected. Change any other parameters according to the application and
configuration. For more information about the parameters for each GC/MS system
component, consult the online GCMS Help.

To print the configuration and properties, click the Print button in the "System
Configuration" dialog box.

4. After all of the components included in the configuration are listed in the Modules
Used for Analysis box and their properties are entered, click the Set button and exit
the "System Configuration" dialog box.
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29 2 Basic Operation

. 8 System Check and Tuning

This section explains how to perform a system check and tune the GC/MS system. The
system check is a diagnostic check that should be run before analysis to verify proper
instrument operation. The system is tuned by selecting the appropriate items within the

"Tuning" window.

2.8.1

System Check

Overview

Parameter

Description

Action if System Check fails

Maintenance

Verifies how long and how many
times a GC/MS consumable part
has been used.

Replace the part and reset its
amount of use.

4

GC Check

Verifies system status of GC.

If adjustment or repairs are
recommended, discuss them with
your Shimadzu representative.

If a part replacement is necessary,
replace the part as recommended.

4

MS Check

Verifies various values related to
MS analysis precision.

If adjustment or repairs are
recommended, discuss them with
your Shimadzu representative.

If a part replacement or tuning is
necessary, replace the part or
tune as recommended.

4

Run Autotuning
as Needed

Performs autotuning, when
System Check fails.

OR

Run Autotuning

Performs autotuning regardless of
System Check results.

4

Report Out

Prints the System Check results.

GCMS-QP2010
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2 Basic Operation
2.8 System Check and Tuning

1. Click the Assistant Bar System Check icon to open the "System Check" @

dialog box.

SystemCheck Tuning File : test.qgt ﬂ

Last Fun Date 8/22/2000 | ¥ Maintenance
¥ GC Check Siop |
P v MS Check |
Tuning file is updated after spstemcheck last e =c Okse

Tunning.

System Check

Check

™ Fun &utoT uning &5 Meeded ‘iew Besult. |
Run Auta-turin
r = = Advanced > |

v Beport Out
Help |

Elapzed Time: O0zec

Figure 2.35 "System Check" Dialog Box

ll/ Note

The standards entered in System Check are the criteria used for the test, and do
not reflect the manufacturer's specifications.

When autotuning is performed, the current tuning file is overwritten. Depending on
the items being tuned, some previously obtained calibration curves can no longer

be used.

"System Check" Dialog Box
The following items are displayed in the "System Check" dialog box.

Item

Description

Last Run Date

Displays the date on which the last system check was performed.

Result messages

Displays Pass, Fail and other messages.

Elapsed Time

Displays the time elapsed during the system check.

System Check

The system check is performed according to the items selected in the "System Check"

dialog box.

Item

Description

Maintenance

Verifies how long and how many times a GC/MS consumable or
maintenance part has been used.

GC Check

Verifies system status of GC.

MS Check

Verifies various values related to MS analysis precision.

Run Autotuning As
Needed

If the "Signal intensity fluctuation," "Mass axis misalignment," or
"Spectrum peak half-width fail" message is displayed, run autotuning.

Run Autotuning

Performs autotuning regardless of System Check results.

Report Out

Prints the System Check results.

To display the detailed settings for each item, click the Advanced>> button.
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2 Basic Operation
2.8 System Check and Tuning

ll/ Note

Some checks may only be performed with an El ion source. There are also some
checks that may only be performed after the MS has completed operation. Checks
that cannot be performed are disabled. For more information, please refer to GCMS
Help.

Autotuning should usually be performed with the default parameters:

"Resolution adjustment" selected
"Spectrum peak half-width" = "0.6"
"Sensitivity adjustment" selected
"Mass Calibration" selected

Autotuning parameters may be changed by clicking the Tuning icon in the
Assistant Bar. Select the Tuning file to be used in the advanced MS parameters tab.

The system is tuned according to the parameters entered in the Tuning file. Note
that depending on the items being tuned, some previously obtained calibration
curves can no longer be used.

Buttons
The following buttons are displayed in the "System Check" dialog box.

Button Description

Run Starts the system check.

Stop Stops the system check. Only enabled while System Check is
performed.

Close Closes the "System Check" dialog box.

View result Displays the results of the System Check. The results may be printed
from the "System Check Result" dialog box.

Help Opens the help file.

Advanced Displays the advanced parameters. Only users authorized for
"Changing System Check settings" can access these parameters.

GCMS-QP2010
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2 Basic Operation

2.8 System Check and Tuning

The system check is initiated when Run is clicked. The time elapsed during the
system check is displayed, and the progress bar tracks the system check progress.

If the system check is completed without detecting any problems, "Pass" is displayed

Tuni_ng file iz updated after spstemcheck last

running.

SystemCheck Tuning File : test.qgt

Last Run Date

Check

8/22/2000 | ¥ Maintenance

¥ GC Check

¥ MS Check

[T Run sutaTuring A Heeded
I~ Run Auto-tuning

v Beport Out

Elapzed Time: O0zec

Stop
Cloze
“Wigw Result...
Advanced >

Help

[
[ e |
[ i |
[eed |
_ e |

Figure 2.36 "System Check" Dialog Box

above the progress bar. If problems are detected, "Fail" is displayed.

2. Click the Advanced>> button to display the GC and MS advanced tabs. Select the
GC tab to select the maintenance items and consumable parts to be checked during

system check.

GCMS-QP2010

Last Run Date

Check
¥ Maintenance

¥ GC Check

¥ WS Check

™ Run AutoTuning &3 Needed
[~ Run Auto-tuning

SystemCheck Tuning File : Y GCMSSOLUTIONSYSTEM', TUNEL",

v Beport Out

Elapzed Time: O0zec

un
Stop
Cloze

“Wigw Result...

Ll

Help

Reset...

_ e |
[ ]

GE |ms |
— Maintenance
¥ LCD Back Light ¥ Septum ¥ CRG Coolant
[+ Ean Mator ¥ Insert
— GC Check

V¥ Heat Sensor
vV DC%oltage

V¥ Enviranment

[V Primary Pressure
v CFU

IV Detector ROM

V' Detector ADC

V¥ Detector High Yoltage
V' Detectar Igrite

I~ | ECD Cell Frequency

¥ Flow Unit Board ROM
¥ Flow Unit Board ADC
¥ Flow Contral

Figure 2.37 System Check GC Advanced Parameters Tab
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GC Maintenance Items

Item Description
LCD Back Light Checks how long the back light has been active.
Fan Motor Checks how long the fan motor has operated.
CRG Coolant Checks the counter for CRG refrigerant depletion.
Septum Checks how many times the currently installed septum has been
used. For more information, refer to GCMS Help.
Insert Checks how many times the currently installed glass insert has been

used. For more information, refer to GCMS Help.

3. Select the MS tab to select the maintenance items and consumable parts to be
checked during system check.

SystemCheck Tuning File : test.qgt

Last Fun Date

x|
8/22/2000 lghehi:_intenance LI
¥ GCCheck Stop
[V M5 Check

Tuning file iz updated after systemcheck: last
Turning. ™ Run AutoTuning &s Needed

[ Run Auto-tuning

GC M5 |

v Beport Out
Elapzed Time: O0zec

Cloze
i Result..

Help
Feset...

—Maintenar

Maintenance Part:

— Pump

“Yacuum leak, [Intensity
M of Ratio of 28/69]

¥ BF Power Supply
¥ Signal Intensity Ratio
¥ Magimum bass Shift

[ PusHM

¥ Eilament ¥ Turbo Malecular Pump
v lon Source ¥ Rotary Pump
v Detector ¥ FRotay Pump Oil
M5 Check — Check at Auto-tuning
v Base Line ¥ Detector Gain of Tuning

Result
¥ Mawimum ass Shift

Tuhing

—

Figure 2.38 System Check MS Advanced Parameters Tab
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MS Maintenance Items

Item Description
Filament Checks how long the filament has been used. For more information,
refer to GCMS Help.
lon Source Checks how long the ion source has been used. For more
information, refer to GCMS Help.
Detector Checks how long the detector has been on and in use. For more

information, refer to GCMS Help.

Turbo Molecular Pump | Checks how long the turbomolecular pump has been running and in

use. For more information, refer to GCMS Help.

Rotary Pump Checks how long the rotary pump has been running and in use. For

more information, refer to GCMS Help.

Rotary Pump Oil Checks how long the rotary pump oil has been used. For more

information, refer to GCMS Help.

Reset Opens the dialog box to set the use time or number of uses for

maintenance parts.
ll/ Note

Only a Shimadzu representative can reset the turbomolecular pump
use time.

The Reset button opens a dialog box to allow the use time or number of uses of a
part to be reset. Click the Clear button to reset the length of time or number of times
that a maintenance part has been used back to zero.

4. When the Reset button is clicked, the "Reset Consumables" dialog box is displayed.
Reset the use time or number of uses any time a consumable part is replaced.

46
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~ SPL2(INJ#2)

lon Source :

Reset Consumables x|
D M3
— SPL1INJ#1)
Septum : 24 times Filament #1 : I 196 Houwr
Glass Insert : 24 times  Clear Filament #2 : I 7 Hour

IW Hour

Glass [nsert :

A

0 fimes

[Clear

= CRGE Coolant Uesd Time
Calurnn e :

I 2] :

1

0 'miry

0 ity

[Clear

2le] e le] lele] e

[Clear

Septum : 2 times  Clear Rotary Pump 1 0il: I 1400 Haur
Glass Insert : 2 times  Clear Rotary Pump 2 0il: I 1400 Hayr
(83

Septum 0 times | Clean

QK | Cancel | Help |

Figure 2.39 "Reset Consumables" Dialog Box




2 Basic Operation
2.8 System Check and Tuning

ll/ Note

Only users authorized for "Changing System Check Settings" can reset the time or

number of uses.

« "0"is entered when the Clear button is clicked.
« If the part was changed earlier, enter the appropriate value.

» The value is changed when OK is clicked.

» The value displayed is the same value as when the "Reset Consumables" dialog box
was last displayed. The values do not update automatically.

Reset Items
Item Description
GC Septum Reset the number of uses to 0 by clicking the
Glass Insert Clear button. The number is not user

CRG Refrigerant (Column Oven)

CRG Refrigerant (INJ#2)

definable.

MS

Filament #1

Filament #2

lon Source

Enter the appropriate time.

Rotary pump 1 Oil

Enter the appropriate time.

Rotary pump 2 Oil

This is only displayed if a second rotary pump
is installed. Enter the appropriate time.

GCMS-QP2010
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5. Click the GC tab and select the desired GC Check items.

SystemCheck Tu

Last Fun Date v Maintenance
¥ GC Check Stop |

ning File : 4, GCMSSOLUTION'SYSTEM', TUNEL

x|
Check———————————— Fun |

v MS Check Cloze |
™ Fun &utoT uning &5 Meeded ‘iew Besult. |

[~ Run Auto-tuning

v Beport Out
Help |

Elapzed Time: O0zec

Reset... |

GE |ms |
— Maintenance
¥ LCD Back Light ¥ Septum ¥ CRG Coolant
[+ Ean Mator ¥ Insert
— GC Check
¥ Heat Sensor ¥ Detector BOM ¥ Flow Unit Board ROM
¥ DC%oltage ¥ Detector ADC ¥ Flow Unit Board ADC
¥ Enwironment V¥ Detector High Woltage ¥ Flow Contral
[V Primary Pressure V' Detectar Igrite
v CFU I~ ECD) Cell Freguency

Figure 2.40 System Check Advanced GC Tab

GC Check Items

Item

Description

Heat Sensor

Checks how long the temperature sensor is used at 300 °C or above.
Refer to GCMS Help for more information.

DC Voltage

Measures the DC voltage and checks if the error is within the
standard range. Refer to GCMS Help for more information.

Environment

Measures the room temperature and air pressure, and checks if they
are within the warranted operating conditions. Refer to GCMS Help
for more information.

Primary Pressure

Measures the primary pressure of the carrier gas and checks if it is
above the value of the environment setting. Refer to GCMS Help for
more information.

CPU Checks the CPU Register and Real-time Clock. Refer to GCMS Help
for more information.

Detector ROM Checks the detector ROM for each detector. Refer to GCMS Help for
more information.

Detector ADC Checks the detector ADC for each detector. Refer to GCMS Help for

more information.
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Item

Description

Detector High Voltage

Checks the high voltage of detectors respectively. Performed only
when FID, FTD, or FPD is mounted. Refer to GCMS Help for more
information.

Detector Ignite

Checks the Ignition Pulse and ignition procedure of each detector.
Performed only when FID, FTD, or FPD is mounted. Refer to GCMS
Help for more information.

ECD Cell Frequency

Measures the pulse voltage band for each detector ECD and
compares dirtiness of cells with the threshold. Refer to GCMS Help
for more information.

Flow Unit Board ROM

Checks ROM for each Flow Control Circuit (SLOT). Refer to GCMS
Help for more information.

Flow Unit Board ADC

Checks ADC for each Flow Control Circuit (SLOT). Refer to GCMS
Help for more information.

Flow Control

Checks if the flow is controlled properly for each Flow Port. Refer to
GCMS Help for more information.

6. Click the MS tab a

systemCheck

Lazt Run Date

Tuning file iz updated after systemcheck last

nning.

nd select the desired MS Check items.

Tuning File : test.qgt x|
8/22/2000 éhe;{;_inlenanca LI
[ GE Check Siop
¥ MS Check Close

™ Run AutoTuning As Needed
[ Run Auto-tuning

Wiew Result..

Help

| Beport Out

Elapzed Time: O0zec

Reset...

GC S |
— Maintenar
Maintenance Part; — Pump
[+ Filament ¥ Turbo Molecular Pump
¥ lon Source ¥ Rotary Pump
¥ Detector ¥ Rotary Pump Oil
— M5 Check — Check at Auta-tuning
¥ Base Line ¥ Detector Gain of Tuning

Wacuum leak [Intenzity
~ of Ratio of 28/69]

¥ BF Power Supply
¥ Sigral Intsnsity R atio
[+ Magimum Mass Shift

% PufHM

Result
¥ tdaximum tass Shift

Tuning

—

Figure 2.

41 System Check MS Advanced Parameters Tab

GCMS-QP2010

>

49



50
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2.8 System Check and Tuning

ll/ Note

The parameters entered into the MS tab serve as the system check criteria, and do
not reflect the manufacturer's specifications.

MS Check Items

Item

Description

Base Line

Determines the baseline fluctuation value (RMS). Refer to GCMS
Help for more information.

Intensity Ratio of 28/69

Evaluates the ratio obtained from measuring m/z=28 (nitrogen) and
m/z=69 (PFTBA). The ratio is used in determining if there is a leak.
Refer to GCMS Help for more information.

RF Power Supply

Confirms that the high-frequency power is operating normally. Refer
to GCMS Help for more information.

Signal Intensity Ratio

Compares the PFTBA signal intensity with the previous autotuning
results. To apply the Adjust Sensitivity parameter entered in the
Autotuning Conditions, "Mass Calibration" in the "Tuning Condition"
dialog box must be selected. Refer to GCMS Help for more
information.

Maximum Mass Shift

Determines if the mass axis has shifted. For this parameter to be
corrected during autotuning, "Calibrate Mass" must be selected in the
Autotuning Conditions. Refer to GCMS Help for more information.

FWHM

Determines the spectrum peak width at half-height shift from the
mass peak width at half-height values entered for m/z = 69, 219, and
512. For this parameter to be corrected during autotuning, "Adjust
Resolution" must be selected in the Autotuning Conditions. Refer to
GCMS Help for more information.
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7. Select the desired items to be checked during autotuning in the "Check at
Autotuning” section of the MS tab.

SystemCheck Tuning File : test.qgt 1[
Check Fun
Last Fiun Diate 82242000 | ¥ Maintenance
¥ GC Check Stop
[¥ 5 Check Close

Tuning file iz updated after systemcheck: last
™ Run AutoTuning & Meeded

R Wi Result..
[ Fun Auto-tuning
| Beport Out : Hel
oelp
Elapzed Time: O0zec
Reset...
GL M5 |
— Maintenar
Maintenance Part; — Pump
¥ Eilament ¥ Turbo Malecular Pump
¥ lon Source ¥ PFotary Pump
¥ Detector ¥ FRiotary Pump Oil
— M5 Check — Check at Auta-tuning
¥ Base Line ¥ Detector Gain of Tuning

Result

= “acuum leak [Intenszity
¥ taximum tass Shift

of Ratio of 28/69]
¥ EF Power Supply
¥ Signal Intensity Ratio
¥ Magimum Mass Shift

¥ Fu/HM

Tuning

—

Figure 2.42 System Check MS Advanced Parameters Tab

When "Run Autotuning as Needed" or "Run Autotuning” are selected, these items
are checked after autotuning is performed.

Checks after Autotuning

>

Item Description

Determines the detector voltage setting that resulted from
autotuning. Refer to GCMS Help for more information.

Detector Gain of Tuning
Result

Determines the mass axis shift. Note that "Calibrate Mass" must be
selected in the Autotuning Conditions. Refer to GCMS Help for more
information.

Maximum Mass Shift

GCMS-QP2010
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8. Select the tuning file to use for autotuning during the system check.

Tuning File

Item Description

Tuning The file displayed in Tuning is used to autotune the instrument
during the system check. To select or change the file, either enter
the full file path directly or open the "Select Tuning File" dialog box
by clicking the browse button to the right. From the "Select Tuning
File" dialog box, select the appropriate file and click OK. The file
name is now displayed in Tuning.

9. Click the Run button to run the system check.

10. select View Result... to display the "System Check Result" dialog box. This displays
the results of the last system check.

i System Check Result 2000/02/02 13:20:48 [Admin)-TuningFile:D:A\GCMSSOLUTIONASYSTEMATUNETA default.qgt [E3

Print | Total Judgment Pass
GC Ver3d. 0z |
MS VerZ. 0l LI
Item | Jud Ratio Actual fStandard |
Interface Temperature z00 °C
Injection Port Name SPLL17
Maintenance
Septum Pass [** 1 26% 13750 times
Glass Insert Pass [ 1 7% 137200 times
Filament #1 Pass [ 1 0% 0/1500 Hour
Filament #Z Pass [ 1 4% £7/1500 Hour
Ion Source Pass [ 1 4% 65671500 Hour
Detector Pass [ 1 1% £7/6000 Hour
Turbomolecular Punp Pass [* 1 143 2409725000 Hour
Dotary Pump 1 Pass [**** 1 42% 4.7/11.0 Month
Potary Pump 1 0il Pass [#***xxxx ] 5E% 4.7/5.5 Month
ME Check
Base Line Pass [ 1 4% 4371000
Batio of Z8/69 Tass [Frees® 1 8% 1.358/2.00
BF Power Supply Pass
Signal Intensity Ratio Pass [#rrxxxr 1 71% +f- 35_E53750.00 %
Maximum Mass Shift Pass [ 1 0% +i- 0.00/0.15 u
FUHM Pass [* 1 15% +/- 0.03/0_20 u
Close | Help

Figure 2.43 "System Check Result" Dialog Box

l// Note

After performing a check, the results are displayed automatically. Current and
previous system check results can be printed. It is not necessary to run the system
check to display or print previous results.
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System Check Table

2 Basic Operation
2.8 System Check and Tuning

Columns Descriptions
Item The check item that was performed.
Judge Whether the item passed or failed the test, and suggested actions.
Ratio The ratio of the measured value to the standard value. Allows quick
examination of system condition.
Actual/Standard Measured and standard values for the item.

Buttons in the "System Check Result" Dialog Box

Button

Description

Load

Open past results that were saved in the log folder. The files are
saved and named automatically. A 14-character name is assigned.
The first character is the system number. The second is an
underscore (_). The third through sixth are the year. The seventh and
eighth are the month. The ninth and tenth are the day. Characters 11
and 12 are the hour time, and 13 and 14 are the minutes. Thus, if a
system check is performed on System 1 on January 1, 2000, at
13:00, the name is 1_200001011300.qgc.

Print

Print the currently displayed results.

11. ciick the Print button to print the currently displayed system check results.
The maintenance, GS, MS and post-tuning check items and their results are printed,
followed by specific GC and MS information.

Text Printed with System Check Results

>

Text Description
Header Prints the user name, date and time of system check, and time of
printing.
Footer Prints the page number and number of pages in the center.

GCMS-QP2010
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2 Basic Operation

2.8 System Check and Tuning

2.8.2 Tuning

In the "Tuning" window, the parameters controlling the MS can be adjusted so that the
desired mass spectrum peaks are obtained.

There are two tuning methods: autotuning and manual tuning. Autotuning automatically
adjusts the various instrument control parameters as specified in the Autotuning Conditions.
In manual tuning, various control parameters are used to manually adjust the mass peaks.
When the "Tuning" window is opened, the tuning file that was last saved or used for data
acquisition is displayed. Unless otherwise specified, the file that opens automatically in the
"Tuning" window is used during system checks or data acquisition.

Operations associated with creating or accessing a tuning file are described below.

L

Click the Assistant Bar Tuning icon in the "GCMS Real Time Analysis" @
window. The "Tuning" window is displayed.

Tuning

To create a new tuning file, select New Tuning File from the File menu.
Proceed to Step 2.

To perform tuning with an existing file, select File > Open Tuning File to display the
"Open Tuning File" dialog box. Select the appropriate tuning file, and click Open.
Proceed to Step 3.

Click the Assistant Bar Autotuning Condition icon, or select Tuning > o)
Condition of Autotuning, to open the "Tuning Information" dialog box. AufolTing

Condition

Tuning Information x|

Target Condition |

¥ Adjust Besolution
EwHM of Peak Profile 0.60

¥ Adjust Sersitivity
Target Mass 264

4

¥ Calibrate Mass

mdz Inten. R atio[%) méz Inten. R atiof %)

[ &3 100.00 M3 [am
v 219 W ¥ 414 W
502 (100 FEl4 [o40

Initialize: |

Cancel |

Figure 2.44 "Tuning Information" Dialog Box
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Tuning Condition

Select which parameters to apply during autotuning, and enter those parameters. The
parameters include Adjust Resolution, Adjust Sensitivity, Calibrate Mass, and Adjust Mass
Pattern. Select the parameters to include during autotuning. When the tuning conditions are
changed, the MS system check or autotuning results may vary.

Instrument Parameter Description

Adjust the resolution so that the peak width at half-height value
Adjust Resolution obtained with the standard (PFTBA) is near the value entered
for Spectrum peak width at half-height (FWHM).

0.3 - 2.0 u (where "u" denotes atomic mass unit)
FWHM of Peak Profile Note: Although resolution increases as the width at half-height
value decreases, the signal intensity tends to decrease.

Adjust the lens system to the maximum sensitivity for a

Adjust Sensitivity specific ion with the Target lon adjustment.

A spectrum produced from a standard (PFTBA) is used to

Calibrate Mass o
correct for mass axis misalignment.

Adjust the lens system to maximize the m/z 502 peak, and
correct the intensity to equalize the intensity pattern between
the spectrum of the standard measured by MS in the magnetic
field type and the spectrum in the main instrument. Pattern
calibration sets the intensity correction parameter to
correspond to the specified intensity ratio.

Adjust Mass Pattern

After selecting the appropriate parameters and entering values as necessary, click the OK
button and close the "Tuning Information” dialog box.

GCMS-QP2010
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3. Click the Assistant Bar Start Autotuning icon or the Start Tuning button on

the toolbar to tune the instrument automatically. Autotuning can also be o

started with the Tuning > Start Autotuning command. Auto Tuning

Auto Tuning

IR o esouion. 5%

Figure 2.45 "Autotuning" Dialog Box

After autotuning is completed, save the file. Select File > Save Tuning File As the
first time the file is saved or to save the file with a new name. Select File > Save
Tuning File to overwrite the existing tuning file.

4. Click the Assistant Bar Tuning Result View icon to view the tuning results. gﬁl
The peak profile corresponding to each m/z is displayed.

Tuning Result
Wi

Figure 2.46 Tuning Results - Peak Profiles
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5. Click the &) button in the toolbar to print the tuning resullts.
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Figure 2.47 Printed Tuning Report

ll/ Note

The "Peak Monitor" screen displayed by clicking the Assistant Bar Peak =
Monitor View icon is the same as the screen displayed during the Peanitor
Vacuum Leak Check and other operations. View

For more information about checking for vacuum leaks, refer to Section 10.6
"Checking for Leaks", page 228.
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2.8.3 Adjustment for High Masses

This instrument incorporates an auto-tuning function that conducts mass calibration for
molecular weight up to m/z 614. Mass displacement is rare in the normal range of operation
(up to approximately m/z 700.)

However, displacement from the calibration for the m/z is possible in the high mass range
above m/z 700.

To ensure accurate calibration in the range above m/z 700 requires manual calibration by
the following procedure.

Analysis Conditions (Column: DB-5 ms, Inner diameter 0.25 mm, Length 30 m, Thickness

0.25 ym)
Sample : Tris (perfluoroheptyl)-S-triazine 1 % solution (acetone)
GC 1 INJ 250 °C, Column head pressure 100 kPa, Total flow rate 30 mL/min,
Splitless injection (1 min. sampling)
COL 50 °C (1 min) _5 °C /min_100 °C (1 min)_30 °C /min_250 °C
(10 min)
MS 1 1/F 250 °C , lon source 200 °C

1. Execute the autotuning command.
After it has been completed, open the Peak Monitor window, and turn the filament off.

2. Inject the 1 yL triazine sample, and start the GC.

3. In the mass calibration window opened from the Peak Monitor window, align the
cursor with the highest cell for m/z 866.

4. When 8 minutes have elapsed since the sample injection, turn the filament on.

5. After 10 minutes have elapsed, a 3-minute segment of peaks can be calibrated. Click
the Centering button to calibrate the peak.

6. Click the Supplement button, then click OK.

7. Save the tuning file. For the message of "Do you acquire and save peak profile/
spectrum data?", click the No button.

GCMS-QP2010



l// Note

Traces of the injected triazine may remain in the INJ, column, etc. and hinder
subsequent analysis after calibration. In that case, set the column temperature to
250 °C and proceed with aging. Although a sample of about 1 ppm can be
analyzed for about 1 hour by aging, changing the insert or aging for several hours
are recommended to conduct ultra-microanalysis.
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29 2 Basic Operation

. 9 Common Operations

2.9.1 Managing Files

1. File types

Type

Description

Ext.

Data file

Saves raw acquired data, such as chromatograms and specira,

including:

* Results of peak integration and concentration calculations

* The oven temperature status and errors generated during
data acquisition

* The contents of the method file used in analysis, including
parameter settings

» The contents of the report format file when reports are
generated

» The contents of the batch file when batch processing is
performed

» The contents of the tuning file used in analysis

.qgd

Method file

Saves parameters related to the instrument, data acquisition,
qualitative, quantitative, data view, and QA/QC. System
configuration is saved so that it can be checked when the method

file is opened. Calibration curves used in the method are also saved.

.qgm

Report format
file

Saves which information to include in the report and how to lay out
the information, along with other report format information such as
headers and footers.

.qgr

Batch file

Saves the batch tables used for automating data acquisition and
analysis. GCMS Real Time Analysis and GCMS Postrun Analysis
can access the same file.

.qgb

Tuning file

Saves the tuning parameters, used to adjust the instrument, and the
results of tuning using these parameters.

.qgt

Library file

Saves spectra and compound information for similarity searches.
Library files include the optional NIST commercial database and
private libraries created from the spectra and compound information
of target compounds. The spectra and information in library files is
searched for matches with a spectrum.

lib*1

Browsing file

Saves the layout information such as loaded method/data file
names, order of files, and presence of statistic calculation settings.

*.q99

Layout file

Saves the layout, the data loaded to each cell, and the display-
related information.

* Iyt

*1 The library is actually composed of multiple files. The constitutive files are somewhat
different for commercial and private libraries. When copying library files, ensure that all
associated files are copied.

Commercial library: .lib, .c2s, .fom, .nam, .ncv, .spc, .str
Private library: .lib, .com, .flg, .fom, .nam, .spc
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2.9 Common Operations

The "Data Explorer" window displays the various files by type for easier
management. The five tabs of the Data Explorer are Data, Method, Report Format,
Batch, and All Files. Any file can be moved, copied or deleted from the "Data
Explorer" window without returning to the Windows desktop.

(1) Opening the "Data Explorer" Window

Select File > Data Explorer to open the "Data Explorer" window. When the Data
Explorer is displayed, a check appears to the left of Data Explorer in the File menu to
show that it is visible. Selecting File > Data Explorer when it is checked closes the

"Data Explorer" window.
(2) Displaying a File Type

Click the tab that corresponds to the appropriate file type. The
tabs, located beneath the Data Explorer list box, are Data,
Method, Report Format, Batch, and All Files. The files of the

selected type are displayed.

(3) Changing how Files are Displayed
Change the way files are displayed by right-clicking
the list box and selecting File View. From the File
View submenu, select how files are displayed from
Large Icon, Small Icon, List, and Detail. The way
files are displayed can also be changed with the
View > File View command when the "Data
Explorer" window is active.

Open
Copy
Move...
Faste
Rename
Delete

_IT"_I
&

—

Refresh

File Search...

<

Data Preview

File Properties. ..

File Conwvert..,

Large Icon

v Allow Docking
Arrange Icons

Small Icon
List
v Detal

 Show File Infa.

Diata Explarer Properties. ..

ll/ Note

The check mark to the left of the File View submenu indicates the current display

mode.

(4) Confirm the data.
The data preview is displayed below the list box
by right-clicking the list box and selecting Data
Preview. Chromatogram and sample information
are displayed when the Data Tab is selected. File
comments are displayed if other tabs are
selected.

PeakMax : 11,297,118

Analyzed by . Admin
Analyzed : 12/19/1933
Aca. Mode: (EEl
i Standard
Level #: HCE SCAN
Sample Mame :

Sample D :

Drescription :
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2 Basic Operation

2.9 Common Operations

()

Changing the Project

To change the directory in which the files are located, or the project, click the

Select Project button to the far right of the Project in combo box. The gl
"Project (Folder) Selection" dialog box is displayed.

Project({Folder) Selection x|
Look in' [E\GEMSsolutionsGample ﬂl
El@, My Computer =1 Mew Folder |
é‘ 314 Floppy (A
El"E' Local Disk () Help |
J cd
(1 Deluti
J Documents and Settings
- Driver

=+ GCMSsalution =

4| o | B

Figure 2.48 "Project (Folder) Selection" Dialog Box

When the "Project (Folder) Selection" dialog box is displayed, the open folder is the
project currently selected. The levels are arranged as in Windows Explorer. Select
the desired folder, and click the OK button. The "Project (Folder) Selection" dialog
box is closed, and the files in the newly selected project are displayed in the list box.
Creating New Projects

Click the Create New Project button, located to the left of Select Project .
button, to open the "Create New Project (Folder)" dialog box. l:l

Create Hew Porject [Folder] E
Froject Mame:

™ Method Files
™ Batch Files

Copy checked files in the current project ta the new project
™ Report Format Files —‘

] I Cancel |

Figure 2.49 "Create New Project (Folder)" Dialog Box

Enter a name for the project. To copy method, batch and/or report format files from
the project that is currently open, select the appropriate check boxes.

After entering the name and selecting the files to copy, click the OK button. The
"Create New Project (Folder)" dialog box is closed, and the files that were copied (if
any) are displayed in the list box.
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2.9.2 Opening and Saving Files

This section describes how to open and save files, such as data or method files. The Open
and Save commands are similar to those used in Windows. Refer to the Windows manual
for more information.

1. Opening a File
Although the procedure below describes opening a method file, it applies to all files.
(1) Select File > Open or File > Open Method File, or click the toolbar Open button.
The "Open Method File" dialog box is displayed.

Open Method File [7]x]
Lok jr: Ia Sample j gl —

L] INSTR_MET
g | M1351M_p01
!rl'i Test

File name: ITest_sim Open I
Files of lpe: IGEMS Method File [*.qgm) j Cancel |

Figure 2.50 "Open Method" File Dialog Box

(2) Click the "Look in" combo box button, and scroll up and = ep— ]
down to change directories or drives. Click the Up One [ el =]
Level button to open the directory containing the 3 {E]]

currently opened folder. To open a lower directory, select ::tg[?;';:::fhbmhmd
a folder from the list box and click the Open button, or
double-click the folder. Change and expand directories
until the folder in which the desired file has been saved is
displayed in the combo box.

(3) Select the desired file from the list box, and confirm that the correct file name is
displayed in the File Name text box. Click the Open button to open the selected file.

4
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2. Saving a New File

Although the procedure below describes saving a newly created data file, it applies to

all files.

(1) Select File > Save Data File As to open the "Save Data File As" dialog box.

Save Data File As EHE
Save jn: Ia Sample j gl
Demo_sc.ggd
Demo_sil.qod
Demo_siZ.qod
MIx5IM_D01.0GD
MIx5IM_D02.0GD
Save as ype: IGEMS [rata File [*.qgd] j Cancel |

Figure 2.51 "Save Data File As" Dialog Box

Click the "Save in" combo box button, and scrollup and =5

down to change directories or drives. Click the Up One &aj
Level button to open the directory containing the 3 {E]]
currently opened folder. To open a lower directory, select

a folder from the list box and click the Open button, or
double-click the folder. Change and expand directories

Metwork Neighborhood
[£59 My Briefoass

3| KN

until the folder in which the desired file has been saved is

displayed in the Save in combo box. If necessary, create a new folder by clicking the

Create New Folder button.

(3) Enter a file name in the File Name text box, and click the Save button to save the file

using that name.
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2.9.3 Using Help

1. Opening help files to a specific topic
To access information about the active window or dialog box, press the F1 key on the
keyboard. If available, the GCMS Help window will open to the topic that corresponds
to the active window or dialog box.

=10l x|

E? GCMS Help Window

FH ¢ =2 @ M

Showe Back  Forward  Stop Home nt Options

Similarity Search Parameters

The similarity search parameters are selected in this window. From the Data
Comparison function, select Library Search > Quantitative Parameters, and
the Similarity Search tab is displayed. Search index parameters for post
search processing of results can also be selected or modified on this page.

Library File Narme Select the data base to be used for the library
search. Press the Browse button and select the
* LIE file.

A maximurn of 5 files may be selected; however a
single file may also be selected. When searching
the library, all unknown spectrums are searched for
fram all selected library files.

Minimurn SI Set the minirmurm similarity index for each selected
library file. This applies to the search results output
of reference spectra. (Range: 0 - 59) =

Figure 2.52 GCMS Help Window

Additionally, some windows and dialog boxes include a help button that, when
clicked, links directly to the appropriate help topic.
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2. Opening help files by keyword
Select Help > Contents to open the GCMS Help window.

E? GCMS Help Window 10l =|
S AR
Hide: Back  Forward  Stop Home Frint  Options
Corterts  |ndex |§earch| - - - I—
Type in the keyword to find: S | m | |al'lty Sea I'Ch
Similarity Search Parameters Pa ra ete rs
Slope
Smoathing
Smoathing method
Smoothing width(zec) o o
Spectrum check The similarity search parameters are selected in this window.
Spectrum Process Parameters From the Data Comparison function, select Library Search =
Spectium Process Table Quantitative Parameters, and the Similarity Search tab is
Spiked Amaunt X .
SPL displayed. Search index parameters for post search —
Standard Addition processing of results can also be selected or modified on this
Standard Addition Method page.
Standard spectrum
Start Data Acquisition
Start Row o Library File Mame |Select the data base to be used for the
g::::':g Daata Acquisition library search. Press the Browse button
Shucture File and select the *.LIB file.
Sumconc
gi's:e"“ Eﬂ"“'”f“ato' A maximum of & files may be selected;
ystern Chec .
Spstem Configuration however a single file may also h_e
TDEL selected. When searching the library, all
Template unknown spectrums are searched for
Time Program from all selected library files.
Turing — — T
User Administration Minimurn SI Set the minirmurm similarity index for
User Canfirmation each selected library file. This applies to
HE:SID the search results autput of reference
‘Yacuum Control spectra. (Range: 0 - 93)
Wacuum Leak LI
- Sirnilarity (31 Similarity Index)
Dizplay |
The voacilte of civailarvite comvebhon sve LI

Figure 2.53 GCMS Help Contents Window

Click the Index tab to the left of GCMS Help window. An index of keywords is

displayed in the list box.

Scroll the list box to search for the desired topic. Select the keyword, and click the

Display button to open the help topic.

ll/ Note

When the same keyword appears in more than one topic, the list of Topics Found is
displayed. The list is displayed in the right side of the GCMS Help window. Scroll to
search for the desired topic. Select the topic from the list, and click the Display

button.

Topics Found E

Click a topic, then click Display.

Dizplaying Library Compound Information

Editing the Compound Information of a Library Compound
Library Compound Description Dialog Box

Library Search Parameters and Search Processing
Similarity Search YWindow (Postrun)

Dizplay I Cancel

Figure 2.54 List of Topics Found
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ll/ Note

The GCMS Help window can be moved and resized as desired. To change
locations, drag the window using the title bar. To change the size, either drag the
frame or square corner on the lower right of the window.
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294 Concepts of System Administration

In the GCMS-QP2010, system security revolves around the idea of user management. The
GCMSsolution software allows an administrator to select an authorization level for each
user. The authorization level determines the amount of access the user has to the
instrument, data and methods. This prevents users who should not change methods from
inadvertently doing so, and protects against the system being shut down by a user who
does not have the authority to make such a decision.

1. Users and Groups
System administration involves users, groups, and an authorization system. The
diagram below illustrates the user, group and authorization system. Each user
belongs to one or more groups. Each group is assigned certain levels of
authorization. Each authorization level is composed of a defined set of assigned
rights.

Authorization

IR

Groups have
E E E Authorization
Levels.

Group 1 Group 2 Group 3

T '\ '\T i
g2 g g E

User 1 User 2 User 3 User 4

Figure 2.55 Users, Groups and Authorization Levels

+ User 1 belongs only to Group 1, and can operate under Authorization 1 and
Authorization 2 held by Group 1.

» Like User 1, User 2 belongs only to group 1, and can also operate under
Authorizations 1 and 2.

+ User 3 belongs to Group 2 and Group 3, and can operate under Authorizations
3 - 6, which are all of the authorizations held by the two groups.

» User 4 does not belong to any group, and thus does not have any authority.
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Authorization
Level

Description

Default groups

H/W

Administrator

Method
Developer

Operator

User
Administration

Authority to add or delete users, set policy,
and perform functions described in

Section 2.9.5 "System Administration", page
71.

Edit System Authority to change system configuration and
Configuration perform functions described in Section 2.7 x x
"System Configuration”, page 39.
Edit Method Authority to edit the instrument parameters
(Instrument entered in the method file, and perform N
Parameter) functions described in Chapter 2 "Basic
Operation" on page 11.
Edit Method Authority to edit the Data View Parameters in
(Acquisition the method file, or the parameters accessed x
Display Settings) | with the View > Data View Parameters.
Edit Method Authority to edit the Qualitative and
(Data Processing | Quantitative analysis parameters in the
Parameters) method file, or the parameters described in N
Chapter 4 "Qualitative Analysis" on page 111
and Chapter 5 "Quantitative Analysis" on page
137.
Edit Report Authority to edit report format files and
Format perform functions described in Chapter 6 X

"Generating Custom Reports" on page 165.

Edit Batch Table

Authority to edit batch tables and perform
functions described in Chapter 7 "Continuous
Analysis" on page 175.

Create Template

Authority to create templates for method,
batch and report format files, and perform
functions described in Section 2.9.6
"Templates", page 81.

Modify Authority to change tuning conditions and

Autotuning perform functions described in Section 2.8.2 x
Settings "Tuning", page 54.

Modify System Authority to change system check parameters

Check Settings and perform functions described in x

Section 2.8.1 "System Check", page 41.

ON OFF Vacuum
System

Authority to start up and shut down
instruments, and perform functions described
in Section 2.4 "Instrument Startup and
Shutdown", page 14.

Run System
Check and
Autotuning

Authority to perform system checks and
autotuning as described in Section 2.8
"System Check and Tuning", page 41.

Run Peak Monitor

Authority to perform peak monitoring.

GCMS-QP2010

>

69



2 Basic Operation
2.9 Common Operations

Default groups
Authorization Description Yy Method
etho
Level t
Administrator | Developer Operator
Run Batch Data | Authority to perform automated data
Acquisition acquisition and analysis as described in " "
Section 7.2 "Automated Data Acquisition and
Data Analysis", page 177.
Run Single Data | Authority to acquire data for a single sample
Acquisition and perform functions described in X
Section 3.3 "Single Run Setup”, page 104.
Run Postrun Authority to analyze data in GCMS Postrun
Analysis Analysis and perform functions described in
Chapter 4 "Qualitative Analysis" on page 111 x x
and Chapter 5 "Quantitative Analysis" on page
137.

2. Administrators
Administrators are users that have full authority to perform all functions included in
the GCMSsolution software. When the software is installed, a default user with the
user ID "Admin" and Administrator privileges enables the system administrator to
access and setup the software.

3. Using Shimadzu User Authentication Tool
If you use the CLASS-Agent software (optional), you can manage user information
using Shimadzu User Authentication Tool. Shimadzu User Authentication Tool allows
you to share the information of users with other software also using Shimadzu User
Authentication Tools, such as CLASS-Agent and GCsolution. To utilize Shimadzu
User Authentication Tool, set "Shimadzu User Authentication Tool" in the "User
Authentication Mode Select” window at the installation of the GCMSsolution. For
details of the installation and environmental setting of Shimadzu User Authentication
Tool, refer to the instruction manual that comes with Shimadzu User Authentication

Tool.
ll/ Note

To manage user information using the Shimadzu User Authentication Tool, be sure
to install the Shimadzu User Authentication Tool in Version 1.08 or later versions.

l// Note

If you select to use the Shimadzu User Authentication Tool when the GCMSsolution
is already in actual operation, current user information will be replaced with that
registered in the Shimadzu User Authentication Tool. Note therefore that if users
are registered in the GCMSsolution but not in the User Shimadzu Authentication
Tool, it is necessary to newly register them to the Shimadzu User Authentication
Tool. By referring to Section "2.9.5 System Administration”, "Users" dialog box,
reregister the users. Note too that if user IDs or user names are identical between
the User Databases of the GCMSsolution and the Shimadzu User Authentication
Tool, the user information (e.g. password) specified with the Shimadzu User
Authentication Tool becomes effective. Be sure to review the relevant user
information by referring to Section "2.9.5 System Administration".
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2.9.5 System Administration

The "System Administration” dialog box enables the administrator to perform a number of
functions. New users are added and their user names, passwords, and access rights
assigned. Groups are added or edited. Parameters controlling user log-in are set.
Whenever changes are made or users added, an event log records the modification.

1. Select File > User Administration to open the "System Administration" dialog box.

System Administration ll
Paszwaord | Uszers I Groupsl Event Logl Policyl I F'olic:_l,l2|
User Mame:

0ld Pazsword:

Mew Password: I
LConfirm Mew Pazsword: I

QK I Cancel | Help |

Figure 2.56 "System Administration" Dialog Box

2. The Password tab allows the password for a user registered in the system to be
changed. If a user does not have a password assigned, all of the fields on the tab are

disabled.
Parameter Description
User Name Displays the name of the user that is currently logged in.

Old Password

Enter the password that is currently in use.

New Password

Enter a new password.

Confirm New Password

Enter the new password exactly as it was entered in New
Password to confirm that it was entered correctly.

ll/ Note

If a user logs in without a password, the User tab is used to enter a password. For
more information, see the next paragraph, which describes the User tab.
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3. The User tab displays a list of all users that have been registered in the system.
Select a user name to display the groups to which the user belongs in the Assigned
Groups box. To add a user, click the Add button. The "Add User" dialog box is
displayed.

x|

User |D: I [Input when log in the system.]
User Mame: I [Identify the user.]
Description: I
™ Use Password

Password: I

LConfirm Pazsword: I

[~ Administrator

Group

Group List Selected Groups

HA% Adminiztrator

Ed;g:gtdm[)eveloper Adds |

<< Remove |
Instrument
Instrurment Ljst Selected Instrument
Add s | Instrument
<< Remove |
[k | Cancel | Help |
Figure 2.57 "Add User" Dialog Box
Enter the following information for each user.
Property Description

User ID Type the user ID for the new user. This is used for login.

User Name Enter a user name for the new user.

Description Enter the descriptions of the user, e.g. full name.

Use Password Check here to have the user enter a password at login. When
checked, the Password and Confirm Password fields are
enabled.

Password If Use Password is checked, enter a password for the user to
enter at login.

Confirm Password Enter the password a second time to confirm that it was
entered correctly.

Administrator Check here to make the user an administrator.

Group List Select the group(s) to which the user will belong and click the
Add button, or double-click the group. The group is moved to
the Selected Groups box.

Selected Groups Displays the groups to which the user belongs. To remove
the user from a group, select the group and click the
Remove button, or double-click the group.
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ll/ Note

Set the minimum length for a password in the Policy 1 tab, if passwords are used.

Click the OK button after setting up the new user, and the "Add User" dialog box is
closed.

To delete a user, select the appropriate user in the Users tab and click the Remove
button.

To display the properties for a user, select the appropriate user in the Users tab and
click the Properties button. The "User Property" dialog box is displayed.

User Property - Admin

User |D: [Input when log in the system.]
User Mame: IAdmin [Identify the user.]
Description: I

™ Use Password

Password: I

LConfirm Pazsword: I

¥ | Adrministratar

Group
Group List Selected Groups

H.w &dministrator
Method Developer Adds |
Operator

<< Hemove |

Instrument

Instrurment Ljst Selected Instrument

Inst 11 |
nistrumenl Add s
<< Remove |

QK I Cancel | Help |

Figure 2.58 "User Property" Dialog Box
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The following properties are displayed for each user.

Property Description
User ID Displays the user ID of the selected user. This cannot be
changed.
User Name Displays the user name of the selected user.
Description Displays the descriptions of the selected user.

Use Password

Check here to have the user enter a password at login. When
checked, the Password and Confirm Password fields are
enabled. If it was already checked, the entered password is
currently in use.

Password

If Use Password is checked, enter a password for the user to
enter at login.

Confirm Password

Enter the password a second time to confirm that it was
entered correctly.

Administrator

Check here to make the user an administrator. If it was
already checked, the user currently has Administrator
privileges.

Group List

Select the group(s) to which the user will belong and click the
Add button, or double-click the group. The group is moved to
the Selected Groups box.

Selected Groups

Displays the groups to which the user belongs. To remove
the user from a group, select the group and click the
Remove button, or double-click the group.

box is closed.

ll/ Note

Set the minimum length for a password in the Policy 1 tab, if passwords are used.
Click the OK button after editing the user properties, and the "User Property" dialog
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4. The Groups tab displays a list of all entered groups. Select a group to display the
rights authorized for that group. To create a new group, click the Add button. The
"Add Group" dialog box is displayed.

Add Group E
Group Mame: I
Description: I
Biight List

Uszer Administration

Edit Report Format

Edit Batch Table

Create Template

Modify Auta Tuning Settings

Edit Spstem Configuration

Edit Method [Instrument Paran
Edit Method [Acquisition Displ:
Edit Method [Data Proceszing

Modify Syztem Check Settings

Al |
[ R

<< Hemove

0

KN —

MAOFF Wacuum System _ILI
3
1]

KN i

ke Cancel | Help |

Figure 2.59 "Add Group" Dialog Box

Enter the following information for each new group.

Property

Description

Group Name

Enter a name for the new group.

Description

Enter a brief description of the new group.

Right List

Select the Right(s) to which the group will have authorization
and click the Add button, or double-click the Right. The Right
is moved to the Selected Rights box.

Selected Rights

Displays the Rights to which the group has authorization. To
remove a Right, select it and click the Remove button, or
double-click the Right.

Click the OK button after setting up the group, and the "Add Group" dialog box is closed.

To delete a group, select the appropriate group in the Groups tab and click the Remove

button.

To display the properties for a group, select the appropriate group in the Groups tab and
click the Properties button. The "Group Properties" dialog box is displayed.
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Group Property - Instrument Administration E

Group Mame: Ilnstrument Adminizgtration

Description: IModifiy System Settings and Instr

Biight List Selected Rights

Uszer Administration
Edit Spstem Configuration
Edit Method [Instrument Paramete

Modify Auta Tuning Settings
Modify Syztem Check Settings
OMAOFF Wacuum System

Edit Method [Acquisition Display £ Addls | Fiun System Check and Auto Tuning
Edit Method [Data Proceszing Pal Fiun Peak Monitor

Edit Report Format

Edit Batch Table

Create Template —I

Fiun Batch D ata Acquizition @ Flamz

Fiun Single Data Acquisition
Fiun Postrun Analysiz

KN — b I — b
QK I Cancel | Help |

Figure 2.60 "Group Properties" Dialog Box

The following properties are displayed for each group.

Property Description
Group Name Displays the name of the selected group.
Description Displays a brief description of the selected group.
Right List Select the Right(s) to which the group will have authorization

and click the Add button, or double-click the Right. The Right
is moved to the Selected Rights box.

Selected Rights Displays the Rights to which the group has authorization. To

remove a Right, select it and click the Remove button, or
double-click the Right.

Click the OK button after editing the group properties, and the "Group Property" dialog box
is closed.
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5. The Event Log tab displays the history of all changes and actions made in User
Administration. To use the log with other applications or GCMSsolution function, save

it as a text file by clicking the Save As Text button. The "Convert Event Log" dialog
box is displayed.

Convert Event Log HE
Save jn: Ia Sustem
Tunel
File name: I Save I
Save as type: | CSV Fie [-C5V) =l Cancel |

Figure 2.61 "Convert Event Log" Dialog Box

Select a directory, enter a file name, and click the Save button to save the file. Refer
to Section 2.9.2 "Opening and Saving Files", page 63 for more information.

To delete the Event Log, click the Clear All Events button. A confirmation message
is displayed. Click the Yes button to clear the log.

6. Enter general User Administration parameters using the Policy1 tab.

Settings on this page can be performed only by users with rights assigned by the
system administrator.

System Administration x|

Passwordl Uszers I Groupsl EventlLog Policyl |F'0Iic:_l,l2|

Uszer Administration

™ Multi User ™ Login with Windows Usemame

Minirmum Length of Pazsword: |1 jl
i I <l g, Pemanent if set
Password ¥ alid: 1] = days il

Lagin Attempt Limit: |u j Elnlimited if set to

Login Eailure Delay: ID jl miry

[~ All users rust use the password

QK I Cancel | Help |

Figure 2.62 System Administration Policy1 Tab
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Parameter

Description

Default

Normal Login

Checked The user name must be entered at login.

Unchecked | The "Login" dialog box contains a combo box that lists
all of the entered users, and the user name can be
selected. By default, the user name that was last
logged in is displayed.

Unchecked

Multi User

Unchecked | Only one user may be logged in at a time. After logging
in, the GCMSsolution applications are launched without
displaying the "Login" dialog box.

Unchecked

Checked Multiple users can be logged into the GCMSsolution
software simultaneously. Each time a GCMSsolution
application is launched, the "Login" dialog box is
displayed.

Login with Windows
Username

Available only in the single user mode. The log-in user
name for Windows is searched at the start-up of
GCMSsolution, and if the same user name is registered
for GCMSsolution, the "Login" dialog box is skipped
upon users' login.

Unchecked

Password

Minimum Specifies the minimum length of valid passwords from 1
Length to 8 characters.

Valid Specifies the validity period of passwords from the time
of their creation or alteration. When "0" is set,
passwords are permanently effective.

Passwords must meet
complexity requirements

When selected, passwords consisting of alphabet characters only or
numerals only are no longer available. Use a combination of alphabet
characters and numerals for passwords.

Unchecked

Lockout Settings (for PC)

If failed login attempts exceed the number specified upon completion
of the lockout settings, any user becomes unable to login from that
PC for the specified time.

Login Attempt Limit

If login attempts fail more than the set value, the PC to which logins
are attempted becomes locked out, and no further login operation will
be accepted for the time period set in "Lockout Duration".

Specifies the limit of failed login attempts using the [A] [¥] buttons on
the right or entering a value directly. When "0" is set, no limit will be
imposed.

Lockout Duration

Enter the time duration to lock out the PC when login attempts fail
more than the set value of "Login Attempt Limit". When "0" is set,
there will be no PC lockouts.

Lockout Settings (for User)

If a user's failed login attempts exceed the number specified upon
completion of the lockout settings, that user on the network becomes
unable to login for the specified time.

Login Attempt Limit

If login attempts fail more than the set value, the user who attempted
logins becomes unable to login for the time period set in "Lockout
Duration".

Specifies the limit of failed login attempts using the [A] [¥] buttons on
the right or entering a value directly. When "0" is set, no limit will be
imposed.
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Parameter Description Default

Lockout Duration Enter the time duration to lock out the user when login attempts fail 0
more than the set value of "Login Attempt Limit". When "0" is set, the
user will not be locked out.

# of Levels for Duplicate Prohibits assigning a password which has already been used within |0
Password Checking the specified times of the recent password change recorded in the

history. Setting this parameter to "0" will cancel the duplication check.
All users must use When selected, any user without a password must set one the next | Unchecked
password time they open the "User Property" box.

ll/ Note

If "SHIMADZU User Authentication Tool" is set in the "User Authentication Mode
Select" window at the installation of the GCMSsolution, the policy setting range is
determined according to "SHIMADZU User Authentication Tool".

ll/ Note

If the length of time for which a password is valid has been exceeded, a message is
displayed instructing the user to change the password. Click the OK button to
display a dialog box for changing the password.

7. The Policy2 tab is used for additional user administration settings.

Settings on this page can be performed only by users with rights assigned by the
system administrator.

System Administration ﬂ

Passwordl Users I Groupsl Ewert Log | Policyl  Policy2 |

Audit Trail

™ iApply audit brail function wher creating method Fils

[ Prohibit editing parameters on instrument

Fepart

[ Prohibit multiple files in output report
[ Output report type in header

™ Output data statuz in header

[~ Output security level in header

File M anagement

[ Prohibit data file ovensrite

[ Prohibit method file ovensrite

[~ Prohibit report file ovenwrite

[~ Prohibit batch file ovenwrite

QK I Cancel | Help |

Figure 2.63 System Administration Policy2 Tab
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Setting Item Description Default
Audit Trail Apply audit trail function when | This forces audit trail settings to be used when a Unchecked
creating method file new method is created. It is the same when a new
method is created by selecting a template.
Prohibit editing parameters on | Prevents the user from changing the instrument Unchecked
instrument parameters in the method file. The parameters can
be changed in the instrument monitor.
Report Prohibit multiple files in output | Prevents loading and printing of files for individual | Unchecked
report items in the report item Properties File tab.
Output report type in header | Prints in the header the type of application from Unchecked
which the report is output.
Output data status in header | Print the data status in the header. Unchecked
Output security level in header | Print the security level in the header. Unchecked
File Prohibit data file overwrite The file name must be changed when saving to an | Unchecked
Management existing data file during single run and batch run
analyses. In the GCMS postrun analysis screen, an
existing data file cannot be overwritten.
Prohibit method file overwrite | In the GCMS analysis and GCMS post analysis Unchecked
data acquisition screen and calibration curve
screen, an existing method file cannot be
overwritten.
Prohibit report file overwrite In the report generation screen of all the Unchecked
applications, an existing report file cannot be
overwritten.
Prohibit batch file overwrite In the batch table screen of all the applications, an | Unchecked

existing batch file cannot be overwritten.

l// Note

These settings are stored in the "SysAdmin.mdb" database file in the system folder
(normally, in C:\GCMSsolution, under a standard installation). In addition, the
screen color setting. etc., for individual users are stored in the "SysAdmin.upf"
found in the same folder.
As a safety contingency for unexpected accidents or errors, it is recommended that
you backup these files.
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2.9.6 Templates

If method, batch, or report format files are expected to have similar parameters, templates
for each type of file may be created to save time and prevent errors in parameter settings.

1. Creating a Template
Although the procedure below describes how to make a method file template, it
applies to batch and report format templates as well.

(1) Enter the method parameters to be included in the template. Select File > Save
Method As Template. The "Save As Template" dialog box is displayed.

Save Az Template E
I | DEFALLT
L |
Mew Template: I
] I Cancel | Help |

Figure 2.64 "Save As Template" Dialog Box

(2) Enter a name for the template in the New Template text box, and click the OK button.
If a template with that name does not exist, the template is saved. If a template with
the same name does exist, a confirmation message is displayed to verify overwriting
the existing file. Click OK to overwrite the file and save the template.
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2 Basic Operation
2.9 Common Operations

2. Generating New Files from Templates
Although the procedure below describes how to generate a new method file from a
template, it applies to batch and report format files as well.

(1) Select File > New Method File to open the "File New" dialog box.

File Hew E

£ Hew Fils

I | DEFALLT

1 |

Comment:

i o

] I Cancel | Help |

Figure 2.65 "File New" Dialog Box

(2) Select the Use Template radio button, and select which template to use from the list
box. Click the OK button. The new file, created from the content of the template, is

displayed.
Setting Dptions ﬂ
Application | AIABMDI] Conversion |
File Mew | Chromatgram I Auto Copy
Method File
(=W " Prompt on File New
EE " New File
' From Template: IDEFAULT Select... |
Batch File
(= * Prompt on File Hew
___a " New Fils
" From Template: I Select.. |

Fieport Format File

& " New Fils

" From Template: IDefauIt Select... |

Template

Folder: IE:\G ChSsolutiontTemplate LChange... |
QK I Cancel | Help |

Figure 2.66 "Setting Options" Dialog Box
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(3) Click the Create from Template option button, select the appropriate template from

those listed in the list box, and then click OK.
The contents of the template are reflected in the newly created file, and the edit
screen is displayed.

l// Note

Select the New File radio button if the new file should not include content from the
template.
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29 3 Data Acquisition

. 1 Overview

This section describes the windows and functions associated with data acquisition.

3.1.1

"Method Development Acquisition” Window

GC Tab Chromatogram and Menu Bar
Spectrum View "
Sampler Tab MS Tab P Title Bar Toolbar
. File Edt view DNthod Instrumert Acquision DAra Took Vindow Help 18]
D|=|d| S N [EEQ =) 2] AbE L elodo)
HER [oata Explony, || [Cinen Ret Time: 0,00/ 850 min can & 0 Intensity: 0 Group: 1 L2 -|x
Real Time Projectin FEl=]| \en(x10,000 Peskbax: 169 r FEagg
CAGCMSsobtiontNgple = s s Feam
ﬂﬁ File Name cquir S50 R
DEMO_SC.QED 19 100 I
@DEMO_SILQGD 1241} 25 j%ﬂ
@i Efjoemo_siz.060 12119 \ SW
[Efmizsin_po1.qen 12127 00 : i d : ! ! plitfValve: Open]
[EiMesim_poz.qan  12127)] 3.3 &. 6.3 o 7.3 &0 83 20 i Temperature
; 3 sanvlr | i) 5c| & wis| ElENER
ﬁﬁ ADC201 SPLT  Owen  IF
170
# of Rinses with Solvent [Pre-run) o ﬂ
Q. # of Rinses with Solvent [Eostur): 3 Vacuum
1) # of Rinses with Sample A 7 4 7 4
Plunger SpeediSuction] & High  © Midde  Low Lvae. UVac
ﬁ Wiscosity Comp. Time : 0.2 sec lonization Mode
Plunger Speedniection] & High  Midde ¢ Low
Syringe Insertion Speed : % High © Low GC Eﬂnsumahlas
Injection Mode : 0: Momal Set @ |7
MS Consumables
P Tl [y e
= 1 Message | SubMessage | Date | Time | Code | User Name | ion Nage |«
N
JLal _>l'I
I [
Instrument Monitor
Assistant Bar Output Window Instrument Method View

Figure 3.1 "Method Development" Window

This screen layout is displayed when Method > Instrument Parameters is selected. It can
also be displayed by clicking the Method Development icon in the Assistant Bar, or the

Data Acquisition Param toolbar button. This layout is stored for each user when the "Real
Time Analysis" window is closed.
The items in this screen are described in the following table.
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3 Data Acquisition

3.1 Overview

"Method Development Acquisition" Window

Title Bar Displays currently operating application names, process
names or method file names.

Menu Bar Displays various command menus for the displayed window.

Toolbar Displays buttons for the various command tools for the

displayed window.

Assistant Bar

Lists command icons corresponding to the general operation
sequence. Ordinarily, the respective operation is selected by
clicking these icons.

Chromatogram/Spectrum View

Displays real time data that has been transferred from the
detector during data acquisition.

Instrument Method View

Parameters to be used during data collection are set for each
unit of the instrument. To modify the parameter settings, click
the tab corresponding to the unit.

Instrument Monitor

Displays various instrument parameters in real time. Used to
determine whether the instrument is ready to initiate analysis.

3.1.2

"Data Acquisition” Window

Title Bar Menu Bar Toolbar Chromatogram and Spectrum View
PP GeMis Real Time Analysis (Admi - [Acquisition] _181 %]
Ao File Edt view Method Instrumert Acquistion Dats Took Afindow Help 18]
D|=(E| S| [ o [ =i w9 L] 1] ie|O]D|]2]
B [oata explo: | [CneTs Fiel. Time: 0.0/ 5.0 min Scan B0 Intensiy: 0 Group 1 [ ]
Acaquisition Praject in g‘ = Inten(x10,000) PeakMax: 163 G Feagp
CAGCMSsolioSample ~ &0y Bl Resds
il Name: o Fow
Efloemo sc.oed 12119
%DEM‘U“ Qah 1215 A\ 4 Press  TotalF,
Floemo_siz.q0  12/19) Gl e |
s pot.oan 12127 SpitValve Open]
[Efmizsin_poz.qen 12127 Temperature
| 5Pt oven 1
lonBic
20d Vaoum
A
Fukal
20] L¥ac. UVac
lanization Mods
104 LI El
g GE Consumables
0.0 T T T T T T —
55 8.5 70 75 80 8.5 9.0 min ,g |7
Base Peak miz 0.00 Bave Peak Intensiy: 0 B Bl
Inten(x100,000) BasePaah : 263/ 36
Film
504
259
KT s g
i) . | B 57 2850 2855 2840 2805 2850 2855 2850 2855 mia

ki 1 Message | SubMessage Date Time Code User Name Application Nanfe | j
el T _»ﬁl

Ready / [T

Assistant Bar Output Window Instrument Monitor

Figure 3.2 "Data Acquisition" Window

GCMS-QP2010



This screen layout is displayed when Data Acquisition is selected from the Assistant Bar,

3 Data Acquisition
3.1 Overview

or when Instrument Parameters is deselected from the Method menu or toolbar. The
method development mode is exited when the check does not appear next to the
Instrument Parameters menu item and the Data Acquisition Param toolbar button is not
inverted. This layout is stored for each user when the "Real Time Analysis" window is

closed.

Title Bar Displays currently used application names or process names
and method file names.

Menu Bar Displays various command menus of the displayed window.

Toolbar Displays buttons for the various command tools for the

displayed window.

Assistant Bar

Lists command icons corresponding to the general operation
sequence. Ordinarily, the respective operation is selected by
clicking these icons.

Chromatogram/Spectrum
View

Displays real time data that has been transferred from the
detector during data acquisition.

Instrument Monitor

Displays various instrument parameters in real time. Used to
determine whether the instrument is ready to initiate analysis.

3.1.3 Assistant Bar

This section describes the various icons displayed in the Acquisition Assistant Bar during

data acquisition.

‘L Top

Top

Returns to the Real Time Assistant Bar.

Instrument
Method Wizard

Sets instrument parameters for GC, MS, and autosampler used
for analysis.

‘wizard

" Sample Login Used for single runs to assign a file name to the data file
. li obtained by data acquisition, select a vial number and
ample Login

determine whether to print a report.

= Standby Downloads the parameters set in the Instrument Parameters
S view to the instrument, and places the instrument in ready
tar
' mode, so that data acquisition can be initiated.
Start Initiates data acquisition. The retention time is displayed, and
St the chromatogram or spectrum is displayed in real time.
Stop The MS operation is halted. The GC temperature elevation
program and the GC time program continue. The GC operation
[is]
F is stopped if the STOP button on the GC instrument is pressed.
@ Instrument Display instrument parameters. On/off can be selected.
lnshu‘:—;tnt Parameters
Parameters
Snap Shot GCMS post run analysis is displayed and MS data from the start

of data acquisition to the clicking the Snap Shot button can be
examined.

Guide
&

Describes the procedure of data acquisition.

GCMS-QP2010
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3 Data Acquisition
3.1 Overview

3.1.4 Overall Data Acquisition Process

The data acquisition process is performed as described below.

Develop Method

In method development, the instrument parameters of the GC, MS and
autosampler are set. When a method has been previously constructed,
the content of the method file is checked See Section 3.2 "Method
Development Parameters", page 90.

4

Login Sample

The sample name, sample ID, the data file name, and other
information is entered for a single sample. See Section 3.3 "Single
Run Setup", page 104.

4

Inject Sample
and Acquire

The system is prepared for data acquisition, and the sample is
introduced manually or automatically. See Section 3.4 "Data
Acquisition", page 107. During data acquisition, acquired data can be

Data analyzed. See Section 3.4.3 "Data Analysis", page 108.
Acquired data is saved and analysis is completed. For subsequent
data processing, refer to Chapter 4 "Qualitative Analysis" on page 111,
Analysis Chapter 5 "Quantitative Analysis" on page 137 and Chapter 6

"Generating Custom Reports" on page 165. The tasks of data
acquisition through analysis may also be performed automatically.
Refer to Chapter 7 "Continuous Analysis" on page 175.
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3 Data Acquisition
3.1 Overview

Data
Analysis

¥

To GC/MS Postrun
Application

)

Data File Method File Processing (Assistant Bar)
Method
Development
Save
=" |
El'. Data
IE Acquisition
[ ]
[ ]
u
[ ]
[ ]
[ ]
. #_| Sample
- cad =4 Login
Settings [
]

—

|
|
|
Data |

Collection

Save

38

¥

t , Standby

\ 4
®

Start

End

T =

Quantitative/Qualitative
Processing

To GCMS Postrun)
Application

Figure 3.3 The Data Acquisition Process
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29 3 Data Acquisition

. 2 Method Development Parameters

This section describes how to develop a Method using the parameters in the "Acquisition”
window. When a method is saved as a method file, consistent analysis results can be
obtained by using the same method.

Perform system configuration using the GCMS Real Time Analysis application before
creating a method. A method can be created in Instrument Parameters or by using the
Method Wizard.

3.2.1 Instrument Parameters

Click the Method wizard icon in the Assistant bar to open the Method wizard window.

(1) Sampler
Displayed when the AOC is selected in system configuration. Refer to Section 3.2.2
"Sampler (Autosampler) Tab", page 91 for parameters and settings. Click the Next
button to continue.

(2) GC Parameters (1)
Displayed when the GC is selected in system configuration. Refer to Section 3.2.3
"GC Parameters (GC Tab)", page 93 for parameters and settings. Click the Next
button to continue.

(3) GC Parameters (2)
Displayed when the GC is selected in system configuration. Refer to Section 3.2.3
"GC Parameters (GC Tab)", page 93 for parameters and settings. Click the Next
button to continue.

(4) MS Parameters (1)
Displayed when the MS is selected in system configuration. Refer to Section 3.2.4
"MS Parameters (MS Tab)", page 97 for parameters and settings. Click the Next
button to continue.

(5) MS Parameters (2)
Displayed when the MS is selected in system configuration. Refer to Section 3.2.4
"MS Parameters (MS Tab)", page 97 for parameters and settings. When the setting is
finished, click the OK button. The "Instrument Method Wizard" window closes and a
method file is created. If additional settings are required, edit the GC and MS tabs in
the "Instrument Parameter" window.
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3 Data Acqui

sition

3.2 Method Development Parameters

3.2.2 Sampler (Autosampler) Tab

Select View > Instrument Parameters > Sampler tab. The Sampler tab is displayed.

§ Sampler |

ADC-200

# of Binzes with Solvent [Pre-run) : ID—

# of Ringes with Solvent [Post-run) : IU—

# of Ringes with Sample : ID—

Plunger Speed(Suction] : & High  Midde € Low
Wizcogity Comp. Time : ID— B0

Plunger 5peed(lnjection) : & High  Midde ¢ Low
Syringe Inzertion Speed : & High  Low

Injection Mode : |0: Marmal

Advanced... |

Figure 3.4 Instrument Parameters Sampler Tab

Data acquisition and analysis can be performed with the default values. Refer to the table

below when more detailed settings are desired.

Parameter Description Unit Range Default
# of Rinses | Specifies the number of times the syringe is rinsed with 0-99 0
with Solvent | solvent before injection.

(Pre-run) When Solvent Flush is selected as the injection mode, this

setting is not available.
# of Rinses | Specifies the number of times to rinse the syringe with solvent 0-99 1
with Solvent | after injection into the gas chromatograph. Change this
(Post-run) setting when a different type of sample is to be injected, or

when the same sample is injected multiple times.
# of Rinses | Specifies the number of times the syringe is rinsed with 0-99 2
with Sample |sample before injection. Change this setting when a different

type of sample is to be injected, or when the same sample is

injected multiple times.
Plunger Specifies the plunger speed when aspirating a sample. High, Middle, High
Speed This speed applies to sample aspiration for sample rinsing Low
(Suction) and for sample injection. For pumping and solvent rinses, the

aspiration speed is always High speed.
Viscosity Specifies the wait time between aspiration and injection. Low |sec. |0-99.9 0.2
Comp. Time | viscosity liquids are drawn up into the syringe simultaneously

with the plunger. A longer wait time should be specified if high

viscosity liquids are used.

GCMS-QP2010
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Parameter Description Unit Range Default
Plunger Selects the speed of the plunger during sample injection. This High, Middle, High
Speed is not the speed at which the syringe descends into the Low
(Injection) injection port.

Syringe Selects the speed at which the syringe descends into the High, Low High
Injection injection port.

Speed

Injection Selects Normal or one of the Solvent Flush modes for the 0
Mode injection. Press the Set button to change the injection mode.

Advanced Allows making more detailed settings.

Injection Sets the injection mode. Setting is performed by clicking on 0-4 0
mode the Setting... button to open the "Injection Mode" window. 3: Can be

Select from among the following 5 options.

0: Normal injection (Sample only)

1: Sample + air + solvent

2: Sample + solvent

3: Sample + air + Standard + air + solvent

4: Sample + Standard + solvent

selected when
equipped with
AOC-20s.

4: Can only be
selected when
equipped with
AOC-20s.

When an injection mode other than normal injection is selected (i.e. solvent flush mode), select
one of the following two options to set number of number of solvent rinses prior to sample injection.

Same as number of sample rinses prior to injection
Same as number of solvent rinses after injection

After making the setting, click the OK button to complete the settings.

Injection Mode

1 Sample + Air + Solvent

2 Sample + Solvent

Sample

A
Sample Solvent

Standard

|
3 Sample + Air + Standard + Air + Solvent —ﬂﬁ‘ﬂ_ﬂ

.
Solwvent C

Standard

' 4 Sample + Standard + Solvent

Salvent Wash Timesbefare nestiomin Selient Elusk

) Same &z i of Birses with Sample

%) & of Birses with Solvent [Fastmumn]

Cancel |

—lﬁEﬂ—ﬂ

v |
Sample Solvent C

Help

Figure 3.5 "Injection Mode" Dialog Box
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ll/ Note

When the Advanced button is selected, more detailed autosampler parameters are
provided. Refer to GCMS Help for further information on specific parameters.

3.2.3 GC Parameters (GC Tab)

This section describes how to set the parameters for the gas chromatograph.
Select View > Instrument Parameters > GC tab. The GC tab is displayed.

 6c |
Inj. Port:  SPL1 Inj. Heat Part: IMJ1
Column Oven Temp. :|25.D ‘C c
Injection Temp. : W T
Injection Mode : lm
Sampling Time : W miry

— Carier Gas : He  Prim. Press. : 500-900

Flows Contral Mode : IPressure 'l

Pressure W kPa
Total Flowe : IF mL/mir
Colurnm Elow : lr mL/mir
Linear Yelocity : lr cm/sec
Furge Flow : l?aU— mL/mir
St Baio [0

[ Detail of Injection Part... |

High Fresz. Injection  Carrier Gas Saver
Splitter Fix Fan

Split B atio Program

F R R

25 |

————
0.0 1.0 2.0 3.0 40 .
min

[R=l= TR i Oven Temperature
Rate | Final Temperature | Hold Timed
o E] 100 —
1] 10.00 50.0 1.00
2| 0.00 0.0 0.00 -|
| | »
Total Program Time : 480 min
Column
’7Length: 30.0m Diameter; 0.25 mm 10 Set...
FeadyCheck...|  Add Heater.. [ Add.Flow.. |
[ CRG[Oven) [+ CRG(IMJ)
GLC Program... i
Prerun Frogram Time Program

Figure 3.6 Instrument Parameters GC Tab

electronic flow rate controller.

l// Note

The Control Mode parameter determines which Carrier Gas parameters will be
displayed. The Carrier Gas parameters include Column Inlet Pressure, Column
Flow, Linear Velocity, Split Ratio, Total Flow, and Carrier Gas Flow. Pressure and
flow control parameters cannot be set for an instrument that does not have an

ll/ Note

If the wide bore column (internal diameter 0.53 mm) is used, the flow rate control
range at low oven temperature is narrowed, and may cause a flow rate control error
at the GC. Care must be taken when setting the flow, using the following guidelines.

GCMS-QP2010
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Control Ranges (using full volume injection with column I.D. 0.53 mm, length 30 m)

Oven Temperature (°C)

Flow Rate Setting Range (mL / min)

50 10-15
100 7-15
150 6-15
200 4-15

Depending on the flow rate, an error may be generated when the oven temperature is
lowered even if it is running normally at a higher temperature.

Parameter Description Unit Range Default
Column Oven Temp. | Specifies the temperature of the column oven. °C -99-* 50
Injection Temp. Specifies the injection port temperature. °C -99 -~ 25
Injection Mode Selects the injection mode. This parameter is not Split/ Split

displayed for OCI/WBI. Splitless/
Direct
Sampling Time If Splitless is selected as the Control Mode, the min. 0-9999.99 |1
Sampling Time parameter specifies the interval
between the time of sample injection and the time
at which the split flow path is opened.
Flow Control Mode | Selects the control mode of carrier gas flow. Flow Flow/Linear |N/Ain
can not be selected when the injection mode is Velocity/ Split
Split or Splitless. Pressure mode
Pressure This parameter is disabled when Direct is selected | kPa 0-970 100 kPa
in the(l)njection Mode and Flow is selected inthe | k4f/cm? 0-989
Flow Control Mode. psi 0-1407
Total Flow Total Flow = Column Flow + Split Flow + Purge mL/min 0-1200 50
Flow. The value is held constant during the
programmed temperature gas chromatography.
This parameter is disabled when Direct is selected
in the Injection Mode and Linear Velocity or
Pressure is selected in the Flow Control Mode.
Column Flow Displays the rate of volumetric flow inside column. | mL/min

The Column Flow is automatically calculated from
the Column Inlet Pressure.

When the Model is set to "Dual TMP" in the
System Configuration window, it is recommended
that the Column Flow parameter be set to 15 mL/
min or below. It is also recommended that this
parameter be set to 2 mL/min or below for Single
TMP models. This is because an insufficient
degree of vacuum is obtained when exceeding
these values, and may have a bad influence on
ion generation.
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Parameter

Description

Unit

Range

Default

Linear Velocity

Displays the linear velocity. Linear velocity is
automatically calculated from the Column Inlet
Pressure.

cm/sec

Purge Flow

Specifies the purge flow. Disabled in the case of
No Purge APC.

mL/min

0.0 - 1200

Split Ratio

Specifies the split ratio or the ratio of the column
flow to the split flow. When a split ratio is set, the
system sets the total flow rate based on the
calculated carriergas flow rate, so that the desired
split ratio occurs at the oven temperature. Set the
split ratio to —1.0 to fix the total flow rate
regardless of the oven temperature. This
parameter is disabled when Direct is selected in
the Injection Mode parameter.

0 - 120000

-1, -1

Detail of Injection
Port

Opens the "Detail Setting of Injection Port"
window. Characters appear in black when details
are set. This parameter is disabled for WBI.

Program

Allows the entry of time program steps. Item to be
programmed (oven temperature, pressure, and/or
flow rate) can be selected from the drop-down list.

Oven
Temperature,
Flow,
Pressure,
Purge Flow

Rate

The ratio of increase or decrease for a
temperature, pressure and flow rate program,
expressed in incremental units.

Temp./Pressure/
Flow

The temperature, pressure, or flow value in a
program.

Hold Time

The amounts of time to maintain a temperature,
pressure, or flow rate in a program.

min

0-9999.99

Column

Displays the column related parameters set in
System Configuration. To change these
parameters, click the Set button in the column
section.

Automatic Zero
Correction after
Ready

Performs the zero correction automatically when
the instrument is ready. For detectors other than
MS.

CRG (Oven)

Uses CRG for the column oven. This parameter is
displayed when CRG (Oven) is checked in the
Option tab in GC2010 / System Configuration
window.

CRG (INJ)

Uses CRG for cooling of the injection port.This
parameter is displayed when CRG (INJ#2) is
checked in the Option tab in GC2010 / System
Configuration window.

* Refer to GCMS Help for upper limits.
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To change the parameters for a time-controlled GC during data acquisition, create a time
program. Click the GC Program button to open the "GC Program" dialog box.

x|
Time Device EVENT= Value | = |
1) o000 Lo Cancel |
2| 0

Time Program :
Time Device EVENT= Value | = |
1| 000 —
2| 000
3| 000 =

Drata File Mame : scan_pest. AGD K. Time : 5.032 min

(21,000,000)

3| o000 - I:oadEhromatogram...l
Help |

PeakMax : 7,652,975

?.0—5
5.0—5
5.0—5
4.0—5
3.0—5

2.04

o] =1 KN

50 73 100 12.5 150 175

Figure 3.7 "GC Program" Dialog Box

A pre-run program is a time program that controls the operation of various units prior to

analysis.

A run-time program is a time program that controls the operation of various units during

analysis.
Parameters Description Units Range
Time (min) Enters the retention time at which to perform the min. 0-655
command.
Device Selects the unit to be used from the list in the combo
box. Devices are defined in the Instrument Configuration
menu.
Event Select the appropriate command.
Refer to GCMS Help for more information.
Setting Enters a value that corresponds with the selected device

and event. Refer to GCMS Help for more information.
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ll/ Note

When the Load Chromatogram button of the "GC Program" dialog box is selected,
the "GCMS Data File Open" dialog box opens, and the TIC can be read from an
existing data file. Click the chromatogram while one of the Time (min) fields is
selected to enter that retention time into the selected Time (min) field.

3.2.4 MS Parameters (MS Tab)

This section describes the parameters for the MS. Select the Method > Instrument
Parameters > MS tab to view the MS parameters.

& M3 |
GCMS-GR2010

lon Source Temp. |2DD T
Interface Temp. : IED ‘L Detector Yoltage : % Relative to the Tuning Result " Absolute
Solvent Cut Time : ID.‘I 1] mir ID 3%
Micra Scan ‘Width : IU u Threshold : |1 noo
¥ Use MS Program : Set... GC Program Time : 0.00 min
Groupit] - Eventitl
Start Time | End Time Acqg. Event Scan Start End Chi Ch2 Ch3 Ch
[min] [min] Mode | Time[sec] | Speed miz miz miz miz miz m/
1 3.00 10.00  |Scan 0.50 EEG 40.00 350.00
2 0.00 0.00  |Scan 0.00 a 0.00 0.00
KN — o

Figure 3.8 Instrument Parameters MS Tab

Data acquisition and analysis can be performed with the default values. Refer to the table
below when more detailed settings are desired.
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Parameter

Description

Unit

Range

Default

Temperature

Enters the temperature of the ion source.

°C

100 - 260

Values from
System
Configuration

Interface
Temperature

When GC is connected, temperature of the GC heat
port connected to MS is definable. When GC is not
connected, interface temperature appears in gray.

25

Solvent Cut
Time

Sets the time to turn on the filament once the solvent
elutes after sample injection.

Normally, when the sample is injected, a large quantity
of solvent is introduced into the analysis system. This
results in a sharp decrease in the vacuum inside the ion
source, which has a detrimental effect on the filament
and other components. To prevent this, the filament is
turned OFF while the solvent is passing through the
analysis system.

Note: When analyzing a sample with peaks that elute
before the solvent, use an MS program to turn the
filament ON and OFF.

min.

0-9999.9

2.00

Detector
Voltage

Sets the detector voltage.

Selecting the radio button determines whether to
handle the setting in the Edit box as an absolute value
or as a relative value. When "Absolute" is changed to
"Relative," the gain is set to 0.

Absolute: Used when directly setting the voltage.
Relative to the Tuning Result: Used when setting an
absolute value from the voltage in the tuning file to be
used. Positive (+) and negative (-) symbols may be
used.

Caution: Note that when the voltage is set at a high
value, a larger number of ions will be detected and the
detector could be damaged. However, as the
instrument ages and sensitivity drops, the detector
voltage can be gradually increased.

kV

Abs: 0.50 - 3.00
Rel.: -2.50 - 2.50

Rel. 0

Threshold

Sets the noise threshold level. lon signals below this
value will be treated as noise and deleted from the data.
This parameter is setable when Scan is selected in
Acquisition Mode.

count

0-9999

1000
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Parameter Description Unit Range Default
Use MS Specifies whether to use an MS program. When
Program checked, the Set button is enabled.
Micro Scan | Sets the scan width when performing micro scan amu |0.00-1.00
Width measurement. The Setting range is (0.00 to 1.00).

When set to "0," micro scanning is not performed.
About Micro Scan Measurement: In SIM analysis, data

is collected with the MS control fixed at a set m/z value.

Micro scanning is a measurement method that collects
data with the MS scanning over a minute range.
Improved reproducibility can be expected in the
analysis data when this method is used.

* Refer to GCMS Help for upper limit.
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The parameters below differ, depending on whether the Acquisition Mode is Scan or SIM.

Scan Parameters

Start Time | End Time Acqg. Event Scan Start End
[min] [min] Mode | Time[sec] | Speed miz miz
1 3.00 10.00  |Scan 0.50 EEG 40.00 350.00
2 0.00 000  |Scan 0.00 a 0.00 0.00

Figure 3.9 Scan Parameters

Parameter Description Unit
Start Time Sets the data acquisition start time. min.
End Time Sets the data acquisition end time. min.

Acquisition mode | Selects scan.

Event Time Sets the interval for a single scan. Sec.
Start m/z Sets the starting mass range m/z. u
End m/z Sets the ending mass range m/z. u
Scan Speed Sets the speed at which scanning is performed in the specified

m/z range. This will be automatically selected and displayed
from the possible settings according to the measurement m/z
range and the Event Time. A smaller value (slower scan)
reduces the noise in the data.

SIM Parameters

Start Time | End Time Acqg. Event Scan Start End Chi Ch2 Ch3 Ch4
[min] [min] Mode | Time[sec] | Speed m/z m/z m/z m/z miz miz

1 3.00 10.00 |5 0.20 298.30 191.00 141.00 156.50
2 0.00 000 |5iM 0.20 0.00 0.00 0.00 0.00

Figure 3.10 SIM Parameters

Parameter Description Unit
Start Time Sets the data acquisition start time. min.
End Time Sets the data acquisition end time. min.
Acquisition mode Selects SIM.
Event Time Sets the interval for a single scan. Sec.
Ch1-m/z - Ch64-m/z | Sets the m/z for each channel. u
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3 Data Acquisition
3.2 Method Development Parameters

FASST (Fast Automated Scan/SIM Type) Paramenters

Start Time | End Time Acq. Event Scan Start
[min) [min) Mode | Time[sec] | Speed miz
1 3.00 1000 |Scan 0.50 BEE 40.00
3.00 1000 [SIiM 0.20
2 0.00 000 [Scan 0.00

Figure 3.11 If both Scan and SIM are selected.

If the Start Time and End Time are set to the same time respectively in successive two rows,
the data of the two rows are acquired every Event Time one after the other. In this case, the
first row is called Event 1, and the second row Event 2.

The Group number is displayed in the left column of the table. If two events are set for a
group, the Group number is displayed in the row of Event 1 only. The event number and
group number for each row is displayed in the top left of the table as "Group Number-Event
Number".

The maximum number of events for a group is 2. Set the Acquisition mode for Event 1 to
Scan, and SIM for Event 2.

For details, see FASST Measurement Operation Manual.

ll/ Note
Up to 128 groups can be set.

However, with a version of GCMSsolution earlier than version 2.40, if a method file
containing more than 65 groups is opened, it may not run normally. If the instrument
parameters of a data file with more than 65 groups are displayed, it will not run
normally. It will not be able to display chromatograms for groups after the 65th

group.

To change the MS parameters during data acquisition, use a time program. Select the Use
MS Program check box, and then click the Set button to open the "MS Program" dialog box.

GCMS-QP2010
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3.2 Method Development Parameters

x|
[rata File Mame : pest_std 003.qgd R.Time : 11.223 min

(2100,0007) PeakMax : 284,085 _I

2.0—- _I
l.D—- [‘ _I

| B O TR

15 100 125 150 17.5
Time (min) C d Value | oK |

0.00
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0.00
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0.00

Help

0.00
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Figure 3.12 MS Program "Dialog Box"

Enter the parameters into the MS Program table as described below.

Parameter Description Unit Range
Time (min) Specifies the retention time at which to perform the command. min.
Command Selects a command to execute during data acquisition. Click the
desired cell, and the cell becomes a combo box. Select a command
from the combo box.
DetectorVolts= Changes the detector voltage at the specified kV 0.50 - 3.00
time.
FilamentON Turns on the filament at the specified time. No value.
FilamentOFF Turns off the filament at the specified time. No value.
PFTBAOpen Opens the standard (PFTBA) solenoid valve at No value.
the specified time.
PFTBACIose Closes the standard (PFTBA) solenoid valve at No value.
the specified time.
Reagentgas10Open | Opens the reagent gas1 solenoid valve. No value.
Reagentgas1Close | Closes the reagent gas1 solenoid valve. No value.
Reagentgas20pen | Opens the reagent gas2 solenoid valve. No value.
Reagentgas2Close | Closes the reagent gas2 solenoid valve. No value.
Value Specifies a value for Command parameters that require one.

GCMS-QP2010



ll/ Note

When the Load Chromatogram button of the "MS Program" dialog box is selected,
the "GCMS Data File Open" dialog box opens, and the TIC can be read from an
existing data file. Click the chromatogram while one of the Time (min) fields is
selected to enter that retention time into the selected Time (min) field.

o Gems-qP2010 [ 103



9 3 Data Acquisition

. 3 Single Run Setup

This section explains how to set the parameters for a single run, including sample name,
sample ID, data file name, and sampler parameters, if used.

3.3.1 "Sample Login" Dialog Box

Select the Sample Login icon of the Data Acquisition Assistant Bar. The "Sample il
Login" dialog box opens. L

Sample Login

Sample Login - D:\GCMSsolution',Sample’,SIM.qar x|

Linel |

Acquisition |nformation

Sample Mame : I

Sample [D I

Diata File : |Daa005 qgd

Bazeline Data: I

[rata Description g
< o

Sampler

Wial # : |1

Injection Yaolume : |1 ul Syringe Capacity : 10 uL
Mulilni, Times: [T
Tuning File : | !’*I
Advanced »> | QK I Cancel | Help |

Figure 3.13 "Sample Login" Dialog Box

Sample Name Specifies the name of the sample. The name is used for identifying data
files and is output on reports.

Sample ID Specifies the ID number or lot number of the sample. It is useful to set this
item since it can be used as a search parameter for the data file. It can be
changed during data acquisition. Up to 31 characters may be entered.

Data File Specifies the filename for saving the acquired data.

The file extension is automatically added. The path of the file when only the
name was entered results in the same path as the method file opened upon
Data Acquisition.

Base Line Data | Sets a data file name for differential chromatogram (base line
chromatogram). This field is only used when GC detector is used.

Data Description | Specifies comments to be registered in the datafile.
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3 Data Acquisition
3.3 Single Run Setup

The "Select Data File" dialog box opens when the Folder button to the right of the ~
text field is clicked. Select a directory in which to save the data and enter the file _|
name.

Select Data File EHE
Look in: Ia Project j gl
File name: I Iﬂl
Files of lpe: IGEMS [rata File [*.qgd] j Cancel |

Figure 3.14 "Select Data File" Dialog Box

l// Note

If the "Sample Login" dialog box is used to analyze a sample multiple times, or if the
file name that has been entered is the same as an existing file, confirm whether to
overwrite the file when the analysis begins. Add a number to the file name and use
the automatic increment function in a batch table to avoid overwriting data. Check
for duplicate file names prior to initiating data acquisition.

Sampler Parameters (See Figure 3.13 "Sample Login" Dialog Box)

Vial # Specifies the position occupied by the vial in the autosampler.

Injection Volume | Specifies the amount of sample to inject. This volume is injected the
number of times set in Multi Inj. Times.

Multi Inj. Times Specifies how many times to inject the sample.

Tuning File If the Tuning File field is left blank, the tuning file either used during the last
data acquisition or saved during the last tuning is used. The path of the file
when only the file name is entered is GCMSsolution\System\Tune#. (# is
the system number; GCMSsolution is the folder specified during the
installation.)

Syringe Capacity | Verifies the syringe capacity specified in System Configuration. Note that
this parameter cannot be edited from the "Sample Login" dialog box.

Report Selects the printing of a report after data acquisition is completed. Enter
the full file name of the report format file to be used to print the report, or
click the File Folder button to browse for the file. The "Select Report
Format File" dialog box is displayed. Select the file, and click the Open
button. The full path is now displayed in the Report text box. The path of
the file when only the name was entered results in the same path as the
method file opened upon Data Acquisition.

>
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The "Select Report Format File" dialog box opens when the Folder button to the
right of the Report text field is clicked. Open the directory in which file is saved, and
select the file name.

Select Report Format File 2| x|
Look jn: Ia Project j & = EB-
File: name: | o I
Files of bype: IGEMS Report Format File [*.gar) j Cancel |/
i

Figure 3.15 "Select Report Format File" Dialog Box

For a description of the Sample Login Advanced parameters, refer to GCMS Help.
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29 3 Data Acquisition

. 4 Data Acquisition

This section describes instrument preparation and data acquisition. During acquisition, real
time data is displayed, and upon completion, it is saved as a data file.

34.1 Standby

During Standby, the method is downloaded to the instrument and the instrument is prepared
for analysis.

Select the Standby icon on the Data Acquisition Assistant Bar.

Standby
l// Note

When the Standby icon is selected, and the method has not been saved, a dialog
box is displayed to prompt the user to save the method.

To save the method, select the Yes button. If the method has been saved
previously, the old method file is overwritten with the new information. If the method
has not been saved, the "Save Method File As" dialog box is displayed. Select a
directory, enter a filename, and click the Save button. The method is then
downloaded to the instrument.

To download the method to the instrument without saving it, select the No button.
The method is downloaded to the instrument.

To abort the method download, select the Cancel button.

3.4.2 Start

Select the Start icon in the Data Acquisition Assistant Bar. Acquisition and analysis
are performed as specified in the selected method. Star

The real time spectrum and chromatogram are displayed.

l// Note

Selecting the Start button on the GC unit can also start data acquisition, whether an
autosampler is used or not.
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3 Data Acquisition
3.4 Data Acquisition

3.4.3 Data Analysis

During data acquisition, the acquired data is written to the data file. If the GCMS
Postrun Analysis application is launched by selecting the Snap Shot icon in the
Data Acquisition Assistant Bar, the acquired data is displayed.

m

Snapshot

ll/ Note

For more information about the GCMS Postrun Analysis application, refer to
Chapter 4 "Qualitative Analysis" on page 111 and Chapter 5 "Quantitative Analysis"
on page 137.

344 Stop

Data acquisition and analysis may be stopped during a run. Select the Stop icon in
the Data Acquisition Assistant Bar. Som

A Caution

If data acquisition and analysis are stopped with the Stop command, the MS program
stops immediately, but the GC temperature program does not stop until the sample is
processed. This prevents leaving sample residue in the column. To stop the GC
immediately, press the Stop button on the GC unit.
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29 3 Data Acquisition

3. 5 Instrument Monitor

In this section, procedures for monitoring the current status of the instrument are described.
Click the Detail button in the Instrument Monitor section to set values and initialize use time
for consumable parts.

3.5.1 Instrument Monitor

GC Feady
M5 [Feady
Flowy —

Press  TotalF.
Split alve: Open)

Temperature

INJ1 Oven I/F

lonSrc

W acuum
4 4
A &
Liac.  UWac

lonization Mode

GC Consumables

=iva

M5 Consumables

e i

Figure 3.16 Instrument Monitor

Items Description
GC, MS, HS Appears in different colors depending on the current status of GC,
MS, HS. Refer to GCMS Help for more information.
Units Select the radio button for Line 1 or Line 2 to display the information

corresponding to that unit. These buttons are only displayed if 2 lines
are connected.

Vacuum Indicates vacuum with a graph. Triangle indicators move according
to actual values.

When the lon Gauge is set to "None" in the System Configuration
window, high vacuums are not displayed.

GC Consumables, MS | The background color of the icons changes to indicate maintenance

Consumables or replacement is required.

Other Parameters To set other parameters, click the Detail... button and open the
"Instrument Monitoring Details" window. For each parameter, refer to
GCMS Help.
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9 4 Qualitative Analysis

. 1 Overview

This section explains how to use the GCMS Postrun Analysis application for performing
qualitative analysis on previously acquired data and printing reports.

4.1.1 "Qualitative Data Analysis™ Window

Data Explorer Title Bar Menu Bar Toolbar Chromatogram View

d S6MS Postres Anafesic fAdmin) - [Data Analysis - Untitled]

¥ FEle CompoundTable iew Gualtative Quantitative Lapout Tools Window Help =18
=] e~ E PEE s 2l B w0 w2 ] )|
] TIC & MIC Pesk 4 [ » [S A [ » [Giowp 4 [ v |
E 100 Tt Tome 15116 scv Tatens 11 :I
0 10 20 30 40 50 50 0 80 %0 100
@ 1og Fet.Tome 56977 Scak Totan T
) MixSIM_DOL.GGD 12/ 257
EfiMixsiM_D020GD 12/ b il
@ 504
253 -
S 0 T e e T e g
= i 10 20 30 40 50 &0 7 0 30 100 =l |
oo 3 Tz Iten FeelTten

[Ef

A

o

[

s oy
3 B o8
Birulthou i

4 » 1 %
L =

il . 3 g 10 20 ) 40 4 50 70 0 %0 100
Ready

[N | 4

Assistant Bar Spectrum View

Figure 4.1 "Qualitative Data Analysis" Window

Title Bar Displays the name of the application, user, active window, and file.
Menu Bar Displays the menus that are available in the active window.
Toolbar Displays the command buttons that are available in the active window.

Displays the command icons that apply to a specific function or window. To

Assistant Bar ) . . .
open the window or activate the command, click the appropriate icon.

Displays all files by type, including Data, Method, Report Format, Batch,
Data Explorer and All Files. Data can easily be opened for analysis by double clicking the
file icon or dragging it to the appropriate location.

Displays the chromatogram from the current data file. All of the acquired
data is displayed in the upper TIC window. The TIC, MIC and MC are
displayed in the lower MC window.

Chromatogram
View

Spectrum View | Displays the mass spectrum for the current retention time.
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4 Qualitative Analysis
4.1 Overview

4.1.2 Qualitative Analysis Procedures

Procedures for qualitative analysis are described below.

Method
Development

The instrument parameters for the GC and MS, and the qualitative,
quantitative, data view, and QA/QC parameters, are set in the
method file. Create a new method file using GCMS Real Time
Analysis, or use an existing method file after verifying its contents.
For more information about method development, see Section 3.2
"Method Development Parameters", page 90.

4

Sample Injection
and Data
Acquisition

Data is acquired in GCMS Real Time Analysis. Enter information
about single samples in the "Data Acquisition" window, or enter
information about multiple samples in the "Batch Processing"”
window. Initiate single or batch processing. For more information
about data acquisition, refer to Section 3.3 "Single Run Setup",
page 104 and Section 3.4 "Data Acquisition", page 107.

4

Data Analysis

Open GCMS Postrun Analysis, and click the Assistant Bar
Qualitative Analysis icon. This chapter describes performing
qualitative analysis and reporting.

1. Viewing Acquired Data
Open GCMS Postrun Analysis, and click the Qualitative Analysis icon in the

Assistant Bar.

Qualitative

The "Data Analysis" window is displayed in qualitative analysis mode.

Click the Data tab of the Data Explorer, and double-click the  —
appropriate data file. _]@

The acquired data is displayed in the Chromatogram View.
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Figure 4.2 Chromatogram View




2. Peak Integration
Peaks must be integrated before spectra can be chosen for similarity searches.
Peaks can be integrated manually or automatically. Refer to Section 4.3 "Peak
Integration”, page 118.

3. Similarity Search
The Similarity Search tries to match spectra from the integrated peaks to spectra
belonging to known compounds in the library file. Candidates with varying degrees of
similarity are displayed for each spectrum in a list. Select a candidate to identify a
component of the sample by comparison between the known compound and sample
spectra. Refer to Section 4.4 "Similarity Search”, page 130.

4. Printing a Qualitative Report
Using a similarity search, the target compound is compared with candidates from the
library; three types of reports about the candidates found by the search can be
printed. Refer to Section 4.5 "Printing Results", page 134.
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9 4 Qualitative Analysis

4. 2 Spectrum Display

This section explains how to display the mass spectrum for any retention time on a
chromatogram.

4.2.1 Displaying the Spectrum

L.

To display a spectrum that corresponds to a specific retention time, double-click at
the appropriate position on the chromatogram. The spectrum is displayed in the
Spectrum View.

To display a spectrum that corresponds to a compound that is registered in the
Compound Table, select the appropriate row in the table. If quantitation has been
performed and the compound was identified, the spectrum is created from the peak
retention time set in the Spectrum Process tab of the "Qualitative Parameters" dialog
box. The spectrum is then displayed in the Spectrum View.

To display a spectrum that is registered in the Spectrum Process Table, select the
appropriate row in the table. The spectrum is displayed in the Spectrum View.

To display a spectrum from qualitative peak integration data, select the appropriate
row in the Qualitative Peak Table. The spectrum is created from the peak retention
time set in the Spectrum Process tab of the "Qualitative Parameters" dialog box. The
spectrum is then displayed in the Spectrum View.

ll/ Note

If the retention time is in FASST measurement interval, the Scan spectrum is
displayed.
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4 Qualitative Analysis
4.2 Spectrum Display

4.2.2 Averaging the Spectrum and Background Processing

L

To obtain a clean spectrum, average a range of mass spectra. First, turn on the
Average function in the Chromatogram View by selecting View > Spectrum
Calculation > Average, or by right-clicking the chromatogram and selecting
Spectrum Calculation > Average. With the Chromatogram View in the averaging
mode, drag the mouse from the starting to ending retention times to set the range
you wish to average. The averaged spectrum is displayed in the Spectrum View.
Averaging around the peak apex is usually the most effective.

To subtract the background spectrum, first display an original or averaged spectrum.
Then turn on the Subtract function in the Chromatogram View by selecting View >
Spectrum Calculation > Subtract, or by right-clicking the chromatogram and
selecting Spectrum Calculation > Subtract. With the Chromatogram View in the
subtraction mode, determine a retention time representative of the background and
double-click it. The spectrum displayed in the Spectrum View is the difference
between the original or averaged spectrum and the background spectrum.

An averaged background spectrum can also be subtracted. First display an original
or averaged spectrum. Then turn on the Subtract Averaged Spectrum function in the
Chromatogram View by selecting View > Spectrum Calculation > Subtract
Averaged Spectrum, or by right-clicking the chromatogram and selecting Spectrum
Calculation > Subtract Averaged Spectrum. With the Chromatogram View in the
average subtraction mode, determine a range of retention times representative of the
background and drag the mouse from the starting to ending retention times to set the
range. The spectra for the time range are averaged, then subtracted as the
background from the spectrum currently displayed in the Spectrum View. A range
around the start or end of the peak is typically used as the background.

To subtract background spectrum repeatedly, select View > Spectrum Calculation
> Subtract command. With the Chromatogram View in the subtraction mode,
determine a retention time representative of the background and double-click it while
holding down the [Shift] key. Then the subtracted result is displayed without clearing
the previous result. Or select the Spectrum Calculation > Subtract Averaged
Spectrum command from the menu, determine a range of retention times
representative of the background and drag the mouse from the starting to ending
retention times to set the range. The averaged spectrum is subtracted in the range
defined by dragging without clearing the previous result.

l// Note

If the spectrum averaging is performed in FASST measurement interval, the Scan
spectrum is used.

If the spectra to be subtracted is acquired using FASST, the Scan spectrum is used
for the subtraction.

GCMS-QP2010
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4.2 Spectrum Display

l// Note

The toolbar includes Average Spectrum, Subtract Spectrum, and Average &
Subtract spectrum buttons for easier access to the spectrum calculation functions.
Use the three spectrum calculation buttons on the toolbar as follows.

+ Average Click the button, and drag the mouse from the starting to ending
m Spectrum retention times to set the range you wish to average. The averaged
Button spectrum is displayed in the Spectrum View.
_ Subtract Click the button, determine a retention time representative of the
& Spectrum background, and double-click it. The spectrum displayed in the
Button Spectrum View is the difference between the original or averaged

spectrum and the background spectrum.

- Average & Click the button, determine a range of retention times representative

Subtract of the background, and drag the mouse from the starting to ending
Spectrum retention times to set the range. The spectrums for the time range are
Button averaged, then subtracted as the background from the spectrum

currently displayed in the Spectrum View.

4.2.3 Displaying Results of Spectrum Calculations

The retention time range used to calculate the resultant spectrum is displayed in
the top of the Spectrum View. See the table below for simple examples of how the
time ranges are displayed.

[10.000] Spectrum at 10.000 min retention time.

[10.000 -> 10.100] Resultant spectrum averaged from retention time range of
10.000 min to 10.100 min.

[10.000] - [10.500] Resultant spectrum when spectrum at 10.500 min retention time is
subtracted from spectrum at 10.000 min.

[10.000 -> 10.100] - Resultant spectrum where spectrum at 10.500 min retention time is

[10.500] subtracted from spectrum averaged from retention time range of
10.000 min to 10.100 min.

[10.000 -> 10.100] - Resultant spectrum where spectrum averaged from retention time

[10.500 -> 11.000] range of 10.500 min to 11.000 min is subtracted as the background
from spectrum averaged from retention time range of 10.000 min to
10.100 min.

[10.000 -> 10.100] - Records resultant spectrum where spectrum at 10.500 min retention

[10.500] - [10.040] time is subtracted from spectrum averaged from retention time range

of 10.000 min to 10.100 min, and the spectrum at 10.040 min
retention time is subtracted from it further.
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ll/ Note

To save a resultant spectrum for future reference, register it in the Spectrum
Process Table by selecting Qualitative > Register to Spectrum Process Table, or
by right-clicking the spectrum and selecting Register to Spectrum Process Table
from the pop-up menu. Select Qualitative > Show Qualitative Table to view the
Spectrum Process Table. To display a spectrum saved in the table, select the
appropriate row.
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4. 3 Peak Integration

This section describes how to integrate chromatogram peaks in the acquired data. The
peaks can be integrated manually or automatically.

4.3.1 Manual Peak Integration

1. Click the Manual Peak Integrate for TIC/MIC toolbar button, or execute the =
Qualitative > Manual Peak Integrate command. '!'“'W'l

2. When the cursor is moved over the chromatogram, it is displayed as a vertical line.
Drag the cursor from the start of chromatogram peak that you wish to integrate to the
end.

Peak Start Point Drag Peak End Point

\—»

Ret. T me 15.0

i 149 180 184
Figure 4.3 Peak Selection for Manual Integration

The "Select Base Line" dialog box is displayed.

Select Base Line E

" Huorizontal )A
" New Baseline \f&\‘\

QK I Cancel | Help |

Figure 4.4 "Select Base Line" Dialog Box
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4.3 Peak Integration

ll/ Note

Select the Tool > Option command, the "Select Base Line" tab is displayed.

Setting Options
Application | AIAANDI] Corversion | POF Espart
File: M I Chromatogram Select Base Line I Auto Copy

[v'ou must restart the application before the new setting will be take efect.)

Base Line on Manual Peak Integration

" Show Prompt on Manual Peak Integration

& Link Paint

" Harizantal JAL

x|
I

[ o ]

kK. Cancel | Help

If Show Prompt on Manual Peak Integration button is selected, Select Base Line
window is displayed when manually processing peaks. If Use Following Setting
button is selected, the baseline is drawn as chosen in next three options without

displaying the Select Base Line window.

3. Select how the baseline should be drawn from among Link Point, Horizontal, and

New Baseline. Click the OK button.

* Link Point uses the beginning and ending time points selected on the
chromatogram as the beginning and ending points for the baseline. The
baseline beginning and ending points must overlap the chromatogram.

» Horizontal draws the baseline horizontally from the lowest intensity point
between the selected chromatogram beginning and ending points. At least the

beginning or ending point must overlap the chromatogram.

+ After selecting New Baseline and clicking the OK button, use the drag function
again to determine the baseline separately from the peak. The beginning and
ending peak times are determined from the first drag. The baseline beginning
and ending points are determined from the second, after closing the "Select

Base Line" dialog box.

GCMS-QP2010
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GCMS Postrun Analysis

/N

(K] Corcel

Figure 4.5 Specify a New Baseline

l// Note

After determining the baseline, the peak is marked on the chromatogram and the
spectrum is displayed. If a spectrum for a different retention time is currently
displayed, click the Peak buttons (1« |+ [) at the top of the Chromatogram View until
the marked peak is selected to display its spectrum.

4.3.2 Automatic Peak Integration

1. select Qualitative > Qualitative Parameters. The "Qualitative Parameters" dialog
box is displayed.

Qualitative Parameters

Figure 4.6 Qualitative Parameters Peak Integration Tab
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4 Qualitative Analysis
4.3 Peak Integration

2. Enter the parameters for Peak Integration in the Qualitative Parameters Peak

Integration tab.

Peak Integration Parameters

Peak integration is performed as specified by the Peak Integration parameters. The
Program button is displayed only when performing qualitative peak integration. The
time program for quantitative peak integration is set from the Program cell in the

Compound Table.

Parameter

Description

Units Range

Integration

Selects how to integrate peaks from Auto (Area), Auto (Height), or
Detail.

Auto (Area): The slope is automatically adjusted until the entered # of
Peaks is obtained. If the peak number is not obtained after adjusting
the slope, the peaks with the largest areas are included to satisfy the
peak number parameter. Confirm the final slope from the Qualitative
Peak Table.

Auto (Height): The slope is automatically adjusted until the entered #
of Peaks is obtained. If the peak number is not obtained after
adjusting the slope, the highest peaks are included to satisfy the peak
number parameter. Confirm the final slope from the Qualitative Peak
Table.

Detail: Peak integration is based on the Slope, Width, Drift, and
T.DBL parameters.

# of Peaks

If Auto (Area) or Auto (Height) is selected as the integration method,
this sets the number of peaks for it to target during slope adjustment.
Depending on the chromatogram, this parameter may not be met
directly. If the # of Peaks is not obtainable, the peaks with the largest
areas or highest peaks are included until the parameter is satisfied.
If Detail is selected as the integration method, this parameter is
disabled.

Slope

This parameter determines the sensitivity of peak detection.

The slope, used to find the peak starting and end points, is calculated
for tangents along the peak. The starting point of the peak is
determined when the slope reaches a set value. The end point of the
peak is determined when the negative slope reaches a set value. The
starting and end points are calculated from a quarter value of the
Width parameter.

If the Slope parameter is high, the sensitivity will be low. If the Slope
parameter is low, the sensitivity will be high, but broad peaks will be
detected as well.

Slope Parameter Precautions

The Slope parameter changes at the time interval specified by the
T.DBL parameter.

To prevent the baseline from being detected as a peak, the slope
must be greater than the drift for analyses with extreme baseline drift.

min™! 0 - 4E+11
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4.3 Peak Integration

Parameter

Description

Units

Range

Drift

This parameter is used to determine the baseline. Normally, the value
is set to 0, and the baseline is automatically corrected. If the
automatic baseline correction is incorrect, enter a value that will
obtain the proper baseline. The Drift should be larger than the slope
from which the baseline is to be discerned.

The Drift parameter leads to different results depending on whether
the separation method provides complete or incomplete separation.

min”

—1E+7 - 1E+7

T.DBL

This parameter is the interval at which the Slope and Width are
automatically changed.

To prevent the Slope and Width from changing automatically, enter a
value that is larger than the final analysis time. When the peak width
increases with time, such as with GC isothermal analysis, the Slope
and Width parameters must be changed over time. When the T.DBL
is 0, the Slope and Width parameters change automatically as the
peaks broaden. If the automatically determined interval is incorrect,
enter a T.DBL parameter as specified by the formula below. The width
is doubled and the slope is halved at each T.DBL interval.

T.DBL (min) = (Width / Peak Width at Half-Height) x (Peak Retention
Time) x 2

T.DBL Parameter Precautions

The Width and Slope parameters change at a time interval
determined by the T.DBL parameter.

min

0-10000

Width

This parameter is the width at half-height of the narrowest peak
detected.

The Width parameter is the standard used to distinguish between
noise and peaks. As noise is narrower than peaks, if Width is set from
the narrowest peak width at half-height, peaks that are narrower can
be distinguished as noise and eliminated. If this value is not set
correctly, errors in peak integration will occur.

The Width parameter should be no greater than the width at half-
height of the narrowest peak in the chromatogram.

Width Parameter Precautions

The Width parameter changes at the time interval specified by the
T.DBL parameter.

Automatic changes from the T.DBL parameter may occur up to 15
times per chromatogram, including the changes in a time program.
For MS quantitative analysis, the width parameter can only change up
to two times.

sec

0.04 - 200

Min. Area/
Height

Peaks with area/height less than this setting will not be recognized as
peaks and will not be processed or output in reports.

Base

This sets whether area or height will be used in Min. Area/Height.

Note: The setting in the Quantitative Tab determine whether area or
height is to be used in quantitative calculation.
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4 Qualitative Analysis
4.3 Peak Integration

Parameter

Description

Units

Range

Smoothing

Select the Smoothing method from none, Standard, and Savitzky-
Golay.

None: Smoothing is not performed.

Standard: Smoothing is performed from a moving average, as in the
CLASS-5000 software.

Savitzky-Golay: Smoothing is performed with the Savitzky-Golay
method.

# of
Smoothing
Times

If the Standard smoothing method is used, this parameter specifies
how many times to perform smoothing. If the first moving average
has little effect, set the # of Smoothing Times parameter. By
smoothing multiple times, the moving average effects are enhanced.
Smoothing is not performed when the # of Smoothing Times is 0.
This parameter is disabled if None or Savitzky-Golay is selected as
the smoothing method.

Smoothing
Width

If the Standard smoothing method is used, this parameter specifies
the average width for the moving averaging in seconds.

If the Savitzky-Golay smoothing method is used, this parameter
specifies the number of points to smooth. Only odd numbers of points
are effective. Even if an even number is entered, an odd number of
points is smoothed.

This parameter is disabled if None is selected as the smoothing
method.

sec

Points

0-200

3-25

ll/ Note

Refer to Appendix A "Peak Processing and Mass Spectrum Operations" on page
273, Section A.1 "Integration and Peak Processing Parameters", page 273 and
Section A.5 "Troubleshooting", page 304 for more information.
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4 Qualitative Analysis

4.3 Peak Integration

Time Program for Peak Integration

After clicking the Program button, the "Time Program for Peak Integration”

7

dialog box is displayed. B
i Time Program for Peak Integration ﬂ
Ret.Time: 7.103
(21,000,000) PeakMax : 11,297,118
100 B
5.0+ LI
610 70 &0 a0 100 110
I Time{rmin] I Command I Walue I | k. I
1 0.00] [ = | Cancel |
Load Chrom... |
Simulate |
Help |

Figure 4.7 "Time Program for Peak Integration" Dialog Box

If optimal peak processing cannot be obtained with the default method parameters,
use this dialog box to create a time program to change peak integration parameters
over time.

When peak integration is initiated, qualitative analysis proceeds with the parameters
entered in the Peak Integration tab. The time program changes the parameters at
set times. Peak processing continues with the changed parameters.

Use a previously acquired chromatogram to facilitate time program development.
Select the Load Chrom button, then choose the appropriate data file.

Click in the Time column, then click the chromatogram at the desired time. The
retention time is automatically entered into the table. Select a command from the
drop down list, then enter numerical values for commands that are followed by an

l// Note

For FASST measurement interval, the Scan TIC is displayed.

Command Description Units Range
INTEGRATION | Peaks that occur between INTEGRATION OFF and ON are ON/OFF
ON/OFF considered unnecessary, and are not integrated.

TAILING ON/ | This program performs tailing processing automatically. Forced tailing ON/OFF/AUTO

OFF/AUTO processing is conducted between the TAILING ON and TAILING OFF
times specified. For TAILING AUTO, tailing processing is performed
automatically from the time specified.
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4 Qualitative Analysis
4.3 Peak Integration

Command

Description

Units

Range

HORIZ
BASELIN ON/
OFF

The baseline of peaks within the HORIZ BASELIN ON to HORIZ
BASELIN OFF interval is processed to become horizontal.

ON/OFF

PEAK
DETECT/TOP/
END

Two or more peaks are forced to be processed as one peak.

DETECT/TOP/
END

LEADING PK
ON/OFF

Leading (fronting) processing is conducted within the LEADING PK
ON to LEADING PK OFF interval.

ON/OFF

WIDTH=

Changes the Width peak integration parameter.

Precautions

The Width value changes over time when T.DBL is used. For further
information, refer to the T.DBL parameter in the Peak Integration
Parameters table. Normally, the Width command should only be used
in a time program when the T.DBL command is disabled (the T.DBL
value is larger than the analysis ending time).

The use of a valid T.DBL value combined with a WIDTH = command
is treated by the program in the following way:

When a user-specified value has been set for T.DBL: Initially, the
WIDTH value is equal to the Width value at analysis start. The current
Width value is calculated with T.DBL. Then the Width value is doubled
each time the T.DBL time is reached.

When T.DBL is set to 0 (automatic T.DBL): The Width value is
changed at the time set in the program. Then the Width value is
doubled according to the width of the peak. Limit of width changes per
analysis (including analysis with T.DBL): up to 15 times. For MS
Quantitative processing: up to 2 times.

SecC.

0.04 - 200

SLOPE=

Changes the Slope peak integration parameter.

Precautions

The Slope value changes with time when using T.DBL. For further
information, refer to the T.DBL parameter in the Peak Integration
Parameters table. Normally, the Slope command should only be used
in a time program when the T.DBL command is disabled (the T.DBL
value is larger than the analysis ending time).

The use of a valid T.DBL value combined with a SLOPE= command is
treated by the program in the following way:

When a user-specified value has been set for T.DBL: Initially, the
SLOPE parameter is equal to the Slope value at analysis start. The
current Slope value is calculated with T.DBL. Then the Slope value is
halved each time the T.DBL time is reached.

When T.DBL is set to 0 (automatic T.DBL): The Slope value is
changed at the set time in the program. Then the Slope value is
halved according to the width of the peak.

min~

0.0-4E+11

DRIFT=

Changes the Drift peak integration parameter.

min~

—1E+7 - 1E+7
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4 Qualitative Analysis
4.3 Peak Integration

Command Description Units Range

T.DBL= Sets the T.DBL peak integration parameter. min. 0.0 - 10000.0
Precautions

T.DBL changes the values for the Slope and Width peak integration
parameters over time. Normally, do not combine this command with a
WIDTH or SLOPE command that changes Slope or Width parameters
in a time program.

Processing with a user-specified T.DBL: Initially, the T.DBL parameter
is equal to the T.DBL value at analysis start; the current Width and
Slope values are calculated with this value. Then the Width and Slope
values are changed (Width doubled, slope halved) at the specified
time.

Auto Processing (T.DBL setting 0): The Slope and Width peak
processing parameter values are changed from their starting values;
T.DBL processing is conducted automatically.

l// Note

Refer to Appendix A "Peak Processing and Mass Spectrum Operations" on page
273, Section A.1 "Integration and Peak Processing Parameters", page 273 and
Section A.5 "Troubleshooting", page 304 for more information.

3. After entering each parameter in the Peak Integration table, click the OK button.
Peak marks and baselines are added to the chromatogram displayed in the
Chromatogram View, and the peaks are integrated.

TIC&MIC Scan #1 Peak 4 [ v [Scan 4 [ » [Group 4 [ »
(210,000,000) PeakMax : 11,257,118
ig JTIC Fet. Time Cand Inten Chven Temp
oo : T h -2 T -2 T A T T T T
60 65 70 75 Tgo ' ds 90 35 0o 105 1la
(210,000,000) PeakMax : 11,257,118
qTIC Fet. Time Scan# Inten Oven Temp ;I
1.004
075 [
0.50
1 =
0.25] g
1 T T T T T T T T T
&0 &5 70 15 80 85 S0 9.5 100 10.5 11.0

Figure 4.8 Chromatogram View
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4 Qualitative Analysis
4.3 Peak Integration

4.3.3 Manipulation

There are Move the Detection Point and Split Peak in manipulation. These can be
performed in the Chromatogram view, Quantitative view in Data Analysis window, Single/
Multi Chromatogram Display view in Calibration window or Chromatogram view (Single) in
Quantitative Browser window.

1. Move the Detection Point

This allows the cursor to be moved to specify the start point and the end point of
peak.

l// Note

Tailing or leading edges of that peak can be moved. The peak detection points
cannot be moved into the region of adjacent peaks.

(1) If the mouse pointer is moved near a detecting point, the cursor changes to triangle.

(2) Drag the cursor from the previous detecting point to the new detecting point. While
the mouse cursor is moving, the cursor changes to a vertical line.

(10 00073 Mz Intensity : 109 400
{25400 -
10,04
] l—
7.5 b
i Drag
5.0
25 J =l
0.0y , . %
1780 1785 18.00 18.05

ll/ Note

While the mouse cursor is moving, the drawn baseline (red line) changes according
to the cursor position.
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4 Qualitative Analysis
4.3 Peak Integration

(3) When the detecting point is moved to the new position, data processing is performed,
and Mark, Baseline, Area, Height and Conc. are updated.

(=10, 0007 W Intensity © 109,400
{26400 |
100
7.5 |
5.0
2.5 |
D D 4 1 4 4 T T T T T T T T T T T T T g
17.90 17 85 18.00 18.05

ll/ Note

The mark of peak processing is expressed as "MI" for the manual peak processing.

2. split Peak
If this command is selected, the chromatogram area will become the Split Peak
mode, and a peak can be divided at the specified retention time. In order to cancel
this mode, please select this command again.

(1) When the Split Peak command is selected from the Qualitative menu, the mouse
pointer on the chromatogram changes to a cross line.

(2) Click at the splitting point of the peaks. The boundary line is drawn vertically at the
point.

(100,000 Mz Intensity : 500,971
5.057¢ |

4.5
4.0
354
3.04 :

3 lig
2.5

210

1625 1630 1635 1640 1845 1650

o] GJ KN
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4 Qualitative Analysis
4.3 Peak Integration ”

Peak processing is performed for both peaks. Mark, Baseline, Area, Height and
Conc. are updated for each peak.

(100,000 Mz Intensity : 500,971
5.057¢ |
4 5
4.0
3.5—: _I
3.04
2.5
2.0

3 =
1.5 %

1625 1630 1635 1640 1845 1650

ll/ Note

The mark of peak processing is expressed as "MI" for the manual peak processing.

4.3.4 Peak Integration by Batch Processing

Refer to Chapter 7 "Continuous Analysis" on page 175 for information about integrating
peaks during batch processing.
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9 4 Qualitative Analysis

. 4 Similarity Search

This section describes how a spectrum shown in Spectrum View can be compared to similar
spectra in a library file. It also describes the comparison between candidate and target
spectra, and the identification of components.

4.4.1 Similarity Search for Displayed Spectrum

1. Click the Peak buttons (e» ) at the top of the Chromatogram View to select a peak
to identify with the similarity search. The spectrum of the selected peak, or target
spectrum, is displayed in the Spectrum View.

Fet.Time: 7.008 Scand: 122

e BasePealk : 284/1,657,268
miz 27950 AbsInten 525 Rellnten 003
274

100.04
75.04
50.04

25.04
214

1 142
107
gol 71 a5 144 17
- 1 1 1
0 100 150 200

Figure 4.9 Spectrum View

2. Click the Similarity Search Result toolbar button to open the "Similarity
Search Results" window. E-|
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i Similarity Search Results

Report Wiew Compound Info Process  Help

4 Qualitative Analysis
4.4 Similarity Search
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Figure 4.10 "Similarity Search Results" Window

Compounds are listed in the "Similarity Search Results" window sequentially, starting
with compounds having the highest degree of similarity. The list can be scrolled from
below with the ( : ) buttons to the left of the middle spectrum. The middle spectrum
changes to the spectrum of the compound that is currently selected in the list.

The top spectrum is the target spectrum, and the second spectrum is a candidate
compound spectrum from the library. The information in the lower portion of the
window varies depending on which display option is currently selected in the View
menu. If Compare is selected, the lower portion contains a second candidate
spectrum from the same library as the second spectrum. If Information is selected,
the compound information about the candidate spectrum is displayed. If Subtract is
selected, the lower portion displays the resultant spectrum from subtracting the
candidate spectrum from the target spectrum.

ll/ Note

The library file used for the Similarity Search is selected in the Similarity Search tab
of the "Qualitative Parameters" dialog box. To open the "Qualitative Parameters™
dialog box, either click the Qualitative Parameters toolbar button or select
Qualitative > Qualitative Parameters.

Five library files can be selected under Library File Name. A minimum similarity
index may be entered for each file under Min.SI. The maximum number of hits and
other parameters are also specified in this tab. Refer to GCMS Help for more
information about the Similarity Search parameters.
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4 Qualitative Analysis
4.4 Similarity Search

4.4.2 Similarity Search for Subtraction Spectrum Repeatedly

When you know previously that the target spectrum consists of spectrum of multiple
compounds, by subtracting the spectrum hit by similarity search and executing similarity
search again, you can obtain a more accurate search result.

1. Select the Process > Similarity Search for Subtraction Result command.

2. A new Similarity Search window opens, and the subtracted spectrum and the search

results are displayed.

* Gimilarity Search Results =3

Report  Yigw Compound Info | Process  Help

EEEETNE] Register Library Spectrum to Compound List...
Z - 20mes5t
8 B [ plndsey  CopyMarked Compound iame b Spect Brocess Table
4 43 alpha.-DI  Register Targst Spectrum to Spectrum Process Tabls
5 43 [ 2Butylosycarborylosy- 1.1 T0tmethyl-6.5-ep 4 CTEH.
4 | |
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(:100) Base Pealk: 43/ 1,000
100773 32
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3. You can also execute similarity search for the subtraction result again. (up to 2 times

consecutively)
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4.4.3 Specify Library Spectrum

You can add the library spectrum to the end of the hit list on Similarity Search window.

By doing this, you can display the similarity search results of the spectrum and the similarity
index, then also can execute Similarity Search for Subtraction Result.

1 « Select the Process > Register Library Spectrum to Compound List command.

2. The "Specify Library Spectrum" window is opened.
Enter the library file name and serial number of spectrum which you want to add to

the Hit List.
Specify Library Spectrum
Libram File Mame : IC:'\G ChS zolutionsLibrantSTD.lib ﬂ

Serialtt : |54
ok I Cancel | Help |
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9 4 Qualitative Analysis

o 5 Printing Results

This section explains how to print the default qualitative analysis reports.

4.5.1 Chromatogram and Spectrum

To print a report of the chromatogram and spectrum displayed during

qualitative analysis, select File > Print Image > Print or click the Print toolbar %l IEP-|
button. Select File > Print Image > Preview, or click the Print Preview toolbar

button to view the report on-screen before printing. A default report format is used to print

the chromatogram and spectrum. To edit the default Image report format, select File > Print
Image > Edit Format.

Print Image Report
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Figure 4.11 Printed Report

4.5.2 Similarity Search Results

Use the Report menu in the "Similarity Search Results" window to print the three default
reports described below.

Menu command Description

Search Results Prints the target spectrum and the currently displayed candidate
compound spectrum.
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4.5 Printing Results

Menu command Description

Comparison Prints the target spectrum, the currently displayed candidate compound
spectrum, and the resultant spectrum from subtracting the candidate
spectrum from the target spectrum.

Cmpd Info Prints the compound information, mass table, structural formula, and
other data about the candidate compound from the library.

: Similarity Search Results -0l =]
Report Wiew Compound Info  Process  Help
Search Results | Compound Name ‘ Mol th Formula | Library |
Comparison Phenol, 4-(1-methplpropyl])- $3 Phenol, p-sec-butyl- 3% 150 C10H140 NIST107.LIB
Cmpd Info 2-[1 melhylprupy\] $% Phenol, o-sec-butyl- 3% 150 C10H140 MIST107.LIB
_— 103y p-propyl- 3% 150 C10HT40 NIST107.LIB
Close: 24 Melhyl B prnpy\phenn\ % Pherl, 2- methylE-propyl- 160 C10H140 MIST107.LIE
B ] g Benzene, (1-methoxypropyl]- $5 160 C10HT40  MWIST107.LIB
Target:
1D.G[x1 JA]8)] Basze Pealk: 121/ 1,000

kP
75

Figure 4.12 Similarity Search Results Report Selection

4.5.3 Custom Report

To print a custom report from an open data file, select File > Report. The "Report" window
is displayed. Either create a new report format and select the currently opened data file as
the data file for each item, or open an existing report format file and select the currently
opened data file as the data file for each item. Print the report. Refer to Chapter 6
"Generating Custom Reports" on page 165 for information about creating custom report
formats.
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29 5 Quantitative Analysis

Overview

This section describes processing the acquired data with the GCMS Postrun Analysis
application. It also explains compound identification, calibration curve generation, and
concentration calculations, and printing of reports.

5.1.1

"Postrun Analysis™ Windows

1. The "Data Analysis" Window

Data Explorer

Title Bar

Menu Bar
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Figure 5.1 The "Data Analysis" Window

The items in this screen are described in the following table.

GCMS-QP2010

137



138

5 Quantitative Analysis

5.1 Overview

Title Bar Displays the name of the application, user, active window, and file.
Menu Bar Displays the menus that are available in the active window.
Toolbar Displays the command buttons that are available in the active window.

Assistant Bar

Displays the command icons that apply to a specific function or window.
To open the window or activate the command, click the appropriate
icon.

Data Explorer

Displays all files by type, including Data, Method, Report Format, Batch,
and All Files. Data can easily be opened for analysis by double-clicking
the file icon or dragging it to the appropriate location.

Chromatogram

View

Displays the chromatogram from the open data file.

Spectrum View

Displays the mass spectrum for a retention time or compound selected
in the Compound Table.

Compound
Table

Displays the following tables:

» Compound table: Contains parameters for compound identification,
calibration curve creation, and concentration calculations.

« Compound Result table: Displays the results of compound
identification and concentration calculations.

» Grouping table: Contains parameters for calibration curve creation
and concentration calculations of the group.

» Grouping Result table: Displays the results of the grouping depending
on the parameters on the Grouping table.

2. The "Calibration Curve" Window
Title Bar

v

Menu Bar

Calibration Curve View
Callibration Table View Calibration Curve Information

Toolbar
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Figure 5.2 The "Calibration Curve" Window
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5.1 Overview

Title Bar Displays the name of the application, user, active window, and file.
Menu Bar Displays the menus that are available in the active window.
Toolbar Displays the command buttons that are available in the active window.

Assistant Bar

Displays the command icons that apply to a specific function or window. To
open the window or activate the command, click the appropriate icon.

Data Explorer

Displays all files by type, including Data, Method, Report Format, Batch,
and All Files. Method files can easily be opened for calibration curve
creation by double-clicking the file icon and data files can be dragged to the
Data File Tree for analysis.

Calibration Displays the calibration curve for a compound selected in the compound or
Curve View results table.

Calibration Displays the type of calibration curve displayed and results of statistical
Curve calculations.

Information

Calibration Displays the concentration, and response factor or area/height of each level
Table View in the currently displayed calibration curve.

Data File Tree

Displays the data files that can be accessed to create the calibration curve
at each level. The selected data file is the one to which the currently
displayed compound and quantitative results tables belong.

Chromatogram | Displays the chromatogram for a compound selected in the compound or
View quantitative results table.

Displays the following tables:

» Compound table: Contains parameters for compound identification,

calibration curve creation, and concentration calculations.

» Compound Result table: Displays the results of compound identification
Compound ) .
Table and concentration calculations.

» Grouping table: Contains parameters for calibration curve creation and
concentration calculations of the group.

» Grouping Result table: Displays the results of the grouping depending on
the parameters on the Grouping table.
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5 Quantitative Analysis

5.1 Overview

3. "Quantitative Data Analysis" Window

Title Bar Menu Bar Toolbar Chromatogram View
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Figure 5.3 "Quantitative Data Analysis" Window

Title Bar Displays the name of the application, user, active window, and file.
Menu Bar Displays the menus that are available in the active window.
Toolbar Displays the command buttons that are available in the active window.

Assistant Bar

Displays the command icons that apply to a specific function or window. To
open the window or activate the command, click the appropriate icon.

Data Explorer

Displays all files by type, including Data, Method, Report Format, Batch, and
All Files. Data can easily be opened for analysis by double-clicking the file
icon or dragging it to the appropriate location.

Chromatogram | Displays the chromatogram from the opened data file.
View
o Displays the calibration curve and chromatogram for the compound selected
Quantitative . o . )
View in the compound or quantitative results table. Displays data for up to five
compounds at a time.
Displays the following tables:
» Compound table: Contains parameters for compound identification,
calibration curve creation, and concentration calculations.
» Compound Result table: Displays the results of compound identification
Compound ) i
Table and concentration calculations.

» Grouping table: Contains parameters for calibration curve creation and
concentration calculations of the group.

» Grouping Result table: Displays the results of the grouping depending on
the parameters on the Grouping table.
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5 Quantitative Analysis
5.1 Overview

5.1.2 Quantitative Analysis Procedures

The procedures for quantitative analysis are described below.

Method Development

The method file contains the instrument parameters for the GC
and MS and the qualitative, quantitative, data view, and QA/QC
parameters. Create a new method file with GCMS Real Time
Analysis, or use an existing method file after verifying its
contents. For more information about method development, see
Section 3.2 "Method Development Parameters", page 90.

4

Standard Injection and
Data Acquisition

Data is acquired in GCMS Real Time Analysis. Enter
information about single standards in the "Data Acquisition”
window, or enter information about multiple standards in the
"Batch Table" window. Initiate single or batch processing. For
more information about data acquisition, refer to Section 3.3
"Single Run Setup", page 104 and Section 3.4 "Data
Acquisition", page 107.

4

Compound Table
Creation

Open GCMS Postrun Analysis, and click the Assistant Bar
Quantitative Analysis icon. Open the newly acquired data
file(s), and analyze the data. Identify the standard compounds,
and create the compound table as described in this chapter.
Refer to Section 5.2 "Compound Table", page 143.

4

Calibration Curve
Generation

Generate the calibration curve from the compound table. Refer
to Section 5.3 "Creating Calibration Curves", page 149.

4

Unknown Sample
Injection and Data
Acquisition

Acquire data for unknown samples with GCMS Real Time
Analysis, and perform concentration calculations. Refer to
Chapter 3 "Data Acquisition", page 85.

4

Quantitative
Calculations and
Verification of
Quantitative Results

Identify compounds through quantitative calculations, and
confirm the concentration calculation results. Refer to Chapter
5.4 "Performing Quantitation and Confirming Results", page
151.

4

Similarity Search

Compounds in the library with spectra that are highly similar to
the spectrum of the identified compound in the compound table
are listed sequentially from the most similar, and the spectra are
compared. Refer to Chapter 5.5 "Similarity Search", page 155.
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5 Quantitative Analysis
5.1 Overview
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The Quantitative Analysis Process
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Figure 5.4 The Quantitative Analysis Process




29 5 Quantitative Analysis

. 2 Compound Table

This section explains how to create the compound tables that are necessary for peak
integration, quantitation, and calibration curve generation. The information may be entered
into the Compound Table directly, or the Compound Table Wizard may be used to facilitate
the creation process.

L

4.

Open acquired data.

Start GCMS Postrun Analysis, and click the Assistant Bar Create %
Compound Table icon. The "Data Analysis" window is displayed in the S
compound table mode. Compound

Click the Data Explorer Data tab, and double-click the data file L
icon for the standard. The data is displayed in the Chromatogram =i I
View.

Click the Assistant Bar Wizard (New) icon. The compound table enters the _
edit mode, and the Compound Table Wizard is displayed. @

wizard[Mew)]

Compound Table Wizard 1/7 E

Thiz wizard automatically creates a Compound T able from
the spectra registered in the Spectrum Processing Table.
K.eep in mind that the previous Compound T able iz
deleted.

& {lse curent Spectum Process T able
%] " Integrate of TIC

|mtegration Faran.. Spectium Format...

< Back I Mest » I Cancel | Help |

Figure 5.5 Compound Table Wizard Screen 1/7

Complete the Compound Table Wizard 1/7 screen.

Select the Use Current Spectrum Process Table or Integrate of TIC radio button.

To check the contents of the Spectrum Process Table Qualkative

before selecting Use Current Spectrum Process Table, f;igptm :
click the Cancel button and temporarily close the o
Wizard. Select Qualitative > Show Qualitative Table or Shovs Qualtaive Tzt

click the Assistant Bar Qualitative Table icon to open ;‘Wiylsmph::;?tm

the "Qualitative Table" window. Verify the Spectrum e e v
Process Table on the Spectrum Process tab. Click the e e D
Assistant Bar Wizard (New) icon to reopen the it Peck

Compound Table Wizard. Index: Search

Refer to GCMS Help for more information about the "Qualitative Table" window.

ll/ Note

GCMS-QP2010
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5 Quantitative Analysis

5.2 Compound Table

When "Integrate of TIC" is selected, the Integration Param and Spectrum Format

buttons are enabled. Click the Integration Param button to verify the contents of the
Peak Integration tab of the "Qualitative Parameters" dialog box. Click the Spectrum
Format button to verify the contents of the Spectrum Process tab of the "Qualitative

Parameters" dialog box.

| R
Peak Integration I Spectum Process I
Integration Smoothing R e
Spectrum Mode:
Method Standard >
 Autoftves) © AutofHeight) & Dstaf # of Smaothing Times: ID_ # of Averaged Points: |3
it of Peaks 5
Smoothing Width IU sEC
Slope: 10000 Amin Back A Snech
—Background Spectrum
Width: 3 380 —
peclium Mode: Calculated From Peak. v
Drift 0 o M I |
[ .
T.DEBL 0 mir Frogram &vweraged Time: 1] win- |? i
Min AreasHeight |0 -
1 of Averaged Points:
Base @ frea (" Height HeeE
aK I Cancel | Help | (0].4 I Cancel | Help

Figure 5.6 Peak Integration and Spectrum Format Parameters

l// Note

Refer to GCMS Help for more information about setting the parameters in the Peak
Integration and Spectrum Process tabs.

Click the Next button to proceed to the Compound Table Wizard 2/7 screen.

Compound Table Wizard 2/7

Currently 14 of peaks are registerd in the Spectrum Process

Table.

# of Processed Peaks of Chromatogranm:

< Back I Mest » I

Cancel | Help |

Figure 5.7 Compound Table Wizard 2/7 Screen

5. Complete the Compound Table Wizard 2/7 screen.
The number of peaks registered in the current spectrum processing table is
displayed as the value for this text box.

144
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5.2 Compound Table

Click the Next button to proceed to the Compound Table Wizard 3/7 screen.

Compound Table Wizard 3/7 x|

Proc_|Ret.Time| Intensity ;I'he n;:_zagd will c:reaFt'e the E;ompl_mg?d L?ble
7 =i ] 45300 | [from this Spectium Processing Table. Please
5 v ¥ 0570 deselect any unnecessany peaks.
< I 9.667 7ER9975
4 v 10952 4787001 (21,000,000% 10841 436,588
5 |W 11.433 3946341 157109
E_|I¥ 11.592 7021934 1
7|+ 11.892 4782234 ]
8 |+ 12.008 5142810 1y
3 |+ 13.075 2141140 1
0|+ 13.267 E015928 4
1|~ 15133 aovasee| O 155
2 |+ 15,592 1568867 ] lg 145 \ 341
3 z 16.467 1382830 o 3| T ) 230 o
4 |+ 17.642 1220787 s P a5

< Back I Mest » I Cancel | Help

Figure 5.8 Compound Table Wizard 3/7 Screen

6. Complete the Compound Table Wizard 3/7 screen.

The Compound Table is constructed from the peaks in the spectrum process table on
the screen that are checked in the Proc. column. If peaks that should not be included
in the Compound Table are checked, click the check box to uncheck them.
Highlighting a row displays the mass spectrum for the selected compound.

Click the Next button to proceed to the Compound Table Wizard 4/7 screen.

Compound Table Wizard 4/7 ﬂ
Luartitative Method: Unit: Iugﬂ_
External Standard

FEormat of Concentration
Calculated by: & frea O Height & Decimal " Significant

Calibration Curve |5—
# of Calib. Levels: |1 _I;

LCurve Fit Type: ILinear vl Grouping:
Zem IForce Through VI ISum Conc 'l

‘weighted Regression: I Mone - l

< Back I Mest » I Cancel | Help

Figure 5.9 Compound Table Wizard 4/7 Screen

7. Complete the Compound Table Wizard 4/7 screen.
Enter the quantitative method, calibration curve, and concentration parameters.
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ll/ Note

Refer to GCMS Help for more information about setting the Compound Table
Wizard 4/7 screen parameters.

Click the Next button to proceed to the Compound Table Wizard 5/7 screen.

Compound Table Wizard 5/7

First, enter the standard concentration for each level Then set the amount of intemal standard to uze in
the Internal Standard field. In the Mumber of Reference lons field, enter zero to use no reference ion.

— Concentration —lon Setting:
Standard: Target lon:
Level CTIC CMIC & MC

7

Internal Standard:

—

# of Beference lons:
|2
Decimal for mazs:

INone VI

Drefault lon Allowance:

I?D x

< Back I Mest » I

Cancel |

Help

Figure 5.10 Compound Table Wizard 5/7 Screen

8. Complete the Compound Table Wizard 5/7 screen.

Enter the concentration for each level in the calibration curve, the number of
reference ions to use in peak identification, and a decimal format for masses. If
Internal Standard is selected as the Quantitative Method in Compound Table Wizard
4/7, enter an Internal Standard amount as well.

Click the Next button to proceed to the Compound Table Wizard 6/7 screen.

GCMS-QP2010

Compound Table Wizard 67 ﬂ
D#: |1 j: Edit all fields, as necessary. To change the type,
- = place the curzor in the type column and select a
hew type from the drop down list in the field.
Retention Time: |5-25U min
) Target j Type miz Rel Int| =
Lope: ! 1| Target lon 109 700
Campaund Hame 2 |Reflon 185 23
- 3 _|Reflon 74 2
& RAT:E.250 4 [MNot uzed 145 g
5 | Mot used 187 7
 Got name B | Mot used 220 5
7| Mot used 222 3
RT:6.250 B | 8 Mot used 76 3
9 | Mot used 93 3 LI
< Back I Mest » I Cancel | Help |

Figure 5.11 Compound Table Wizard 6/7 Screen
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5.2 Compound Table ”

9. Complete the Compound Wizard 6/7 screen.

Edit the information for each compound ID. To change compounds, enter an ID
number directly or use the spin control arrows to the right of the ID# text box. The
spectrum corresponding with the selected ID is displayed in the spectrum view.

Select either Reference or Target for the compound type in the Type combo box.

Designate a compound name. When "Use the Current Spectrum Processing Table"
is selected in the Compound Table Wizard 1/7 and the compound name is
designated in the table, that compound name is displayed. The first radio option
depends upon how the compound was entered in the Spectrum Process Table. If a
Similarity Search was performed on the Spectrum Process Table, the name of the
first hit compound in the library is the first name option. If a Similarity Search has not
been performed, the first name option is "RT:" followed by the retention time. When
the Set Name option is selected, a name may be entered into the text box.

In the table on the right side of the screen, the Target lon and Reference lon are
listed sequentially from the ions having largest relative intensity.

To change a cell in the Type column, click the cell. The cell becomes a combo box;
select Target lon, Reference lon, or Not Used. If changing the target or reference ion,
first change the Target lon or Reference lon to Not Used, then change the other ion
to Target lon or Reference lon.

To change a m/z, click the appropriate cell. Click the button which appears in the cell,
and the spectrum is displayed. Determine the position of the spectrum from which to
get the m/z, and double-click that location. The m/z is selected, and the reference ion
ratio is recalculated.

Click the Next button to proceed to the Compound Table Wizard 7/7 screen.

Compound Table Wizard 7/7 x|

Finizh to create a Compound T able with 14 10z Yerify
the table in the D ata Analysis window.

To copy the new Compound T able to the original method
file, select "S ave Method As" from the File menu.

< Back Cancel | Help |

Figure 5.12 Compound Table Wizard 7/7 Screen
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10. Complete the Compound Table Wizard 7/7 screen.

After confirming that a compound table with the required number of compounds, as
designated in the Compound Table Wizard 3/7 screen, will be created, click the
Finish button. The Compound Table will be displayed in the Param's tab of the
Compound Table View.

11. Set the quantitative parameters.

After creating the compound table, modify the quantitative parameters as necessary.
Select Quantitative > Quantitative Parameters or click the Quantitative
Parameters toolbar button. The "Quantitative Parameters" dialog box is displayed.

Quantitative Parameters ﬂ

Peak Integration | \dentificatinnl Quantitatival Compound Table Saalchl

Integration Smoathing

Method  [Standad =]

" Autoltrea) ' AutolHeight] &' Detat # of Smoothing Times: |1

# of Peaks |5

Smaothing Width: |2 sec
Slope: 100 Amiin
width: |3 60 Processing Time
Drift: IU ity = StdRetTime + IU.S it

. Ig ;

L mn C Idenified Widkh: |2 fold
Min.Area/Height IU

Baze ® frea " Height

Ok I Cancel | Help |

Figure 5.13 "Quantitative Parameters" Dialog Box

After verifying that the parameters are correct, save the method and data files.

ll/ Note

The Qualitative Parameters time program is accessed from the Peak Integration
tab. For Quantitative Parameters, the Time Program for Peak Integration is
accessed from the Program column in the Compound Table.
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. 3 Creating Calibration Curves

This section explains how to create a calibration curve with the data in the compound table.

1. Click the Assistant Bar Calibration Curve icon, and the "Calibration Curve" @
window is displayed.

Calibration
Curve

2. Click the Method tab of the Data Explorer, and double-click the | - |
method file from which to create the calibration curve. The fl
compound table saved with the method file is displayed.

o# 1 4[] &=
1ID# Name Type ISTD 1~
1 RT:7.007 Target
2 Target

Figure 5.14 Compound Table

3. Click the Data tab of the Data Explorer, select the data file from  —
which to create the calibration curve, and drag it from the Data _]@
Explorer to the Data File Tree.

(=]
E 25

Demo_sil.qod

a 25
=E

Demo_siZ.qa: 1 | | [

(=]

MI=SIM_DO...
ata Files E
= N Level 1 : 1.0000

E - Level 20 2.0000
MIxSIM_D0...

Figure 5.15 Drag the Data File Icon to the Data File Tree

l// Note

When creating a calibration curve with two or more levels, drag the data files for
each level to its corresponding location in the data file tree.

GCMS-QP2010
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4. Click the Assistant Bar Peak Integration for All Data icon. M
The calibration curve is generated and displayed in the Calibration Curve

Integration for &

VieW. Data
=ai"2+hbi+c
] 5 = 33342226002
] : : : ; b = 4002147
B oo (R | Jo=-329.888
1 . . R2=1.0
] F = 09398104
s ------
1 External Standard
] Curve: Quadratic
2.0 Crigin: Mot Forced
] eighting Method: Mone
- e feeseomees | |MeanRF: 416.5677
] H H 1 1 FF S0 16.49115
. . . . . RF %RSD - 3958817
T 250 500 750 Come.
Level Conc. Areal 4
1 100.00 v 40,02
2 500.00 | 208113
3 1,000.0 |+ 433,227

Figure 5.16 Calibration Curve View

Save the method file.

150 [0 GCMS-QP2010 [



29 5 Quantitative Analysis

Performing Quantitation and Confirming Results

This section explains how to perform quantitative processing calculations and view the
results. Compound tables and calibration curves are discussed as well.

1 . Click the Assistant Bar Quantitative icon, and the "Quantitative Data ol
Analysis" window is displayed. =

Quantitative

2. Open the data file on which to perform quantitation.

Click the Data tab in the Data Explorer, and double-click thedata L |
file icon to open the file. The data is displayed in the respective =i
Views.

%8 GCMS Postrun Analysis (Admin) - [Data Analysis - DEMO_SI2.0GD] & x|
AF Fle Compound Table Wiew Qualitative Quarkitative Layout Tools Mindow Help =lalx|
sl s FED 2 | ol sSlle] 2y b gl be]wmml]e || ulw| ]
B [oata exe | [TICEMIE SIM El] Peak ¢ | » [Scan _« | » [Gioup_« | » | [MethodFile Name]
_ TEST_SIM.0GM
C -
Quaniitalive Project in o=l (210,000 Peakblax ; 67,928
[CAGCMBsolionGample ] gi‘% - - §_ e ITe] 507 Sowd 172 Tien 1781 Oven Tempain) K*m:zed by
55 60 685 70 75 80 8BS 20 25
[Analyzed]
(210,000 Pasklux : 67,928 12/1341999 10:34:00 PM
TTIC Fel Tie | 6515 e 006 Iutem | THT OvenTemp2500) a|
[Sample Type]
S0 j Standard
2.5 [Levelt]
2
550 575 500 635 550 55 700 755 Al |
B e oz =] G View [ Edit
B =R (D# Name | Typo [1STDE] ws2 |4
30
30]
203 2.0
109 = g
T T T % o T T
55 60 63 70 00 05 Con
i (x1,000) PeakMax: 0 (x10,000)
&) N =
&) 40 |
Guide
30] e 5o
20 5| 25
4 v 10] % L
T T T T 0. T T -
@.ﬁ@ Bho | Bis | 8k0 | 845 oo 05 Come. 5| | IR\ Params £ e A4 e
Message | SubMessage | Date | Time | Code | User Name | Application Name =
| [ ]\Message £ LooFie / 1K1 | 2
;ady UM

Figure 5.17 "Quantitative Data Analysis" Window
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5.4 Performing Quantitation and Confirming Results

3. Click the Assistant Bar Load Method icon, and the "Load Method" dialog
box is displayed.

Load Method

Look jr:

I 5 Sample

i lca] = ) sl

Filez

INSTR_MET.QGM
IS5 1M_MO1.0GM
Test.qgm
Test_sim.qgm

name:

Open I

Files of type: | GCMS Method File [*.qgm)

j Cancel |

Figure 5.18 "Load Method" Dialog Box

&

Load
Method

4. Select the method file in which the calibration curve is saved, and click the Open
button. The calibration curve and compound table are displayed.

BAGCMS Postrun Analysis (Admin) - [Data Analysis - DEMO_S12.0GD]
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Figure 5.19 The Calibration Curve and Compound Table are Displayed

5. Click the Quantitate for All IDs toolbar button or select Quantitative >
Calculate. After Quantitation, the results can be viewed.

6. Click the Results tab of the Compound Table to display the results of
quantitation.

The information included in the result table is described in the following table.
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Results Table

|60 View [# Edit |
ID# Hame Conc Ret Time Type miz Area Height =
1 Benzene, hex 0.09146 7.014 Target 283.85 33036 22100
2 Octadecanoic 008178 8,388 Target 298,30 b724 3492
A [* T\ Param's AResults £ GroupParam's A || 4] | _»l_l

Figure 5.20 Results Table

Column Description

ID# Displays the compound ID number.

Name Displays the name of the compound.

Conc Displays the calculated concentration.

Ret. Time | Displays the retention time of the identified peak.

Type Displays the type as entered in the compound table. If a peak is not identified,
"Unknown" is displayed.

m/z Displays the m/z value entered in the compound table.

Area Displays the area of the identified peak.

Height Displays the height of the identified peak.

Unit Displays the unit selected in the Compound table.

Recovery | Displays the calculated percent recovery. The percent recovery is calculated by
performing quantitation on a spiked sample.
Yield calculation formula:
(percent yield) = (calculated concentration of spiked sample - calculated
concentration of unspiked sample)/(amount spiked) x 100
When creating the batch table, the unspiked and spiked samples must always be
entered sequentially, with the unspiked sample preceding the spike sample. Enter
the information for the unspiked sample, setting the batch table Sample Type to
Unspiked. Then enter the information for the spiked sample and set its Sample
Type to Spiked.

Mode If peak integration has been performed displays the peak integration mode.
» Auto: Indicates that automatic peak integration and identification have

been performed.
* Manual Integrate: Indicates that manual peak integration or identification has
been performed.

Search States if a Similarity Search was performed on the identified spectrum. To display
the search results, double-click the cell or select Show Search Results for
Compound Table from the right-click menu.

Sl The result of similarity calculations are displayed, when the pattern matching of

identification parameters is checked and the standard spectrum is registered in
the Compound table. In the FASST measurement interval, the similarity
calculations are performed for the Scan spectrum.
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ll/ Note

Compounds that have not been identified are displayed in gray rows. Identified
compounds are displayed in green rows.

154 [0 GCMS-QP2010 [



29 5 Quantitative Analysis

. 5 Similarity Search

This section describes how spectra in the library that are highly similar to the spectra for
compounds in the compound table are listed and displayed. The spectra from the library, or
candidate spectra, are displayed sequentially from the most similar to the compound in the
compound table, or target compound. It also describes the comparison between candidate
and target spectra.

5.5.1 Similarity Search for Compound Table

L

Open the "Data Analysis" window in the Quantitative or | E—
Compound Table mode. Click the Data tab in the Data Explorer, =i

and double-click the appropriate data file icon. The compound
table is displayed, as well as the chromatogram and calibration curves, if available.

Select the Similarity Search for Compound Table

Quantitative

command from the Quantitative menu. The LTI PEEERES
Compound Table Search tab of the "Quantitative peak ntegrate for al 0
Parameters" dialog box is displayed. Show Peak Tale...

Shawe Reference Ion Ratio, .,
Quantitative Parameters 1' Shawe Calibration Curve Info..,

Shaw Search Results For Compound Table...

Compound T able Search |

Pickup Unidentified Peaks 3
Search for Sim For Compound Table. ..

Manual Peak Integrate
[~ ISTD % Reference Split: Peak

™ Unknown Manual Idenitification

Similarity search parameters are zame as
qualitative parameters. If pou et them, please
zet in the Similarity Search tab of the
Qualitative Parameters window.

QK I Cancel | Help |

Figure 5.21 Quantitative Parameters Compound Table Search Tab

Select which types of compounds to include in the Similarity Search from Target,
ISTD & Reference, and Unknown. More than one type may be included in the search
at a time.

After making your selection, click the OK button, and the Similarity Search is
performed.

ll/ Note

If the target compound for a Similarity Search is acquired using the FASST, the

Scan spectrum is used for the search.
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5 Quantitative Analysis
5.5 Similarity Search

4. To view the search results, double-click the row of the desired compound or select
Show Search Results for Compound Table from the right-click menu. The
"Similarity Search Results" window is displayed.

i Similarity Search Results 1ol x

Report  View Compound Info  Process Help

Compoun:

Chromon-G-ol, 5-bramo-3,4-diby 2 7-Himeth
[T 35Dimethos-2 4 B-trichlorobenznic scid $5%
92 [C  2Chloro-3-phenosy-1.4-naphthoquinone $3 1.4 284 C1E
[~ Ethyl 5{p-chloropheryl]-4-chloropyrazole-3-car 284 iiﬂ
»

Target:
(10070 Baze Peak: 254/ 1,000
o T 76
5.0+
=
oo T T T T
2830 2840 2850 2860
1 : 284 : ChromoneB-ol, S-broma-3, 4-dibydro-2 2. 7-timethyl- $5
j 10 D[x1 0m Basze Peak: 190/ 1,000
=~ 284 286
5.0
2
=
0o T T T T
283.0 2840 2850 2860
CasH: 0-o0o0-0 ol wit: 284 Sernialif: EB485
Crpd Chramaon-6-ol. 5-bromo-3.4-dihwdro-2.2.7-timethwl- 34
Formula: C12H13Bi03 Retlndes: ]

Clazz Flag: Mo Class Flags.

Figure 5.22 "Similarity Search Results" Window

Compounds are listed in the "Similarity Search Results" window sequentially, starting
with compounds having the highest degree of similarity. The list can be scrolled with
the é buttons to the left of the middle spectrum. The middle spectrum changes to
the spectrum of the compound that is currently selected in the list.

The top spectrum is the target spectrum, and the second
spectrum is a candidate compound spectrum from the library.

[
Information

The information in the lower portion of the window varies Subtracted
depending on which display option is currently selected in the Mass Table for Target...

. . . . Mass Table for Libramd...
View menu. If Compare is selected, the lower portion contains @8 = Taie for L.

candidate spectrum from the same library as the second e

spectrum. If Information is selected, the compound information ===
about the candidate spectrum is displayed. If Subtract is Prapertes..

selected, the lower portion displays the resultant spectrum from
subtracting the candidate spectrum from the target spectrum.

CASH: 71369-17-0 Mol 'wit: 284 Serialf: EEGZ7

Crpd 2-Chloro-3-phenawy-1.4-naphthoquinone $% 1.4-Naphthalenedione,
Formula: — C16HSCIOZ Ret.Index: 1]

Clazz Flag: Mo Class Flags.

Figure 5.23 Information Selected in View Menu
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5 Quantitative Analysis
5.5 Similarity Search ”

Subtracted
1000+

o] L

-1000'..................g

Figure 5.24 Subtract Selected in View Menu

ll/ Note

The library file used for the Similarity Search is selected in the Similarity Search tab
of the Qualitative Parameters. To open the "Qualitative Parameters" dialog box,
either click the Qualitative Parameters toolbar button or select Qualitative >
Qualitative Parameters.

[~
-
o
[~
.
=
[~
ol
)
[~
ol
=)

Qualitative Parameters [<]

Peak Integration I Spectrum Process  Similarity Search | Retention Index | Column Perfarmance I

Library File Mame: in.5l:

|C:\G CS zolutionLibrary\MIST147.LIE J 20 Search erth:l Mo PreSearc ™ I
I J 0 Man Hit: I25 _I;
J 0 [T Donat include duplicate hits
J lU— [" Beverse Search

™ Ret. Index Allowance

8 O N

Postsearch: [ Match Case

Index | Parameter |
1| No Setting |

4] | i

oK I Cancel | Help
Figure 5.25 Library File Selection

Five library files may be selected under Library File Name. A minimum similarity level
may be entered for each file under Min.Sl. The maximum number of hits and other
parameters are also specified in this tab. Refer to Appendix A "Peak Processing and
Mass Spectrum Operations" on page 273 and GCMS Help for more information
about the Similarity Search parameters.

5.5.2 To Execute a Similarity Search for Subtraction Result

When you know previously that the target spectrum consists of spectrum of multiple
compounds, by subtracting the spectrum hit by similarity search and executing similarity
search again, you can obtain more accurate search result.
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5 Quantitative Analysis
5.5 Similarity Search

1. Select Process > Similarity Search for Subtraction Result command.

2. A new Similarity Search window opens, and the subtracted spectrum and the search
results are displayed.

: Similarity Gearch Results =0l ] =13l
Repart  View Compound Info | Process Help Report  Wiew Compound Info Process  Help
m fi i 3 Compound Name Formula
57 [ Benfluali [v Heptanal 3% rHeptaldetwde $% n-Heptanal $3 114 C7H140
2 ] 2-0ro-5E 2 H 1 $% n-Caproaldehyd H ] 100 CEH120
3 51 F peUndecy Copy Matked Compound Mame to Spectrum Process Table 3 F S::fon;\ iin aproaldehyels % Heuansl $§ 271 C15H29M0%
4 49 [T .alphaDI_Register Target Spectrum o Spectrum Process Table 1 B8 [ 2Tifluoroacelonydodecane $§ 282 C14HZ5F302
5 43 [T 2-Buylosycabonylosy-1.1.10-timethyl-6 5-2p 4 CTBHZE05 5 BE [~ Decanal $$ nDecaldehyds $5 n-Decanal $$ n 186 C10H200
4 | i | | i
Target: Target  Subtract Library Spectrum [Benfluralin]
10 D[x1 La[n)] Basze Peak: 43/ 1,000 10.0(,( ‘040) Blase Peak: 44/ 1,000
5.0 5.0
57
s7
105 125 e 125
77 al 159 77 81
. .J|' YO R TRTNY VO PR B I 7 ool 1410 101198 22 75 s 030
50 100 150 200 250 300 T s 100 150 200 250 200
1: 335 : Benfluralin $$ Benzenamine, N-butyl-N-ethyl-2,E-dinitro-4-{trifluoromethyl)- $% p-Toluidir 1:114 : Heptanal $3 nHeptaldehyde $3 n-Heptanal $§ n-Heptylaldehyde 335 Enanthal $5 En:
d 10100 njase Pzak: 292/ 1,000 I e E|1E|J Base Peak: 44/ 1,000
e
& 3 S I \
s0d = L 5.0 |]
264 “
105 405 145 & %
. .5‘? s F a1 187 2‘96 24 { Ll 318335 aodld |'BE I ‘ : ‘ ‘
50 100 150 200 250 300 50 100 150 00 250 300
2: 292 : 2-0xo-5-benzoxy-G-methyl-4-phenyl-1,2.3.4-tetrahpdiopyrimidine $% 2:100: Hexanal $% n-Caproaldehwde $% nHexanal $% Caproaldehpde $$ Capraic aldehpds §
100 Base Pesk: 77/ 1,0 -
j 40.p&X100) o v £ 10.0("130) Base Peak: 44/ 1,000
105 & T 2: e Ay
H g H
s 202
5.0 187 & 504
i3
b, P l a° il % i
oo Mk dy Wy T i) S an. y | 100 =
s 100 150 200 250 300 0 100 150 200 280 300

3. You can also execute a similarity search for the subtraction result again. (up to 2
times consecutively)

5.5.3 Specify Library Spectrum

You can add the library spectrum to the end of the hit list on Similarity Search window.
By doing this, you can display the similarity search results of the spectrum and the similarity
index, then also can execute Similarity Search for Subtraction Result.

1. Select the Process > Register Library Spectrum to Compound List command.

2. "Specify Library Spectrum" window is opened.
Enter the library file name and serial number of spectrum which you want to add to
the Hit List.

Specify Library Spectrum

Library File M arne |E:\GEMSsnlutinn\Librar}l'\STD.Iib

Serialft : |54
0k I Cancel | Help |

&
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29 5 Quantitative Analysis

. 6 Analyzing Unknown Peaks

This section describes the method used to analyze the spectra of compounds listed in the
compound table that are not target compounds. It is used primarily to analyze contaminants
and other unknown components.

1. Open the "Data Analysis" window in the Quantitative or e — |
Compound Table mode. Click the Data tab in the Data Explorer, &
and double-click the appropriate data file icon.

The compound table is displayed, as well as the chromatogram and calibration
curves, if available.

2. Select TIC or MIC from Pickup Unidentified Err
Peaks in the Quantitative menu. The Quanticative Parameters...
unidentified peak is integrated and listed in the peak ntearatz for i [0
results table. Show Peak Table.

Show Reference Ton Ratio...

Show Calibration Curve Infa...
Shaw Search Resulks far Compound Table. ..

Pickup Unidentified Peaks TIC
Similarity Search for Compound Table. .. MIC
QAIQC...

Manual Peak Integrate
Split Peak

Manual [denitification

3. Select the Similarity Search for Compound ]
Table command from the Quantitative menu. Quantitative Parameters. .
The Compound Table Search tab of the P it 8

Calculate

Quantitative Parameters is displayed. Show Peak Table...

Shaow Reference Ion Ratio. ..

Shaow Calibration Curve Info. ..
Shaows Search Results For Compound Table,..

Quantitative Paramekters LI Pickup Unidentified Peaks 3
i rch for Compound Table. ..

Compound T able Search

Search far Manual Peak Integrate
Split Peak

Manual Idenitification

[ ISTD & Reference

™ Unknown

Similarity search parameters are zame as
qualitative parameters. If pou et them, please
zet in the Similarity Search tab of the
Qualitative Parameters window.

QK I Cancel | Help |

Figure 5.26 Quantitative Parameters Compound Table Search Tab

4. Select Unknown as the type of compound for which to search, and click the OK
button. The Similarity Search is performed.

5. To view the search results, double-click the row of the desired compound or select
Show Search Results for Compound Table from the right-click menu. The
"Similarity Search Results" window is displayed.

GCMS-QP2010
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29 5 Quantitative Analysis

. 7 Grouping

This section describes the method used to group compounds with similar characteristics
and calculate the concentration for each group.

1. Click the Calibration Curve icon on the Assistant bar. The screen is @
displayed in Calibration Curve mode. Calibration
Curve
2. Load the method file. Click the Method tab in the Data Explorer, L |
and double-click the icon of the method file to be loaded. il

The Compound table registered in the loaded method file is displayed.

D# 1 LI_’I IS«:?View MI
ID#|  Name Type [ISTDG| miz |~
1 |HCE Target 1] 283.80
2 Eicozane Target 1] 282.20
3 met Target 1] 298,30
4 pyrene Target 1] 20210

Figure 5.27 Compound Table

3. Double-click the Data tab in the Data Explorer and drag thedata L |
file for the calibration curve from the Data Explorer to Data File @_]
Tree.

4. Click the Edit button in the Compound table and change to the Edit mode. @ Edt |
Create a group in the Compound table.

5. ciick the Group Param's tab. £ crouParams £

Enter the Group Name, Group Type, Conc, etc. For a calibration curve, the type of
the grouping should be selected from the following:

Default: The grouping method selected in Quantitative parameters

Group calibration: Combines peak area and peak height of the compounds that are
grouped, and quantitates the respective group using the calibration curve.

Concentration Sum: Draws the calibration curve for each compound, quantitates
each compound, and combines concentrations of the compounds.
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6. Click the Param's tab. Set the group number for respective compound
selected in the Compound table.

7. Click the View button and switch to the View mode. 83 view |
8. Click the Peak Integration for All Data icon on the assistant bar. The ‘%@
calibration curve is displayed. o
Integration
far &lDs

9. The result of group quantitation is displayed on the Group Result tab in the
Compound table.

|Gro|Group Nam| Gonc | Unit | Area | Height |Make Curv «|

Group & 2000 222207 131662 | Sum Conc
Group B 2000 915599 A5G| Sum Conc
5

I J—
Figure 5.28 Compound Table
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29 5 Quantitative Analysis

5. 8 Printing Results

This section explains how to print the default quantitative analysis reports.

Calibration Curves

Display the "Calibration Curve" window, and open the appropriate method file.
Verify that the correct data files are listed in the Data File Tree. To print a report %l IEP-|
of the calibration curve, select File > Print Image > Print or click the Print

toolbar button. Select File > Print Image > Preview, or click the Print Preview toolbar
button to view the report on-screen before printing. A default report format is used to print
the calibration curves. To edit the default Image report format, select File > Print Image >
Edit Format.

Print Image Report

CAGCMEzolutiomSampleATEST_SIM. QG

GUME Cahbration

1L Massdgd.dsy  Mame:Henzane, hexachlo: LS Mass 98 50 MameOctadecanoie acd, methyl e:

achloro-
f2)=4031 93 564 296*+0.000000  ¢"2=1.000000 fa)=102648 762355*%+0.000000 ¢"2=1.000000
External Standard External Standard

Mo, Cone. Area Mo, Cone. Area
pesl I iooo 4pszseon [0 1 1000 102797.50
4 g ARl 4 g wrsau

1 1
[*10°0] [*10°0]

Figure 5.29 Print Image Preview

Custom Report

To print a custom report from an open data file in the "Data Analysis" window, select File >
Report. The "Data Report" window is displayed. Either create a new report format and
select the currently opened data file as the data file for each item, or open an existing report
format file and select the currently opened data file as the data file for each item. Print the
report. For information about creating custom report formats, refer to Chapter 6 "Generating
Custom Reports" on page 165.

The procedure for generating a report from a report format template is described below.

1. Open the data file that will be used for the report in the "Data Analysis" window.
Select File > Report to display the "Report" window.

2. Select File > New Format File to open the "File New" dialog box. Verify that the Use
Template radio button is selected. The File New dialog box does not open unless
"Prompt on File New" has been selected on the File New tab of the "Setting Options"
window which is displayed by selecting Option in the Tools menu.
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File New

" New Fils

5 Quantitative Analysis
5.8 Printing Results

rﬁ Calibration Curve

@ Quantitative Result [Graph]
@ Quantitative Result [T able)
@ Similarity Search Result
@ Chromatogram-S pectrum

1

Comment:

|
T

Cancel |

Help

Figure 5.30 File New Dialog Box

3. Selecta report format template from the list, and click the OK button. The formatted
report, including the data from the open data file, is displayed in the "Data Report"

window.

4. To print the report, use the File > Print command or click the Print toolbar button. A
report generated with the Quantitative Result (Graph) template is illustrated below.

Cabbration Carve
LD#:] Mass: 150U Mame:Lichloreos
flx)=1252 4830000*:+0.000000
rrd=U UL
# Cone. (ug/l) Mean Area
[¥10°3] 1 100.000 12524800
10
0e&
oo
oo 0s 10
[*10°2]
LD#E Mass: 15000 Mame:Fenobucarh
12)=3038. 730000*:+0.000000
rrd=U UL
# Cone. (ug/l) Mean Area
[¥10°3] 1 100.000 303872.00
30
10
oo
oo 0s 10
[*10°2]
LD#ES  MassdULUU Mame Sumamne
12)=2055 670000%:+0.000000
rrd=U UL
# Cone. (ug/l) Mean Area
[¥10°3] 1 100.000 205567.00
20
10
oo
oo 0s 10
[*10°2]

Chantitation Resolt

379,708

185

LL#:1 Mlass:lss UU
Tvpe:Target
M arne:Lchloreos

F.T..6.248
[Lrea: /10U

T
1,721,747

103

T
a0

87

(Cone. 458 29 5L
# miz Area Katio
1 10800 1230035 383.00

1,021,939

150)

LLE A Blass:150.UU
Tvpe:Target
M arne :Fenokucarh

F.T.5 885
Lrea:lGUNSSL

T 4 T
3,040,284

444
T

1.0

(Cone. 528 295z
# miz Area Katio
1 12100 2883528 298.00
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201

L& Mass AUl UU
Tvpe:Target
4 arne umammne

F.T.:10.550
[Lreahy bl

T
201,183

e

S
=
Epe

1.0

114
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Figure 5.31 Report Generated with the Quantitative Result (Graph) Template
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9 6 Generating Custom Reports

. 1 Creating the Report Format

This section describes the procedure for creating a custom report format. This format may
later be used to print data.

6.1.1 "Report" Window

Standard Toolbar Title Bar Item Toolbar
Menu Bar

Report Toolbar

BAGLMS Postrun Ana'ysis (Admin) - Data - [Report - Untitled(s - n_pest.QGD)] ~=lolx|
Layout Page Tooks

Project in e ] s |
CA\GCMS solutionS ample -

7izj2001 1:2
7izj2001 1:5:

TR Tt TS
. s nalyzed by Admun 2 Ed
7fzj2001 2:2 ralyond E1282001 12.00:12 PM 7859975 |5
.. Tiz/2001 2:5: famgleime o
6/26/2001 12: ample Hame - Pest]3ompounds Lughul,
ple LU
v [ 000
o ot : 1.000

amfion Factor ¢ 1 U0

rpection Vo hme Loy

CHGCMSsohutionS ampleisean,_pest G|
AGCMSsohution!Dat alscan_pest QGD

ethod File  CHCMisohibonatalseanggm

v Method File - CAGCMSsohitioniDatalscan gm

L File CAGCMS sobatioms ystem Lume OFN o

Admin
127412003 4:49:39 PM

i

2 B owm W o lw B
T L e A o M
&0 B0 100 120 140 160 180 200 220 240 260 280 300 320 340

mig

| o

EEEE R Ea
H
o
5% tede
£E ¥
4 g
6

FesTom
ine#] R Time 3(Scard:151)

255 Peaks:106
8465 L30-132) 1858364
[BG Moade:Cale. fiom Peak

3

4 »

7659975
Analyzed Admin
Analyzed 6/25/200
Acg, Mod3can
Sample Ty MENOHN
Level B Pesriata
Sample N
Sample T
Desciplio

E 18

\ \ [ Rl
Assistant Bar Data Explorer Layout View

Figure 6.1 "Report" Window
Title Bar Displays the name of the application, user, active window, and file.
Menu Bar Displays the menus that are available in the active window.
Toolbar Displays the command buttons that are available in the active window.

Displays the command icons that apply to a specific function or window. To

Assistant Bar ) . . o
open the window or activate the command, click the appropriate icon.

Displays all files by type, including Data, Method, Report Format, Batch, and
All Files. Double-clicking the file icon can open report Format files. A data file
can easily be assigned to an item in the report by dragging it to the appropriate
item.

Data Explorer

Displays the current item placement for a page of the report. Which items to
Layout View |include on the page, their location, and other properties may be set on this
page.
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6 Generating Custom Reports
6.1 Creating the Report Format

6.1.2 Report Toolbar

1. Object Tools

Button Name Function
h‘ Pointer Moves and resizes items on the page.
Sample Inserts the information entered about the sample, such as the user
ﬁ_} Information name, sample name, sample type, and vial number, as well as other
— information, as specified in the Sample Information Properties.
Method Inserts the instrument parameters and data processing parameters,
@ Content as specified in the Method Properties.
Peak Table Inserts the peak table as specified in the Peak Report Properties.
_IILIIUII, Chromatogram | Inserts the chromatogram as specified in the Chromatogram
Properties.
Spectrum Inserts the spectrum and any additional information specified in the
uﬁ Graph Spectrum Properties.
Mass Table Inserts the mass table specified in the Mass Table Properties.
L
Quantitation Inserts the chromatograms and reference ion table, as well as other
@ Graph information specified in the Quantitation Properties.
Quantitation Inserts the quantitation results table as specified in the Quantitation
= Table Results Table Properties.
ﬂm Group Result | Inserts the group result of the data file to appear on the report.
Calibration Inserts the calibration curve and table, as well as other information
E Curve specified in the Calibration Properties.
Tuning Inserts the tuning conditions and results, as well as other information
a specified in the Tuning Properties.
Status Log Inserts a log of the MS status as specified in the Status Log Report
E-& Properties.
ﬁ Library Search | Inserts information about the target and candidate compounds as
specified in the Library Properties.
Spectrum Inserts the comparison results as specified in the Spectrum
ﬁﬁ Comparison Comparison Properties.
Eﬁ_ Column Inserts the table specified in the Column Performance Report
Performance | Properties.
=3 Spectrum Inserts the spectrum check result of the data file to appear on the
JIITH} Check report.
Summary Displays the concentration lists of multiple data.
m (Conc.)
Summary Displays the quantitation results of multiple data (Conc., Area, Height
ﬂ (Compound) and etc.) lists for each compound.

GCMS-QP2010



6 Generating Custom Reports
6.1 Creating the Report Format

>

Button Name Function

Configuration | Inserts information about the system configuration as specified in the
& Configuration Control Properties.

Picture Inserts any graphic file, such as a company logo, as specified in the
L Picture Properties.
A Text Inserts the text specified in the Text Properties.
\\ Line Draws a line that may be further specified by its Shape Properties.
\, Arrow Draws an arrow.

Rectangle Draws a rectangle that may be further specified by its Shape
. Properties.

Ellipse Draws an ellipse that may be further specified by its Shape
E::J Properties.

2. Formatting Tools

format.

Button Name Function
= Align Left Aligns selected objects along their left edges at the furthest left
O+ edge.
Er= Align Right Aligns selected objects along their right edges at the furthest right
~+0 edge.
— Align Top Aligns selected objects along their top edges at the highest edge.
77
E E Align Bottom Aligns selected objects along their bottom edges at the lowest edge.
Zoom Zooms in and out of the Layout View to the displayed percentage.
[1o0z" =] Enter a percentage directly, or select one from the Zoom combo
box.
Make Same Increases the width of the selected objects to match that of the
B+ Width widest item.
Make Same Increases the height of the selected objects to match that of the
m Height tallest item.
Make Same Increases the size of the selected objects to match the width of the
@ Size widest item and the height of the tallest item.
Insert Adds a page to the report format. The new page is inserted after the
% currently displayed page.
% Delete Removes the page that is currently displayed.
@ First If there are multiple pages, goes to the first page of the report
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6 Generating Custom Reports
6.1 Creating the Report Format

Button Name

Function

m Previous

If there are multiple pages, goes to the previous page.

Next
D]

If there are multiple pages, goes to the next page.

Last
)

If there are multiple pages, goes to the last page.

3. Standard Tools

Button Name Function
% Print Prints the report.
Preview Opens the print preview screen so that the report can be verified
& before printing.
~ Open Opens existing report format files.
L=
E Save Saves the report format file. This overwrites the existing file; to save
the file to a new name, use File > Save Format File As.

ll/ Note

To turn the toolbar into a floating palette, double-click the toolbar (the area around
the command buttons), or click the toolbar and drag it to the desired location.

o=@ |
\\E@

Figure 6.2 Floating Palette

l_%ﬁ_l m-@l
G| o7 |ahh @ 30t | B
i | &
A

This function helps you make the most efficient use of the screen. Use this function
when the width of the tool bar must be reduced. To return the palette to the toolbar,
either double-click the palette title bar or drag the palette into the toolbar.

GCMS-QP2010




6 Generating Custom Reports
6.1 Creating the Report Format

6.1.3 Creating the Report Format File

1. Click Assistant Bar Report Format icon. The "Report" window opens and .
displays a new, untitled file. %

2. After opening a new file, select Page Setup from the File menu. The "Page

Feport
Faormat

Setup" dialog box is displayed.

Page Setup HE

— Paper

Sige:

Source: Auto Selection j

— Orientation Marginz [millimeters)

& Portrait Left: |2Dmm Right: |2Dmm
' Landscape Top: |25mm EBottom: |25mm

QK I Cancel | Frinter. .. |

Figure 6.3 "Page Setup" Dialog Box

3. Enter the following parameters.

Group Parameter Description

Paper Size Select which size paper to use for printing.

Source Select the paper tray or how the paper is supplied to the
printer.

Orientation | Portrait or Determine whether to use the paper horizontally
Landscape (landscape) or vertically (portrait).

Margins Left, Right, Top, and | Enter how much space to leave from the left, right, top, and

(millimeters) | Bottom bottom of the page in millimeters.
Printer Select which printer to use by default.

GCMS-QP2010
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4. click a toolbar item button, or select an item from the Item menu. Drag the cursor
over the desired location in the Layout View to place the item in the report.

| e i G| 2 o e @ e A N[N [T

Figure 6.4 Layout View
The appropriate properties dialog box is displayed.

GCMS Chromatogram Properties

Center
GCMS Chromatogram

|V Back Ground

Figure 6.5 Properties Dialog Box

5. setthe parameters in the various Properties tabs. Although most of the parameters
vary by item, each item has a General tab for setting the position, size, title, font and
color, and a File tab for determining the source data file. After all of the parameters
are entered, click the OK button. The properties dialog box is closed, and the entered
parameters are applied.

Add additional items to the report, and enter their parameters, as necessary.
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6 Generating Custom Reports
6.1 Creating the Report Format

6. ifthe report will be composed of multiple pages, click the Insert button to add
a page after the page that is currently displayed. %l

7. Select View > Header/Footer. The "Header/Footer" dialog box is displayed.

Header/Footer x|

Header | Footer |

Al 28| &@ Bclal

Left: LCenter: Bight:

$Filenamet $Reportid $Dated

QK I Cancel | Help |

Figure 6.6 Header/Footer Dialog Box

8. The contents of the table below may be aligned in the Left, Center or Right of the
page, as determined by the text box in which they are entered. Enter information to
be printed at the top of the report in the Header tab and the information to be printed
at the bottom of the report in the Footer tab.

Place the cursor in the Left, Center, or Right text box, and click the button to enter the
variable for the associated text.

Button Name Function Variable

Font Click the Font button to open the "Font" window. Select
the font, including size, style and color, in which to display
the header or footer, and click OK.

Version Click the Version button to include the version of $Version$
GCMSsolution Ver. 2 in the header or footer text.

Filename Click the Filename button to include the name of the data | $Filename$
file in the header or footer text. When using different data
for each item, include the data file name with the item.

= [

Report# Click the Report# button to include the number of the $Report#$
report in the header or footer text. Reports are numbered
consecutively as they are printed. Enter the number for
the first report in the "Report Option" dialog box.

++]

Page# Click the Page# button to include the page number in the | $Page#$
header or footer text.
Date Click the Date button to include the date, as formatted by | $Date$

Windows, in the header or footer text.

Time Click the Time button to include the time, as formatted by | $Time$
Windows, in the header or footer text.

Username | Displays user name. $User$

o 0 @ =
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6 Generating Custom Reports
6.1 Creating the Report Format

9. Ater setting the properties for all included items, and entering header and
footer text, click the Preview button to view the printed report. al

Button Command
Print Print the report. Refer to Section 6.2.3 "Printing the Report", page 173.
Next Page Preview the next page.
Prev Page Preview the previous page.
Two Page Preview two pages simultaneously.
One Page Preview one page at a time.
Zoom In Enlarge the previewed report.
Zoom Out Reduce the previewed report.
Close Exit the preview window.

10. save the newly created format as a report format file.

Click the Save toolbar button. E |

The "Save As" dialog box is displayed the first time that the report format is

saved.

Save As 2] =]
Save jn: IaSample j gl
Instr.qar
izin. qar

File name: IUntitIed.qgr Save I
Save as ype: IHeport Filez [*.qar] j Cancel |

Figure 6.7 "Save As" Dialog Box

Select the directory where the file will be saved, and enter a file name. Click the Save
button, and the report format is saved as a report format file (*.qgr).

Use the Save button to save modifications to a report format file by overwriting the
existing file. Refer to Section 6.2.1 "Opening the Report Format File", page 173.

ll/ Note

Use File > Save Format File As to save the file under a new name unless the
existing file is to be overwritten with the modified file. The "Save As" dialog box is
displayed. Select a directory where the file will be saved, enter a file name, and
click the Save button.
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29 6 Generating Custom

. 2 Using Report Format Files

This section describes the procedure for opening existing report format files, importing data,
and printing reports.

6.2.1 Opening the Report Format File

1. Click the Assistant Bar Report Format icon. The "Report" window is p
displayed. @H At
epor
Format

2. Open the appropriate report format file with File > Open Format File, Open
toolbar button, or Data Explorer. The report format file is displayed in the Layout

View.

6.2.2 Importing Data into the Report Format File

1. Click the Data tab of the Data Explorer. All of the data files for the 1 |
currently selected project are listed. =i

2. Click the appropriate data file in the Data Explorer, and drag it to the Layout View.
The data file is loaded into the report, and the data is displayed.

Data may also be imported by selecting File > Load Data File.

6.2.3 Printing the Report

1. Click the Assistant Bar Print icon to display the "Print" dialog box. =
P
Print EHE
— Printer

Froperties |

Mame: EPSOMN LP-8200

Status: Fieady
Type: EPSOM LP-8200
Wwhere:  WWMS5311%W5_CPU_LASERZ

Camment: ™ Frint ta file
— Print range Copie:
Lo Mumber of copies: |1 3:
 Pages  from: |1 toe
|
) Selestion
()8 I Cancel |

Figure 6.8 "Print" Dialog Box
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ll/ Note

Clicking the Properties button next to the name of the Printer changes the printer
parameters. For details about the printer properties, refer to the printer manual.

2. Select which pages to print from "All", "Pages" or "Selected". "All" prints every report
page. "Pages" allows a range of pages to be printed. "Selected" prints portions of the
report that were selected before the print command was executed.

3. Enter the number of copies to print in Number of copies.

4. Click the OK button to print the report.
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9 7 Continuous Analysis

. 1 Overview

This section describes two types of automated processing. One is used by GCMS Real
Time Analysis to acquire and analyze data from multiple samples. The other is used by
GCMS Postrun Analysis to analyze the data from multiple data files. For both types of

automation, a method file must first be created.

7.1.1 Automated Data Acquisition and Data Analysis
_III_I GC/MS
Real Time
Analysis
ﬂ{[ Batch
Processing
Data File Method File Report Format File
== Settings
Login
g b
= Login
§_ [ @ Wizard
<
o
®©
e ‘ Open l
‘ | Data *
Acquisition
» @ Start
Save I >
] 2
[}
v | 8
3
a
=D =
E :
.
Print
I Open Report

Figure 7.1 Automated Data Acquisition and Analysis
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7 Continuous Analysis
7.1 Overview

7.1.2 Automated Postrun Analysis

GC/MS

1 Postrun
Analysis

g

Batch Processing

Data File Method File Report File
—™ =k
1] !![
—= Settings
!
Login '
Login *
. Batch Table
I Login Parameter Entry
I Open '
| Open ~
> @ Start
Save I 1
=
Print
I Open Report
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9 7 Continuous Analysis

. 2 Automated Data Acquisition and Data Analysis

This section describes data acquisition and analysis with GCMS Real Time Analysis using
an autosampler. For information about the qualitative and quantitative analysis parameters,

refer to

Chapter 4 "Qualitative Analysis" on page 111 and Chapter 5 "Quantitative Analysis" on page

137.

7.2.1 Creating a Batch Table

1. Start GCMS Real Time Analysis, and click the Assistant Bar Batch ﬁkﬂ
Processing icon. The "Batch Table" window is displayed. Batch
Processing
Title Bar Menu Bar Toolbar Batch Table
/ LIRS
B Wi =& x|
FE =l /
x| x|
[Unknomn [T QT [ [ v 1 T \[;en :g':l [ HETi" ;z ‘::Zz
e
@
2l x
| Date | Time | Code | User Name Application Name | =
A, . \ r

Assistant Bar

\ =

Output Window Instrument Monitor

Figure 7.3 "Batch Table" Window
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Title Bar Menu Bar Toolbar Batch Table

22l |Ed el

5

oo | f— [ Sample ID | Sample Type | Analysis Type | et File | DataFile | Levellt [ ISTD Amt. | Repc
= [ BUwvewn mor |/ [ i ffewaliCn | T

ERINSTR_SCH
] MixsIM_BFR

(A [+ T{Message £

Assistant Bar Data Explorer Output Window
2. Click the Assistant Bar Settings icon, and the "Settings" dialog box is
displayed. Settis

Figure 7.4 "Settings" Dialog Box
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Start Row Tab

Indicate the row where batch processing will start.

7 Continuous Analysis
7.2 Automated Data Acquisition and Data Analysis

Parameter

Description

Start on next row

Batch processing starts from the row after processing was stopped. If a
data file was not created for that row, batch processing will start on that
row. Before processing starts, a message is displayed to verify whether to

start from the next row or the first row.

Start from # Batch processing starts from the indicated row. Before processing starts, a
message is displayed to verify whether to start from the indicated row or
the first row.

Type Tab

Select the line for batch data acquisition and post run analysis.

Parameter Description
Line 1 Selects which line to use in the Batch table.
Line 2 Line 2 and Line 1 & 2 are only selectable when multiple analytical lines are
Line 1 & Line 2 enabled in the system configuration.

When Line 1 & 2 is selected, two rows at a time are added to (or deleted
from) the batch table. In this way the processing of both Lines 1 and 2 is

performed for each sample indicated.
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7 Continuous Analysis
7.2 Automated Data Acquisition and Data Analysis

Folder Tab

This tab determines the directory to search by default for a type of file. For example, if the
name of a data file, but not a full path, is entered, the program will get the full path from the
folder specified in this tab.

Parameter Description

Use Current Folder | The program uses the folder that is currently selected in the Data Explorer.
This is usually the folder in which the batch file was saved.

Use Specified Allows the entry of the default directory for the data, method, and report
Folder format files. To browse for a directory, click the Folder button to the right of
the Data File, Method File, and Report Format File text boxes.

Use Same Folder | To use the same directory for data, method and report format files, check
Use Same Folder. The folder indicated in the Data File text box is used as
the default folder for all of the files.

Data Filename Tab

Parameter Description
Generates When checked, the file name is automatically named using the information
filename selected in the Selected Items box. Select the item(s) to be used in the

automatically with | name from the left box, and click the Add button to move the item of the
Selected Items box. To remove an item from the name, select it in
Selected Items, and click the Del button. Determine the order in which the
items appear in the name by selecting the item in the Selected Items box
and clicking the Up and Down buttons. Items that may be included in the
name: Batch Filename, Batch Table Line #, Method Filename, Username,
Sample Name, Sample ID, and Current Date.

Auto-increment Selects one of the four auto-increment formats. The options include:
format 1,2,...;01, 02, ...; 001, 002, ...; and 0001, 0002, ....
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ASCII Convert Tab

7 Continuous Analysis
7.2 Automated Data Acquisition and Data Analysis

When Output ASCII File(s) is checked, the results of batch processing are exported to an

ASCII file.
Parameter Description
Output per batch Indicates whether to export the selected information to a text file after

Output per analysis

processing the entire batch (Output per batch) or one row of the batch
table (Output per analysis).

Output File Allows the entry of the full path name into the Output File text box, or
filename selection by browsing for the appropriate directory and
entering the name by clicking the Folder button to the right of the text
box.

Over write Indicates whether to overwrite an existing text file or to increment the

Auto-increment

filename if a file with the same name already exists.

Output Items

Selects the items to include in the text file from the following: Data File
Properties, Compound Quantitative Result, Compound Search Result,
Qualitative Peak Table, Column Performance Table, Spectrum
Process Table, Spectrum Search Result, Chromatogram (TIC),
Chromatogram (MIC), and Spectrum. Checked items are exported to
the text file.

Delimiter Used to determine how to separate the information in the text file. The
options include Tab, Comma and Other. If other is selected, enter the
delimiter in the text box to the right.

QA/QC Tab

Check Execute QA/QC to perform QA/QC.

Parameter

Description

Output File (Text Style)

Allows the entry of the full path name into the Output File text box, or
filename selection by browsing for the appropriate directory and
entering the name by clicking the Folder button to the right of the text
box. The output files are tab delimited.

Merge File, Overwrite
File, Auto-increment

Indicates whether to add to the file (Merge File), overwrite it (Overwrite
File), or make new files by adding a number to the file name
automatically, if a file with the same name already exists.

Output HTML Style
File (<File name>.htm)

When checked, exports the QA/QC results to an HTML file in addition
to text file output. The HTML file has the same name indicated in the
Output File text box, with an ".htm" extension.

Output CSV Style File
(<File name>.csv)

Selects whether to output CSV type files in addition. The CSV file has
the same name indicated in the Output File text box, but with an ". csv"
extension.
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7 Continuous Analysis
7.2 Automated Data Acquisition and Data Analysis

Option Items Tab

The batch table can include up to five Option columns as established by the Table
Style. If these Option columns are included, use the Option ltems tab to give the
column a title. Up to 31 characters may be entered. The title may be referred to in the
data file properties or in the sample information of a report.

3. Click the Assistant Bar Wizard icon, and Batch Table Wizard is displayed. @2

‘wizard
Batch Table Wizard x|
Batch Table
© New %
#; |
||'|L ne Batch Type
@ Linel 0 Line2  © Linelbline2
Sample Type
% Standard & Unknown
" Standard Only
" Unknown Only
Method
—ik Method File:
ITestScan.qgm EI
[rata Processing
¥ Quantitve [T Gualitative
< Back I Mest » I Cancel | Help |
Figure 7.5 Batch Table Wizard - Initial Screen
Batch Table Wizard - Initial Screen
Parameter Description
Batch Table Selecting New creates a new table. Append adds to the last row of the
currently displayed batch table.
Batch Type Selects which Analytical Line to use in the Batch table. Some types cannot

be entered depending on the system configuration.
Select from Line 1 & 2, or Line 1 or Line 2 only.

Sample Type Selects the type of samples that will be included in the batch.

» Choose Standard & Unknown when both standards and unknown
samples will be included in the batch. After clicking the Next button,
enter the standard, then unknown information. The standard rows will
be placed before the unknown samples in the batch table. If
Quantitative is selected for Data Processing under Method, a new
calibration curve will be generated based on the standard analysis
results. The calibration curve is saved in the method file. The updated
method will be used for subsequent analyses, and the unknown sample
analysis results are quantitated using that calibration curve.

» Select Unknown Only to create a batch table with unknown samples
only. After clicking the Next button, the unknown sample parameter
screen is displayed. Only unknown sample rows will be created in the
batch table.
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7 Continuous Analysis
7.2 Automated Data Acquisition and Data Analysis

Parameter

Description

Method

Allows the entry of the full path name into the Output File text box, or
filename selection by browsing for the appropriate directory and entering
the name by clicking the Folder button to the right of the text box. If a
Method file is currently open in the "Data Acquisition" window, its Method
file name is displayed by default. The method file indicated here is entered
in the batch table by default, but a different file can be specified in the
table.

Data Processing

Specifies whether to perform quantitative and/or qualitative analysis. If
Quantitative is checked, the Analysis Type will include Integration for
Quantitative and Quantitative Calculations. If Qualitative is checked, the
Analysis Type will include Integration for Qualitative, Make Spectrum
Process Table, and Similarity Search.

After all of the parameters have been entered, click the Next button.

If Standard & Unknown or Standard Only is selected as the Sample Type, the Batch Table
Wizard proceeds to the Standard Sample (1) screen. If Unknown Only is selected, the Batch
Table Wizard proceeds to the Unknown Sample (1) screen.

Batch Table Wizard - Standard 5ample [1]

Standard Sample

o Wil #: I 1 3: ~ I 3
# of Calib. I EE: Average Eount:lE
Injection Yalume: I 1
|
OI Sample Mame:

IStandard Sample
™ Autcincrement

i

Sample [D:
|5TD-0001

¥ Autoincrement

< Back I Mest » I

Cancel | Help |

Figure 7.6 Batch Table Wizard - Standard Sample (1) Screen
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7 Continuous Analysis

7.2 Automated Data Acquisition and Data Analysis

Batch Table Wizard - Standard Sample (1)
This screen is displayed when "Standard & Unknown" or "Standard Only" is selected as the
Sample Type in the first Batch Table Wizard screen.

Parameter

Description

Vial #

If an autosampler is used, enter the position number from the rack for the
first standard vial. The text box to the right indicates the final vial position,
calculated from the number of currently indicated calibration points. Ensure
that the standard samples are correctly placed in the autosampler tray.
This parameter is needed only when an autosampler is used.

# of Calib

The number of points in the calibration curve is determined from the
method file and displayed as the default. This number can be changed in
the Wizard. Changing the number of calibration points changes the final
vial position indicated in Vial #.

Average Count

Specifies the number of injections per standard vial. The total number of
standard analyses is the # of Calib. multiplied by the Average Count.

Injection Volume

Used to enter the injection volume. Once the Wizard is finished, the
volume in each row of the batch table can be changed.

Sample Name

Specifies a Sample Name for the standards. This parameter is used in
combination with Sample ID to distinguish a particular file of samples and
standards from others. This parameter is optional.

Auto-increment

When Auto-increment is checked, the Sample Name is automatically
incremented with a number, creating unique sample names for
subsequent rows.

Sample ID

Specifies a Sample ID. This parameter is used to distinguish samples and
is useful when analyzing the same sample using different Methods or
when the same Method is used for the analysis of several samples. This
parameter is optional.

Auto-increment

When Auto-increment is checked, the Sample ID is automatically
incremented with a number, to create unique sample IDs for subsequent
rows.

After all parameters have been entered, click the Next button.

The Batch Table Wizard proceeds to the Standard Sample (2) screen.
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7 Continuous Analysis
7.2 Automated Data Acquisition and Data Analysis

Batch Table Wizard - Linel Standard Sample (Z x|

Data [~ Create Filenames Automatically
@ (= [ ata File Name:
E I—

[T Autcincrement

| [ Report Out
O ?E IF!eport Format File: _I

ﬁm [rata Description

< Back I Mest » I Cancel | Help |

Figure 7.7 Batch Table Wizard - Standard Sample (2) Screen

Batch Table Wizard - Standard Sample (2)
This screen is displayed when "Standard & Unknown" or "Standard Only" is selected as the
Sample Type in the first Batch Table Wizard screen.

Parameter Description

Create Filenames | Specifies whether to automatically generate file names. This parameter
Automatically can only be changed when a new batch table is created. When adding to
an existing batch table, the current setting is indicated. Data file names
cannot be defined when this parameter is checked.

Data File Name Specifies the data file name. Select Auto-increment to automatically
increment the file extension. Each data file name must be unique.

Report Out Specifies whether to generate a report. If the item is selected, specify a
Report Format file.

Report Format File | When printing a report, this item specifies the Report Format file. The file
folder icon may be used to browse for the Report Format file.

Data Description | Allows a description to be entered in the data file, as desired.

After the parameters are entered, click the Next button.

The Batch Table Wizard proceeds to the Unknown Sample (1) screen.
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7 Continuous Analysis
7.2 Automated Data Acquisition and Data Analysis

Batch Table Wizard - Unknown Sample [1)

Unknown 5 ample
o Vial #: [ -[ =
Sample Court: lﬂ

@ Injection Yolurme: l—‘l
Ol Sample Mame:
IUnknown Sample

™ Autcincrement
. Sample [D:

UNE-0001

¥ Autoincrement

< Back I Mest » I Cancel | Help |

Figure 7.8 Batch Table Wizard - Unknown Sample (1) Screen

Batch Table Wizard - Unknown Sample (1)
This is the first Wizard screen to set up unknown samples in the batch table.

Parameter

Description

Vial #

If an autosampler is used, enter the position number of the first sample
vial. The text box to the right indicates the final vial position as calculated
from the currently displayed Sample Count number. Ensure that the
samples are correctly placed in the autosampler tray.

This parameter is needed only when an autosampler is used.

Sample Count

Used to enter the number of unknown samples for which data is to be
acquired. If there are no unknown samples, enter 0, the Next button
changes to the Finish button and there are no further parameters to enter.

Injection Volume

Used to enter the injection volume. Once the Wizard is finished, the
volume in each row of the batch table can be changed.

Sample Name

Specifies a Sample Name for the unknown samples. This parameter is
used in combination with Sample ID to distinguish a particular file of
samples and standards from others. This parameter is optional.

Auto-increment

When Auto-increment is checked, the Sample Name is automatically
incremented with a number, so that unique sample names are created for
subsequent rows.

Sample ID

Specifies a Sample ID. This parameter is used to distinguish samples and
is useful when analyzing the same sample using different Methods or
when the same Method is used for the analysis of several samples. This
parameter is optional.

Auto-increment

When Auto-increment is checked, the Sample ID is automatically
incremented with a number, so that unique sample IDs are created for
subsequent rows.

After entering the parameters, click the Next button.

The Batch Table Wizard proceeds to the Unknown Sample (2) screen.
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7 Continuous Analysis
7.2 Automated Data Acquisition and Data Analysis

Batch Table Wizard - Linel Unknown Sample (Z x|

Data [~ Create Filenames Automatically

@ (=M ['ata File Name:
a |

[T Autcincrement
|@ [~ Report Out
i
O ‘:b\ Feport Format File:
i [rata Description

< Back I Finizh I Cancel | Help |

Figure 7.9 Batch Table Wizard - Unknown Sample (2) Screen

Batch Table Wizard - Unknown Sample (2)
This screen is displayed if Unknown samples are entered into the Batch Table Wizard
Unknown Sample (1) screen.

Parameter

Description

Create Filenames
Automatically

Specifies whether to automatically generate file names. This parameter
can only be changed when a new batch table is created. When adding to
an existing batch table, the current setting is indicated. Data file names
cannot be defined when this parameter is checked.

Data File Name

Specifies the data file name. Select Auto-increment to automatically
increment the file extension. Each data file name must be unique.

Report Out

Specifies whether to generate a report. If the item is selected, specify a
Report Format file.

Report Format File

When printing a report, this item specifies the Report Format file. The file
folder icon may be used to browse for the Report Format file.

Data Description

Allows a description to be entered in the data file, as desired.

After entering the parameters, click the Finish button. The Batch Table Wizard closes and a
batch table is generated.

When parameters for specific rows differ from the Wizard parameter entries, make the
changes directly in the batch table.
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Standard Sample |STD-0001 1:5tandard:[l] unk-0001
Standard Sample [STD-0002 1:5tandard unk-0002
Standard Sample [STD-0003 1:5tandard unk-0003
Unknown S ample | UMEK-0007 0:Unknown [emolid
Unknown 5 ample | UMK-0002 0:Unknown Demol02
Unknown 5 ample | IMK-0003 0:Unknown Demol03
Unknown 5 ample | IMK-0004 0:Unknown Demol04
Unknown 5 ample | UMK-0005 0:Unknown Demol05
Unknown 5 ample | UMK-0006 0:Unknown Demol0E
Unknown 5 ample | UMK-0007 0:Unknown Demol07
Unknown 5 ample | UMK-0008 0:Unknown Demol08
Unknown 5 ample | UMK-0009 0:Unknown Demol09
Unknown S ample | UMK-0010 0:Unknown Demol10
Unknown S ample | UMK-0011 0:Unknown Demol11
Unknown 5 ample | UMK-0012 0:Unknown Demoll2
Unknown 5 ample | UMK-0013 0:Unknown Demoll3
Unknown 5 ample | IMK-0014 0:Unknown Demoll4
Unknown Sample | UMK-0015 0:Unknown Demol15
Unknown Sample | UMK-0016 0:Unknown Demol1E
Unknown S ample | UMK-0017 0:Unknown Demol17
Unknown 5 ample | UMK-0018 0:Unknown Demol18
Unknown 5 ample | UMK-0019 0:Unknown Demol19
Unknown 5 ample | UMK-0020 0:Unknown Demol20

PPE TP FEATETT LTI

|
Figure 7.10 Batch Table

4. Batch tables can be created and existing tables edited in the "Batch Table" window,
without using the Batch Table Wizard.

If a batch table is created without the Wizard, the new table has only a single row
initially. When the last row of the table is edited, a new, blank row is added
automatically. A batch table can contain up to 1000 rows.
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7.2 Automated Data Acquisition and Data Analysis ”

Pop-up Menus

Right-click the cell of interest to display the relevant pop-up menu. Select the
appropriate command in the menu. The available commands range from copying
and pasting to editing the Table Style.

Cuk Chrl4+
Copy Chrl+C
Paste Chrl4+y

Clear
Select Al

Copy Row
Add Row
Insert Row
Faste Raw
Delete Row

Input Col, Data. ..

Browse Data...
Edit Method...
Edit Report Format. ..

Wizard....

Settings. ..

Table Style...

Figure 7.11 Right-click Menu

Sequential Entry

When information such as the vial number, sample name, sample ID, and data file
are sequential for a number of rows, multiple rows can be entered by incrementing
the information automatically. Highlight the appropriate column and select Edit >
Input Col. Data. For example, to fill out the Sample ID column automatically, the
following dialog box is displayed.

Sample Name x|
Howﬂ:l 13: = I 303:
Sarmple Mame: |TestDD1

¥ Auto-increment Hepetition:l 13:

QK I Cancel | Help... |

Figure 7.12 Automatically Filing the Sample ID Column

In the pictured "Sample Name" dialog box, clicking the OK button enters sample IDs
from test 001 to test 030 in lines 1 - 30.

Changing the Batch Table Columns

To hide or show table columns, or change the order in which they appear, open the
"Table Style" dialog box with the Edit > Table Style command or select Table Style
from the right-mouse menu.

For more information about batch tables, refer to GCMS Help.
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7 Continuous Analysis
7.2 Automated Data Acquisition and Data Analysis

7.2.2 Performing Continuous Analysis

This section explains starting and stopping batch processing. Other batch table commands
included on the Assistant Bar when in Batch Processing mode are also explained.

L

Start

Click the Assistant Bar Start icon, Start toolbar button or select Batch > E'
Start to initiate batch processing. Batch processing starts with the first row St
or the row indicated in the Settings Start Row tab.

Pause

To pause batch processing, click the Assistant Bar Pause/Restart icon or Pause/
Restart toolbar button, or select Batch > Pause/Restart. Continuous data
acquisition and analysis is temporarily halted. Rows that have not been processed
can be edited during the pause. The row currently being processed cannot be edited.

To resume processing, click the Assistant Bar Pause/Restart icon or E'
Pause/Restart toolbar button, or select Batch > Pause/Restart again.
Batch processing continues with the row on which it was paused.

Pause

Stop

To stop batch processing, click the Assistant Bar Stop icon or Stop toolbar E'
button, or select Batch > Stop. Processing stops whether it is currently
occurring or it is paused.

Stop

Edit Method

Click the Assistant Bar Method Development icon to edit a method file @
used by the batch table. The "Data Acquisition" window opens, and the 4
method file, including the instrument parameters, selected in the batch
table is displayed. Methods cannot be edited during batch processing.

Method
Development
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9 7 Continuous Analysis

. 3 Automated Postrun Analysis

This section describes how data processing is automated in the GCMS Postrun Analysis
application. For information about the qualitative and quantitative analysis parameters, refer
to Chapter 4 "Qualitative Analysis" on page 111 and Chapter 5 "Quantitative Analysis" on
page 137.

7.3.1 Creating a Batch Table

1. Open GCMS Postrun Analysis, and click the Assistant Bar Batch g@
Processing icon. The "Batch Table" window is displayed. Batch
Processing
Title Bar Menu Bar Toolbar Batch Table

wrlrun Analpsiz Pdimin] - Batch - [Ba ~) Table - Untitled]

[P Fle Edit View ot Window Help NS
M= ENEE PR = D I e | /
=lxl =] [Foider CAGCHS sotiont ample
= Sample Name | Sample ID_| Sample Type | Analysis Type | MethffiFile | DataFile | Leveltt | ISTD Amt. | Repc
Pr t
e Elgl 1 | 0:Urknavmn fImaT / [ | 1 [(Levell Con | r
\GCMSsolution\Sample =

File Name Mo

INSTR_BRP 12/
T IMSTR_SCH 124
EE MISIM_BPR 12/

Stop
B

Edit Methad

_’I

essage | Date | Time | Code | UserName [ Application Name | j
= |

\ T

Assistant Bar Data Explorer Output Window

Figure 7.13 "Batch Table" Window
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7 Continuous Analysis
7.3 Automated Postrun Analysis

2. Click the Assistant Bar Settings icon, and the "Settings'

displayed.

ASCH Convert | @a/aC |
Start Row

Option [tems
Type I Falder

" Start from # |1 3:

" dialog box is

Settings

X
|

o1

Cancel | Help

Figure 7.14 "Settings" Dialog Box

For more information about the "Settings" dialog box, refer to the second topic of

Section 7.2.1 "Creating a Batch Table".

3. Abatch table can be created automatically from data files.

Click the Assistant Bar

Select Data Files icon, and the "Select Data File" dialog box is displayed.

Select Data File

2|
Look jn: |@ Project j = 5 Ef-
Ei pest_unknown_001
Ei scan_pest
Ok |
Files of type:  [GCMS Data File [*.qgd) | Cancel |
Selected D ata File : ﬂ ﬁ
C:AGCMS zolutiontD ata'\Project]pest_std_003.qgd 0
C:AGCMS zolutiontD ata'\Project]pest_std_002.qgd =
C:AGCMS solution’D atatProject1ypest_std_001.qod |
solution'D ata\Project1 pest_std_001.qg Down
4

Figure 7.15 "Select Data File" Dialog Box

Select the file to use for data processing. Select multiple files by holding the control
or shift keys down while clicking the files with the mouse. Select a file and click the
Down arrow button to display that file in the text box below. Change the sequence of
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7 Continuous Analysis
7.3 Automated Postrun Analysis ”

the files by selecting a file in the bottom text box and using the Up or Down arrow
button. The batch table is generated with the rows in the displayed order of the files
selected. When Open is clicked, a batch table is generated from the sample
information in the selected data files.

GCMS Postrun Analysis can open and modify batch files created in GCMS Real
Time Analysis, however, parameters for data acquisition are not displayed, and only
data processing can be performed.

7.3.2 Performing Continuous Postrun Analysis

1. start
Click the Assistant Bar Start icon or Start toolbar button, or select Batch > E‘
Start to initiate batch processing. Batch analysis starts with the first row or
the row indicated in the Settings Start Row tab.

2. Stop
To stop batch processing, click the Assistant Bar Stop icon or Stop toolbar E‘
button, or select Batch > Stop. Processing stops if it is currently occurring.

Start

Stop
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9 8 Quantitative Browser

. 1 Overview

In Quantitative Browser, the quantitation results of multiple data (concentration, area,
height, etc.) are listed for each compound specified in Compound Table in the method file.
The listed quantitation results are displayed after being statistically calculated (Average,
%RSD, Max, Min, Standard Deviation) as they are needed. You can print out these results

as summary repo
Title Bar

rts.

Menu Bar Quantitative Result View Compound Table View
Tool bar

,2:1GCMS Browser (Admin) - [Quant Browse - (TEST_SIM.OGM)] =10 x|
(i Fle Compound Table Miew Mthod Proc¥s Deta Layout Jools Wingbw Help EE
O] &]s) [ 2 WEkE] 2] [= MRS A /
R W Data e 2| [ ofQuanttative ResutView o 1 4| »| Bgfleens, henashioro- 0 Compound Tablefiev: l—wv‘ew @ Edi
Quant Brawset | | prgject in 8] ji =] 9 | [1D#] Name Type |ISTD G| =]
\Sample - | B Benzenc. hew| Taigel D
E Standard Octadecanoid Target 0
e N G E DEMO_SC.0G0 Unknown| -
DEMOZ_D01.QGD 1. ’f;;’;“
Efjoemoz_poz.oen 1
rimum
DEMO2 DO3.QGD 1, rimum 32928
Elpemo scoso 3 Sid Dev 985,145,854
[Hioemo_stiacn 3
Efjoemo_sizoa 3
Efpest std_oo1.q0d 7
Eflpest_std_o02.q0d 7
[Eflpest_std_003.q0d 5
st_unknonn_... 7,
an_pest.QGD 1
4 I | [EeJ\params AResfl ]| T
01| Chiomatagram Ve 1| Calbration Curve View
e single | B} sampie Info. | ArealxiOOpOn
(100,000 Max Interrsity : 242,808
25175355 & B503 ifen 38,557
255 55 30
2.0
0 : N d
6.5 750 724
Type | miz | Inten. | Actx | Setx | Disi. 10 R
e 20366 %2530 7
Fief.lonl 296,95 268376 ) Bl
o T T T
0.00 o025 050 75 Conc
¢ LM i
7 ) AY
Assistant Bar Data Explorer Chromatogram View Calibration Curve View

8.1.1 AQuantitative Browser Window

Displays currently used application names or process names and method

Title Bar i
file names.
Menu Bar Displays various command menus of the displayed window.
Toolbar Displays buttons for the various command tools for the displayed window.

Assistant Bar

Lists command icons corresponding to the general operation sequence.

Data Explorer

Data file or method file can easily be opened by double-clicking on file icon.

This view loads multiple data files and displays quantitative result (Conc.

uantitative Result

\?iew Area, Height, ...) as well as statistics (average, %RSD, maximum, minimum
and standard deviation) in a table format.

Compound Table This view displays the Compound Table. tand'Grouping Table of th(.e currently

View loaded method file, as well as the Identification Result and Grouping Result
of the data file selected on the Quantitative Result view.

Chromatogram In the data file selected on the Quantitative Result view, the ID

View chromatogram selected on Compound Table view is displayed.

Calibration Curve
View

In the currently loaded method file, the calibration curve of compound
which is selected on Compound Table view is displayed.
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9 8 Quantitative Browser

8 . 2 The Main Operations in Quantitative Browser Window

Displays the list of the Displays peak integration and quantitative result as well as
quantitative results of statistics in a table format. (Reference: 8.2.1 "Displays the List of
multiple data. the Quantitative Results of Multiple Data")

Executes peak
integration/quantitation
of multiple data
simultaneously.

Executes peak integration/quantitation for all compounds of
multiple data simultaneously. Moreover changes parameters for
peak integration or identification or modifies the calibration curve.
(Reference: 8.2.2 "Execute Peak Integration/Quantitation of
Multiple Data Simultaneously")

Outputs the list of Outputs the list of quantitative results and statistics as summary
quantitation results as report. (Reference: 8.2.3 "Output the List of Quantitation Results
summary report. as Summary Report")

8.2.1 Displays the List of the Quantitative Results of Multiple Data

The Quantitative Browser displays the quantitative results of multiple data which are
calculated based on one single compound table. The compound table is loaded from the
method file you directly specified, or from the method file used for the quantitation of the
data file you loaded on Quantitative Browser.

L
(1)

()

To load a method file

Click on the Method tab in Data Explorer. Data Explorer I |
becomes the method file mode. _@,—‘
Double-click the icon of the method file to be loaded. All

data files which constitute the calibration curves (Sample type: Standard) included in
the method file are loaded automatically.

To load a data file
Click on the Data tab of the Data Explorer. Data Explorer | ||
becomes the data file mode. -@]

Double-click on the appropriate data file.

To load a batch file
Click on the Batch tab of Data Explorer. Data Explorer | ||
becomes the batch file mode. ﬁ]

Drag and drop the appropriate batch file to the Quantitative

Browser. The Quantitative Result view searches for the row for which sample type is
"Standard" in the batch file, and loads the method file for the first hit row and all data
files which use the method file. If no such row is found on the batch file, the
Quantitative Result view searches for the "Unknown" row, and loads the method file
on the first hit row and all data files which use the method file.
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8 Quantitative Browser
8.2 The Main Operations in Quantitative Browser Window ”

4. To switch data type
In Quantitative Result view, you can extract and display its
loaded data by their sample type, such as [Standard],
[Unknown], [Control] and [Spiked]. You can also display [All] lE Std Tk Ctl - Sple
data despite of their sample type. These can be switched on
the [Data Type] on the [View] menu or by pushing the
buttons on the toolbar.

ll/ Note

[Standard] here means the data that constitutes the calibration curve in a method
file. Even if the sample type of a data is actually standard, it is treated as [Unknown]
if it does not constitute the calibration curve in the opened method file.

5. To switch compounds for the list of quantitative results
On Quantitative Result view, the quantitative results are displayed for
each compound on Compound Table view. To switch, select the desired 1 | "I
compound on the ID spin button on the upper part of Quantitative Result
view, or select the row of the compound on Compound Table view.

ll/ Note

For the Standard sample on Quantitative Result view, you can display the
difference between calculated concentration and set concentration on the same
level on Compound Table.

ll/ Note

The calibration curve of target compound is displayed on Calibration Curve view.

6. To sort all lines in the Quantitative Result view
Select the View > Quantitative Result > Sort by Filename menu, to sort all lines in
the Quantitative Result view by filename.

7. To show/hide items on Quantitative Result view, or change the order
Select the View > Quantitative Result > Table Style command, to set the
parameter in "Table Style" window.
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8 Quantitative Browser
8.2 The Main Operations in Quantitative Browser Window

8.

Table Style x|

Column Order | Fant |
Hide Items Dizplay tems

Sample Type
Area
Audd 3> | Height
£ Daletel %D

Height
Statistic:

Sample Name
Sarmple 1D

ISTD Area

ISTD Height

Area Ratio

Area Height

Mark.

Peak Start D

He]

Peak End

T Plate#

HETP

meter

Tailing F. =

T milin CF1031

o]

Cancel Help

Confirm the statistics

Statistics (average, %RSD, maximum, minimum, and standard deviation) are
computed and displayed based on the data that is displayed in this view. You can
execute statistic calculations for all cells other than data file name, sample name,
sample ID, sample type, set concentration, level#, mark, and statistics.

8.2.2

Execute Peak Integration/Quantitation of Multiple Data Simultaneously

L

If you click on the Peak Integration for All Data in Assistant Bar,

peak integration and quantitation for all compound IDs in all data j.l*'l'iE
files are executed. E
Peak.
Integration for
All Data

To analyze only data file selected on Quantitative Result view,
select the Process > Peak Integration > Peak Integrate for all IDs command.

To analyze only displayed ID in the selected data file on Quantitative Result view,
select the Process > Peak Integration > Peak Integrate by ID command.

8.2.3 Output the List of Quantitation Results as Summary Report

L.

2.

Click on the Summary Report icon in Assistant Bar, then Report
Editor window appears. (A report format has already been loaded.)

Summary
To change the report format, double-click on the Summary Repart
(compound) item and edit on Summary (Compound) Properties
window. When File > Save Format File As command is selected, your change is

saved in the file named as "MS Report Quantitative Browser Report.qgr", and will be

used for the next summary output.

If there is no need to change the format, click on the Print icon in
Assistant Bar. The report will be printed out.

=g

Print
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9 8 Quantitative Browser

. 3 Verify the Calibration Curve

The calibration curve view displays the calibration curve of the compound selected by the
Param's or Results tab in the compound table. When the Group Param's or Group Results
tab is displayed on the compound table view, only group calibration curves are displayed.

EI Calibration Curve Yiew
Arealx 00,0000
4.0
3.0
2.0
1.04
Eeference line
LT
i} 250 S00 750 Conc.

Calibration points and points before averaging are displayed on the calibration
curve view. Also on calibration curve, the reference lines are displayed to indicate
the area of the peak identified in the date file selected in Quantitative Result view,
and the calculated concentration. By these lines, you can easily verify which part of
the calibration curve corresponds to the quantitation result.

1. Modify the calibration curve
Click on the Modify Calibration Curve icon in Assistant Bar,

"Calibration Curve" window opens. @

The method file which is loaded in the "Quantitation Browser" Modify

window is automatically loaded. Oa(lrilarrignn
REFERENCE

To add/delete the data file of standard sample to/from calibration point, refer to "5.3
Creating Calibration Curves".

l// Note

When you return to "Quantitative Browser" window from the "Calibration Curve"
window, the browser automatically re-executes the quantitation for compound ID of
all data files whose calibration curve were modified.
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9 8 Quantitative Browser

. 4 Manual Peak Integration and Manual Peak
Identification

The chromatogram view consists of the Single tab and the
Sample Info. tab. Both tabs display the data file information
selected on the quantitative result table.

A Single |@ Sampls Info.l

On Single tab, chromatogram of selected compound on Compound table is displayed, and
you can verify whether the target peak is detected or properly identified. The
chromatograms (Max: 5) of the reference ions are overlaid with the target chromatogram. In
addition, the table of the reference ions information is displayed below the chromatogram.
For these chromatograms, you can manually specify peaks (Manual Peak Integration,) or
change peaks to be identified (Manual Identification).

1. Manual Peak Integration

(1) Select the Process > Peak Integration > Manual Peak Integrate command. The
cursor on the chromatogram changes to a vertical line, select the time range for the
peak to use by dragging with the mouse. The select Base Line dialog box is
displayed, and select how the base line should be drawn.

l// Note

When manual peak integration is performed, the peak identification will also be
performed automatically.

2. Manual Identification

(1) Select the Process > Manual Identification command. The cursor on the
chromatogram changes to a vertical line, click in the peak area at the retention time
to identify. The peak will then be identified. If the wrong peak has been identified, the
identification can be changed by dragging the identification mark displayed on the
peak in the chromatogram to the correct peak to be identified.
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9 8 Quantitative Browser

. 5 Save the Layout of Quantitative Browser Window

You can save, loaded method file name, data file name, the information of selective
(highlighted) data file /compound on Quantitative Result View/Compound Table View, as

Browsing File (extension: *.qgq). By reloading this browsing file, you can easily restore the
status of these files.

1. select the Layout > Save Browsing File As command.

REFERENCE

For the using "Save File As" dialog box, refer to "2.9.2 Opening and Saving Files".

ll/ Note

The position of the view, the size, the color information, etc. are saved for each user
who can log on, instead of this browsing file.
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9 9 Data Browser

. 1 Overview

In the Data Browser, the chromatograms and spectra in multiple data files can be displayed
simultaneously. The Data Browser window consists of the cells to display information. Each
cell can display the chromatogram or spectrum loaded from a single data file, and by
increasing cells, the information on a maximum of 64 cells are displayed simultaneously (8
cells each in vertical and horizontal). By operating a cell, (zoom, changing retention time,
etc.) you can co-execute the operation for chromatogram or spectrum on each of the cells.
By removing focus pins, you can operate cells independently.

Data Browser Window

Title Bar

D efzsjioms st a ctpp st )
o

Menu Bar Chromatogram Cell

Spectrum Cell

Sample Information Cell
Tool bar

=181
=8l

2| [ ot 9 w1038

Bloet 24 0100
ot Tine: (57501
Al _nenca oo

e TEST_SIM0GM
e

(2Ecpounds Tug/n

epsfiss 041 A CoosD

4. DS

Petaco
Peatico
Peziaco

[ETIMRT T P

L || @l

1zsien petiacol
6261200 120,.. Petiocol

Iy

[joes 20 o300

)

272001 225 4P
et Ccpounds g/l
i

1

Assistant Bar

Cell Focus Bar

Focus Pin Button

Data Explorer

Displays the currently used application name, or process name and

Title B
e Bar data file name.
Menu Bar Displays various command menus of the displayed window.
Toolbar Displays buttons for the various command tools for the displayed window.

Assistant Bar

Lists command icons corresponding to the general operation sequence.

Data Explorer

Data file can easily be opened by double-clicking on file icon.

Chromatogram Cell

Displays the chromatogram and its information with the specified group
and mass (TIC, MIC, MC).

Spectrum Cell

Displays the spectrum and its information at a specified retention time.

Sample Information
Cell

Displays sample information (Method Filename, Acquired by, Date
Acquired, etc.) of data file.

Cell

A cell can load one single data file. In Data Browser window, the
information on a maximum of 64 cells are displayed simultaneously (8
cells each in vertical and horizontal).

Focus Pin Button

If the pin of the cell is pressed (indicated in green), the cell receives the
information sent from other cell.
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9 Data Browser
9.1 Overview

Focus Bar

This is displayed for focused cell. Menu commands are valid for cells
with the focus bar.

9.1.2 Opens the Data File

1. Click on the Data tab in Data Explorer. | ||

2. Double click the desired data.
The "Select Data Type" window is opened.

Select Data Type

Data Twpe———— [~ Target Cell —
" Chromatogram {* Load Data to Curent Cell
Cahcel |
¢ Spectium " Open as Mew Cell
Help I
£ Sample Infarmation
— Cell Location
™ Rightward
" Downward

3. Select the data type and the target cells.

Parameter

Description

Data Type

Chromatogram: Displays the chromatogram and chromatogram information.
Spectrum: Displays the spectrum and spectrum information.
Sample Information: Displays the sample information.

Target Cell

Load Data to Current Cell:

Loads into the currently selected cell.
Open as New Cell:

Adds a new cell.

Cell Location

Rightward:

Adds a cell for a column and displays. When Open as New Cell is selected,
the browser adds the same number of columns as data files exist, and then
loads the data files on the first row.

Downward:

Adds a cell for a row and displays. When Open as New Cell is selected, the
browser adds the same number of rows as data files exist, and then loads the
data files on the first column.

4. The Data file is loaded in the specified cell.
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9 Data Browser

9.1 Overview
9.1.3 Changes the Cell Layout
Specify the number of cells displayed on the window.

0 s

1. Ciick on the Cell Arrangement icon in Assistant Bar.

" " H H m-

The "Cell Arrangement" window is opened. el

Arranigement

Cell Arrangement =]

Cell Created

Fiow |3 % Col |2

Cell Dizplayed

Fiow I3 % Col |2
Ok, I Cancel | Help |

2. The following setup is carried out.

Parameter

Description

Cell Created

Divides the data browser into the number of cells specified here in a
grid shape.

Row:

Specifies the number of rows.

Col.:

Specifies the number of columns.

Scroll Mode

When checked, the horizontal or vertical scroll bar is displayed as
necessary.

Cell Displayed

Specify the number of rows and columns displayed on the data
browser at one time. Valid only when Scroll Mode is selected.
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29 9 Data Browser

. 2 Operation on Chromatogram Cell

This window displays the chromatogram with the specified group and mass (TIC, MIC, MC).
The displayed chromatograms are determined on the fragment table. Chromatograms are
either overlaid or in the stack display. When analysis is being performed with multiple
groups (SIM ion sets), only the chromatogram for one of the groups is displayed. To change
the group is performed by Next Group command or Previous Group command from View
menu.

9.2.1 Sets the Displayed Chromatograms

The displayed chromatograms in Chromatogram cell are determined on the Fragment Table
window.

1. Select the View > Fragment Table command, the "MS Fragment Table" is displayed.

M5 Fragment Table ﬂ
Grouptt 1 Al | '|

Cancel

E | e
[ ]
i

Apply

Help

I Base Shift

Dizp.| m/z | Factor
1 v 185.00 274
2 v 109.00 1.00
3 —
i =
5 —
5 —
7 —
o =
3 —
o ™
n| -
12| T =l

2. In the MS Fragment Table window, choose between displaying TIC, MIC, or None in
the chromatogram window. In addition, specify MC m/z and magnification factors.
When displaying the MIC chromatogram, MIC table needs to be set up beforehand.
To edit the MIC table, click the Method > Data Load Format command.

9.2.2 To Work with Other Cells

If you click a focus pin button, the pin is stuck (indicated in green), and by operating
the cell, you can co-execute the similar operation for the other pin-stuck cells. |

1. i you zoom a chromatogram, the chromatograms on the other chromatogram cell
are also enlarged in the same Time and Intensity range.

2. If you double click on chromatogram, the spectrum corresponding to the retention
time is displayed on spectrum cell.
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9 Data Browser
9.2 Operation on Chromatogram Cell

3. If you execute a spectrum calculation on chromatogram, the spectrum calculation
within the same time range is also performed on the other chromatogram cells, and
the calculated spectrum is displayed on each of the spectrum cells which has loaded
the same data file.

l// Note

If the retention time is in FASST measurement interval, the Scan spectrum is
displayed.

9.2.3 To Change Display Range

1. To set the display range of chromatogram, drag on the
chromatogram or click on the Display Settings icon in Assistant At
Bar.
Digplay
Settings
2. i "Chromatogram Settings" window is opened, carry out the

following setup.

x
— Dizplay Mode
(1]
& Dveles | ok |
™ Stack Cancel |

Intersity: |0 - |2560951
Time: |5.75 S EET min

Initialize |

[ Display Chromatogram Information

Parameter Description

Display Mode Select Overlay or Stack.

When the Range Settings is checked, the range of the intensity axis
and the time base will be specified. When the check is OFF, the
Range Settings chromatogram from the starting time of the analysis to the end on the
current group will be displayed. Click on the Initialize button to
normalize the X-axis and Y-axis.

Display Select whether to display the chromatogram information.
Chromatogram
Information
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9.2.4 Print the Cell Image

1. 10 print a report, select the File > Print Image for Selected Cell command, the
Report Editor window appears. (A report format has already been loaded.)

2. To change the report format, double-click items and edit on the property window.
When File > Save Format File As command is selected, your change is saved in the
report format file named as "Data Browser MS Chromatogram Report.qgr", and will
be used for the next image printing of chromatogram cell.

3.1 you have no need to change the format, just click on the Print 5
icon in Assistant Bar. The report will be printed out.
Prirt
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29 9 Data Browser

. 3 Operation on Spectrum Cell

This window displays the spectrum at a specified retention time.

9.3.1 To Display Spectrum within Specified Retention Time

1. Double-click on chromatogram cell at a retention time. In this case, focus pins need
to be stuck both on Chromatogram cell and Spectrum cell.

9.3.2 Subtracting Spectrum

1. stick focus pin on Spectrum cell, and click on the Subtract Spectrum icon in Q
tool bar.

2. Sstick focus pin on chromatogram cell, and double-click on the chromatogram on
chromatogram cell to specify the retention time you need. Then the spectrum is
subtracted, and the result is displayed on spectrum cell.

REFERENCE

About the averaging the spectrum or subtract averaged spectrum, refer to "4.2.2
Averaging the Spectrum and Background Processing".

9.3.3 To Execute Similarity Search for Spectrum

1. select the Process > Similarity Search for Current Spectrum command.
If the library file name is not specified to use for similarity search, set on the Similarity
Search tab in Qualitative Parameters and select the Process > Similarity Search
for Current Spectrum command.
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9 Data Browser
9.3 Operation on Spectrum Cell

Qualitative Parameters E

Simiarity Search | Retention Index |

=
£
[z

Library File M ame:
IE:\G ChS zolution’Libran\MIST147.LIB

(5]
=

Search erth:l Mo PreSearc 'l
Maw Hitt: |25 _,::'

Do not include duplicate hits

a0

Beverse Search

™ Ret. Index Allowance

o -fo

1177

-

|
| o
| o
| o

Postsearch: [ Match Case

Index I Parameter |
1 | Mo Setting |

| | i

QK I Cancel Help

2. The "Similarity Search Results" window will be open.

milarity Search Results 1Ol x|
Report  Wiew Compound Info  Process  Help

Compound Name
Phenal, 4-[1-methylp b$ Ph Y
Benzene, T-methoxy-4-propyl- $3 Anisale, p- 180 C10H140 MIST107.LIB
Phenal, 241-methylpropyl)- $4 Phenal, o-sec-bu 180 C10H140 MIST107.LIE
ortho-Hydrosypropiophenone 33 2-Hpdrospprop 150 C3H1002 MIST107.LIB
2-Methyl-E-propyiphenol $% Fhenol, 2-methyl-E- 150 C10H140 MIST107.LIEB

4-Methaxy-l-phenylalanine $% 195 C10H13MO3 MIST107.LIE
alpha. -Ethyl- alpha. -methylbenzyl aleohol $5 2- 180 C10H140 MIST107.LIE
Benzene, [1-methoxypropyl)- 35 180 C10H140 MIST107.LIE ;I
Target
10 D(><1 0y ™ Base Peak: 1214 1,000
7.5
5.0+
e T 254
77 1 107 L
aol/S 74F9 edos 1 11Sqpy 135 11 176 207 %
! T T T t T T T T
a0 100.0 1250 150.0 175.0 2000 2250 2500
1:150: Phenal, 4-[1-methylpropyl}- $3 Phenal, p-sec-butyl- $% p-sec-Butplphenal $3 4-(1-Methylpropyllphencl $% 4-sec-Butyl
j 10D(M o T Base Pealk: 1217 1,000
El
7.5
5.0+
254
O A 11” o8 %
ool 5 zqbs sdesqopl 4isqoy 130 1 . ‘ . .
a0 100.0 1250 150.0 175.0 2000 2250 2500
Cas: 99-71-8 Mol '/t 150 Seriali: 13421
Cmpd Phenal, 4-(1-methylpropyll $4 Phenol, psec-butyl $% p-sec-Butylphenal $% 4-(1-Methylpropyllphencl $4 4-sec-
Formula: C10H140 FetIndex: ]

Class Flag: Mo Class Flags.
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9 Data Browser
9.3 Operation on Spectrum Cell

9.3.4 To Work with Other Cells

If you click a focus pin button, the pin is stuck (indicated in green,) and by
operating the cell, you can co-execute the similar operation for the other pin-stuck a.l

cells.

1. i you enlarge a spectrum, the spectra on the other spectrum cells are enlarged in the
same m/z and Intensity range.

2. if you double-click on spectrum, the mass chromatogram of the m/z is displayed on
chromatogram cell of scan data.

9.3.5 To Change Display Range

1. Tosetthe display range of spectrum, drag on the spectrum or click

the Display Settings icon on Assistant Bar.

2 g o . , Display
« If "Spectrum Settings" window is opened, carry out the following Settings
setup.
x
o; DK
Intensity: |0 - |B25a26 l—l
i [5.00 - [z55.00 Cancel_|
Iniale | b |
[~ Display Spectum Infarmation
Parameter Description

Range Settings

When the Range Settings is checked, the range of the intensity axis and
the m/z axis will be specified. When the check is OFF, the spectrum from
the starting m/z of the analysis to the end on the current group will be
displayed. Click on the Initialize button to normalize the X-axis and Y-axis.

Display Spectrum
Information

Select whether to display the spectrum information.
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9.3.6 To Print the Image of a Cell

1. 10 print a report, select the File > Print Image for Selected Cell command, then
Report Editor window appears. (A report format has already been loaded.)

2. To change the report format, double-click items and edit on the property window.
When File > Save Format File As command is selected, your change is saved in the
report format file named as "Data Browser MS spectrum Report.qgr”, and will be
used for the next image printing of spectrum cell.

3.1 you have no need to change the format, just click on the Print 5
icon in Assistant Bar. The report will be printed out.
Print
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29 9 Data Browser

. 4 Save the layout in Data Browser Window

On Data Browser, you can save the information of each cell such as data file name, data
type, cell position, etc. as layout file (*.lyt). By opening this layout file, you can easily reload
the series of data files relating to each of the cells.

1. select the Layout > Save Layout File As command.

REFERENCE

For the using "Save File As" dialog box, refer to "2.9.2 Opening and Saving Files".
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9 10 Maintenance

Precautions

Read and follow the following MS maintenance precautions to ensure optimal MS
performance and prevent accidents.

Shut down all modules including the MS before performing GC maintenance as described

in the GC user manual.

A WARNING

1. Follow all relevant precautions when performing a maintenance operation.
spectrometer.

can generate background noise. Clean any tools used inside the mass
spectrometer with a lint-free cloth and acetone.

clean.
5. Take note of how the parts are assembled to ensure correct re-assembly.

source box maintenance should be performed by the user.

2. Wear clean gloves when working on the ion source box or interior of the mass

3. Use clean tools to disassemble parts. Contaminants from dirty tools or gloves

4. Place parts on a clean cloth as they are removed, to ensure that they remain

6. Operations that require opening the power unit or moving the MS should be
performed by a Shimadzu representative. Only changing columns and minor ion

GCMS-QP2010
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9 10 Maintenance

0.2 Filament Replacement

The filament can burn out after extended use or by a decrease in vacuum level. This section
describes changing the filament. Follow these precautions when performing this procedure.

A WARNING

Electric shock hazard. Turn off the instrument and confirm that the main switch is off.
Confirm that the circuit breaker for the instrument is off.

A WARNING

The ion source and interface are usually heated during operation. Before maintenance,
allow the instrument to cool for at least 10 minutes once it has been turned off.

Filament 1

Heater Terminals

Filament 1
Terminals

Interface

Repeller
Terminal

Filament 2 Hook

Terminals

Pt Sensor
Terminals

Filament 2
lon Source

Figure 10.1 lon Source Box Diagram
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10.2 Filament Replacement ”

10.2.1 Filament Replacement Procedure

1. Tum off the instrument as described in Section 2.4.2 "Shutting Down the
Instrument”, page 26.

N

. Confirm that the main instrument switch is off.

=

Confirm that the circuit breaker for the instrument is off.

Rotate the knob and open the front panel.

=X

Disconnect the filament by pulling the lead connectors from the lead pins (1).

=

. Loosen the retaining nut (2) and pull out the filament (3).

@ Lead Pins

® Filament

/ (255-10197-91)

‘.ls «4— ®© Filament Retaining Nut

@ Lead Pins

Figure 10.2 lon Source

7. Completely insert the new filaments and tighten the nut.

8. Reconnect the filament leads by pushing the lead connectors onto the lead pins.

ll/ Note

Precautions during filament installation:

1. Insert the filament completely.

2. Do not allow the filament leads to contact any other part when the filament is
seated.
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1 0,3 Cleaning the lon Source Box and Repeller Electrode

The function of the ion source is to bombard a sample with electrons, causing ionization and
therefore the production of ions. Consequently, the source parts become contaminated over
time. When the ion source box or repeller electrode are contaminated, the generated ions
are not produced effectively, decreasing sensitivity. Remove and clean the ion source box
periodically.

A WARNING

Electrical shock hazard. Turn off the instrument and confirm that the main instrument
switch and circuit breaker are off.

A WARNING

Exercise caution when handling the organic solvent used to clean the ion source box.
Provide proper ventilation in areas where organic solvent is used.

A WARNING

The ion source and interface are usually heated during operation. Before maintenance,
allow the instrument to cool for at least 10 minutes once it has been turned off.

A WARNING

There is a risk of burns because the ion source box and repeller electrode are still hot
after drying/baking. Make sure that parts cool sufficiently before maintenance.
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10.3 Cleaning the lon Source Box and Repeller Electrode

10.3.1 Removing the lon Source Box and Detaching the Repeller Electrode

® Retaining Screw Interface

/ @ I/F Cap /
=%

@ Pin

® Jig Screw Hole
® Hook

Figure 10.3 lon Source Box Diagram after the Filaments Have Been Removed

Shut down the instrument according to Section 2.4.2 "Shutting Down the
Instrument", page 26.

Confirm that the main instrument switch is off.

Confirm that the instrument circuit breaker is off.

Rotate the knob and open the front panel.

Carefully pull the lead connector from the pin of the repeller electrode in the figure
above with forceps.

Screw the jig for attaching/detaching the ion source box into the threaded hole on the
box.

Loosen the retaining screws (3) that supports the ion source box by a half turn.

GCMS-QP2010
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8. Push the interface cap (4) to the right, and rotate the hook (5) downward.

About 1 mm
(When Mounting lon Source)

I

Hook Position When Hook Position When
Replacing lon Source Detaching lon Source

Figure 10.4 Positioning the Hook

9. Loosen the retaining screws (3) and detach the box.
10. petach the jig and separate the box and repeller.
11 « Loosen the nut with the wrench and detach the repeller electrode.

12. Clean according to Section 10.3.3 "Cleaning the lon Source Box and Repeller
Electrode", page 223.
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10.3 Cleaning the lon Source Box and Repeller Electrode

10.3.2 Re-Assembling the lon Source Box and Repeller Electrode

Nut
(023-04020)

Spring Washer
(023-77020)

Washer

(023-66120) \@
Insulator \ i <€— Box Attachment Jig
(225_0106N‘ - (225-10194-91)

lon Source Box Retaining Screw S

(Screw: 225-10236-01 ————

Washer: 023-66030) X
Plate /

(225-10249)

Spacer
(225-10312)

Repeller Electrode
Insulator (225-10255)
(225-01068)

lon Source Box
(225-10445)

Figure 10.5 lon Source Box and Attachment Jig

1. Place the repeller electrode in the ion source box and adjust so that the repeller is

positioned in the center of the ion source box.

The smaller circle is centered
inside the larger circle.

Figure 10.6 Positioning the Repeller Electrode

2. Install the parts in the ion source box as shown in the diagram. (Figure 10.5 "lon

Source Box and Attachment Jig") Use the two retaining screws to temporarily hold

the parts in place.

3. Attach the installation jig to the ion source box.

GCMS-QP2010
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10.3 Cleaning the lon Source Box and Repeller Electrode

4. Push up the hook on the interface cap, and attach it onto the box.

About 1 mm
(When Mounting lon Source)

I

Hook Position When Hook Position When
Replacing lon Source Detaching lon Source

Figure 10.7 Positioning the Hook

5. Adjust the jig vertically so that the interface cap is completely inserted into the box.

6. Detach the jig and tighten the two retaining screws used to hold the parts in place.
The left screw should be tightened first.

7. Attach the repeller lead connector.

ll/ Note

1. Verify that the cap at the end of the interface is seated firmly in the hole on the
ion source.

2. Ensure that the repeller electrode lead connector is attached.

3. Verify that the ion source is seated straight.

l// Note

Precautions for reassembly of the ion source box and lens 1.

1. Do not use excessive force to tighten the screws; this could bend the lens or
break the insulating parts.

2. Use a circuit tester to ensure that the repeller electrode and the ion source box
are insulated.

3. Do not clean the insulator parts. New parts can be purchased if the parts are
contaminated.
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10.3 Cleaning the lon Source Box and Repeller Electrode

10.3.3 Cleaning the lon Source Box and Repeller Electrode

1. Polish parts with abrasive paper. Refer to Section 10.3.4 "Required Materials", page
223.

l// Note

Precautions for polishing the ion source box and repeller electrode:

1. Be careful not to bend the electrode when polishing it.

2. Remove dust from the surface with a clean compressed air source.

3. Perform ultrasonic cleaning in acetone or petroleum ether.

4. Dry for about 30 min at 90 - 120 °C. When analyzing trace amounts or easily
adsorbed compounds, bake at 400 °C for an hour in a commercially available
furnace.

5. Store the dry ion source box and repeller in a clean box.

Remove dust from surface

Polishing /i\ /\ Drying

Acetone

D (Petroleum
Ether)
Ultrasonic

Cleaning

Figure 10.8 Cleaning the lon Source Box and Repeller Electrode

10.3.4 Required Materials

1. Abrasive paper
* P/N 085-35124-02 (general finishing, 20 sheets)
* P/N 085-35124-03 (extra-fine finishing, 20 sheets)
If parts are extremely contaminated, polish with general finishing paper followed by
extra-fine finishing paper. If parts are only slightly contaminated, polish with extra-fine
finishing paper only.
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10.4 Vacuum Pump Maintenance

This section describes how to change the rotary pump oil and replace the lubricant for the

main turbomolecular pump. The rotary pump oil is still hot after shutting down the system.
Wait at least 10 minutes before performing maintenance.

10.4.1 Changing the Rotary Pump Oil

The rotary pump (model E2M1.5) requires an oil change every 3000 hours. The oil must be
changed to prevent vacuum level deterioration, oil leaks and excessive noise.

The oil must have the proper characteristics for the pump. Use only pure oil of the following
specification: Rotary pump oil Ultragrade 15 1L (P/N 017-30163-11).

Oil Change Procedure

A WARNING

Danger of serious burns. The rotary pump oil is hot immediately after shutdown. Wait at
least 10 minutes before performing maintenance.

Vacuum Port

Oil Filler Plug

Exhaust Port

A

2 Oil Gauge

\

<4—— Drain Plug

Figure 10.9 Rotary Pump
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10.4 Vacuum Pump Maintenance ”

b~

Shut down the instrument according to "Shutting Down the Instrument” in
Section 2.4.2 "Shutting Down the Instrument”, page 26.

Wait at least 10 min.

Turn the rotary pump motor switch off.

NWN

While using an appropriate container and wearing rubber gloves remove the drain
plug and drain the oil. Use caution: Oil will be discharged when the drain plug is
removed.

g

When the oil has finished draining, replace the drain plug temporarily and turn the
motor switch on.

6. Click the Assistant Bar Vacuum Control icon to open the "Vacuum Control"
dialog box. Vamu

Contral

Yacuum Control 2=l

Auto Startup | Auta Shutdown Cancel
Mot Ready g [V ‘Wacuum Restart Mode

| Advanced > |

Figure 10.10 "Vacuum Control" Dialog Box

7. Click the Advanced button in the lower part of the window to access the manual
operation system. Click the Start button of the rotary pump adjacent to the Rotary
Pump oil replacement item in the Vacuum System group.

Yacuum Control

Auto Startup | Auta Shutdown Cancel
Mot Ready g [V ‘Wacuum Restart Mode

—Yacuum Spstem GC System
Used Gesystem (] ON | [ OFF
lon S Hesat ]} I OFF
on Souce eder () | . Fiow Contrallerclinety () ON_ | [ OFF
urbo Malecular Pump e
Start | Stop | =—
furbo Molecular Pump: ( ! e
Rotary Pumpl d Start | I Stop E
| Wernt Walve d I Close Open |

W acuurm b onitor
(Lower\u’acuum: »>30e+002 Pa  Higher Yacuum: - Pa EJ

Figure 10.11 "Advanced Vacuum Control" Dialog Box

8. Leave the rotary pump on for 5 - 10 sec. The pump will operate, discharging the
remaining oil inside the pump.

9. Click the rotary pump Stop button in the "Vacuum Control" dialog box.
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10.4 Vacuum Pump Maintenance

10. Turn the rotary pump motor switch off.
11. Remove the drain plug, and drain the remaining oil.

12. ciose the drain plug, and remove the oil filler plug. Add fresh oil until the oil reaches
the MAX mark on the oil gauge (about 0.28 L).

13. Replace the oil filler plug.

ll/ Note

In addition to the oil changing procedure, pump overhaul should be performed
every 1500 hours. Refer to the E2M1.5 user's manual.

10.4.2 Changing the Lubricant for the Turbomolecular Pump

The turbomolecular pumps installed in some GCMS-QP2010 models need to have the
lubricant replaced. The QP2010 models for which replacement of the lubricant is necessary
are shown in the following table (If the standard turbomolecular pump provided in the
QP2010 has been replaced with that of another model, this may make replacement of the
lubricant necessary in some cases even if the QP2010 model is not listed as an applicable
model in the table). Please contact your service representative when you need to replace
the lubricant.

Frequency of replacement of

. Parts number of QP2010
lubricant

Not necessary 225-10000-xx, 225-10001-xx, 225-10002-xx
225-10005-xx, 225-10006-xx, 225-10007-xx
225-10040-xx, 225-10041-xx, 225-10042-xx
225-10085-xx, 225-10086-xx, 225-10087-xx
225-10003-xx

Every 1 to 1.5 year 225-10080-xx, 225-10081-xx, 225-10082-xx
225-10090-xx, 225-10091-xx, 225-10092-xx

xx=24, 34, 37, 39, 91 or 92

ll/ Note

It is recommended that turbomolecular pump overhaul is performed every
25000 hours.
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10,5 Cleaning the Fan

The fan and fan guard must be periodically cleaned.

ll/ Note

Do not use the instrument if dust has accumulated on the fan or fan guard.
Insufficient cooling could compromise performance.

10.5.1 Cleaning the Fan

1. shut down the instrument according to the procedure described in Section 2.4.2
"Shutting Down the Instrument", page 26. Ensure that all of the power switches are
off.

. Vacuum dust from the vents of the MS.

w N

Vacuum dust from the fan and fan guard on the back of the gas chromatograph (GC).

N

Vacuum dust from the vents of the personal computer (PC) system and any other
instrument modules, such as the autosampler.

A WARNING

To prevent injuries or accidents when cleaning the fan and fan guard, ensure that
instrument is shut down and verify that all power switches are off.
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9 10 Maintenance

Checking for Leaks

This section describes how to check the instrument for leaks. If an air leak is clearly present,
locate the leak as described in Section 10.6.2 "MS Vacuum Leak Check", page 232, and
take corrective measures.

Operating an instrument with an air leak can cause a decrease in sensitivity, an increase in
noise, filament burnout or other problems. Always check for leaks after performing
maintenance.

A GC leak will have different symptoms than an MS leak. Normally, carrier gas will leak from
the system if there is a GC leak, while air will be drawn into the system when there is an MS
leak. To check for GC leaks, refer to Section 10.6.1 "GC Carrier Gas Leak Check", page
228. To check for MS leaks, refer to Section 10.6.2 "MS Vacuum Leak Check", page 232
and Section 10.6.3 "Vacuum Leak Check Using Peak Monitor", page 233.

10.6.1 GC Carrier Gas Leak Check

To check for GC carrier gas leaks, a blank plug (vespel ferrule filled with wire) is installed in
the injection port column connection, and the split and purge vents are sealed with a blank
nut. This seals the carrier gas in the injection port flow line, the carrier gas flow line, and the
split and purge gas flow lines. Leaks are detected by observing the change in pressure of
the sealed carrier gas over time. Changes in carrier gas pressure are observed by
monitoring flow from the GC-2010 Keypad and Display Panel.

1. shut down the instrument according to Section 2.4.2 "Shutting Down the
Instrument”, page 26. Turn the MS power source off, but leave the GC-2010 power
source on.

2. Open the GC oven, and remove the column on the injection side.

« Install the blank plug in place of the column in the injection port.

N

Install G-type blank nuts in the vents for the split and purge gas, respectively.

- AFC N
Flow Rate TFC
Sensor (Total Flow Control Valve) |
CARRIER IN @ @
Column Inlet oo | f——h
Pressure Pressure Sensor ]J ) Molecular Sieve
Sensor —F / @
PURGE VENT| —-ww» ﬂ A
SPC o —_7 Trap
(System Purge |® ® ®
Control Valve) | Po—{ 11
SPLIT VENT | T
ESC rap
\_ (Split Control Valve)

Figure 10.12 Flow Path Diagram

5. Ensure that the carrier gas supply pressure (cylinder pressure) exceeds 350 kPa.

6. On the GC-2010 "Flow key" screen, set the Injection mode to "Direct" and the Control
mode to "Pressure."

7. Setthe injection pressure at 350 kPa, press ON/OFF (PF Menu) and turn on the
AFC.
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10.
11.
12.

13.

14.

10 Maintenance
10.6 Checking for Leaks

Wait 5 minutes and verify that the injection pressure is between 300 and 400 kPa. If
the pressure is above 400 kPa, loosen the column nut slightly and let the pressure
decrease. If the pressure is below 300 kPa, increase the injection pressure slightly.

Verify that the total flow is below 2 mL/min. A total flow greater than 2 mL/min
indicates a carrier gas leak.

Press ON/OFF (PF Menu) on the "Flow key" screen and turn off the AF Control.
Allow pressure to stabilize after turning off the AF Control.

Verify that the pressure does not decrease by more than 30 kPa per hour. A pressure
decrease exceeding 30 kPa per hour indicates a leak.

While the carrier gas is sealed under pressure, possible leaks can be checked by
using an electronic gas leak detector (available commercially) at the connections for
each flow path, such as the G-type nuts and injection port nuts.

When a leak is detected, tighten the part or remove it and inspect for problems.
Replace the three aluminum spacers when a G-type nut is removed.

GCMS-QP2010
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10.6 Checking for Leaks

15. If a leak was detected because of a pressure decrease after step 14, replace the
injection port septum, and verify that the O-ring is properly installed on the glass
insert in the injection port. Repeat the pressure leak test described in steps 8 - 12.

Septum
|- o Nut
Injection Port Nut

Needle
I ;
Guide
Glass Insert Nut El/ Septum

% I Injection
=" A

Figure 10.13 Top of Injection Port Assembly

16. If a leak is detected after step 15, tighten the nuts of the injection port assembly, and
repeat the pressure leak test described in steps 8 - 12.

1 7. If a leak continues to be detected, the leak is probably located in the flow lines of the
carrier gas, split or purge vents. Tighten connections (1) - (7) in the flow path
diagrams shown in Section 10.6.1 "GC Carrier Gas Leak Check", page 228, or
remove the parts and check for problems. Replace the three aluminum spacers when
a G-type nut is removed.

18. Repeat the pressure leak test described in steps 8 - 12.

l// Note

Precautions for sealing GC carrier gas under pressure:

1. Ensure that there are no leaks after disassembling and reconnecting a G-type or
M-type nut.

2. Replace the three aluminum spacers when a G-type nut is removed.

3. Do not touch any GC parts other than the injection port connections and parts (1)
- (7) of the flow path diagram of Section 10.6.1 "GC Carrier Gas Leak Check",
page 228. Contact your Shimadzu Service Representative for maintenance in
other areas.

GCMS-QP2010



Procedure for Pressure-Sealing Carrier Gas

Install blank nuts in split
and purge vents, and seal No Leaks
carrier gas under pressure.

'
Change septum, check Septum was leaking
installation of graphite or graphite ferrule
ferrule, and seal carrier was not properly
gas under pressure. installed.

i

v
Tighten injection port L
assembly nuts, and seal Injection Port nut was
carrier gas under pressure. leaking.

i

|

'
Tighten connections (1)-(7)
in the flow path diagram of Flow line connection
Section 10.6.1, "GC Carrier was leaking.
Gas Leak Check" and seal
carrier gas under pressure.

|

I

v
Contact your Shimadzu — > Noleak
representative.

—————— > Leak

Figure 10.14 Procedure for Pressure-Sealing Carrier Gas
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10.6 Checking for Leaks

10.6.2 MS Vacuum Leak Check

This section describes MS vacuum leak check procedures. Leaks can be large enough to
take the rotary pump off-line, or small enough to allow the turbomolecular pump to function

almost normally.

Ensure that the O-ring is properly installed on the MS door. The O-ring seals the connection
between two surfaces, preventing vacuum leaks and maintaining the proper vacuum in the

MS.

When the MS door is opened to perform maintenance, observe the following precautions to

avoid leaks.

ll/ Note

Observe the following precautions to prevent vacuum leaks:

Do not forget to install the O-ring.

Install the O-ring properly.

Remove any foreign material from the O-ring.

Remove foreign material, including pieces of O-ring, from sealing surfaces.

Do not scratch sealing surfaces.

Do not forget to install the Vespel ferrule where the column connects to the interface.
Firmly tighten the column interface nut.

Change the GC septum on a regular basis (around 80 to 100 injections).

If the rotary or turbomolecular pumps are not functioning properly:
1. The sound of air exhausting from the rotary pump does not diminish after a few

minutes.

2. The turbomolecular pump operates, but the vacuum system power shuts down

after about 5 minutes.

GCMS-QP2010




10 Maintenance
10.6 Checking for Leaks ”

If the situation in step 2 occurs, a vacuum leak is indicated. Wait for the MS to vent, then
check the front door and the connection between the column and interface according to the
above precautions for preventing vacuum leaks. If a vacuum leak occurs in a location other
than the front door or connection between the column and interface, contact your Shimadzu
Service Representative.

o
Elim

] f
@
o
oe@?
N

Front Door and Seal Surface

- Attach O-ring Properly

- Remove Any Debris Adhering to O-ring
- Do Not Forget to Attach the O-ring

Do not scratch
the seal surface.

/

(|6

\

Figure 10.15 Front Door and Sealing Surfaces

10.6.3 Vacuum Leak Check Using Peak Monitor

Vacuum leaks too small to prevent proper operation of the instrument can still affect the
instrument performance. This section describes the procedure for checking for those leaks.
The operations described in this section can be used provided that the instrument and
turbomolecular pump are functioning properly and the Turbo Pump light is green in the
"Vacuum Control" dialog box.

This method monitors the water (m/z 18) and nitrogen (m/z 28) peaks from the "Peak
Monitor" window. The height of these two peaks is compared to check for small vacuum

leaks.
1. Click the GCMS Real Time Analysis Assistant Bar Tuning icon. The @
"Tuning" window opens. Tuning
2. Click the Assistant Bar Peak Monitor View icon. This opens the "Peak =
Monitor" window. vl

Wi
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=

Set the m/z of the ions to be monitored to 18 (water) and 28 (nitrogen), or choose the
Water, Air Monitor Group.

N

Set the detector voltage to about 1.00 - 1.50 kV so that the peaks for m/z 18 and m/z
28 are visible.

Turn on the filament.

SN =

Compare the peak heights for m/z 18 and m/z 28. If the height of m/z 28 is more than
twice that of m/z 18, a vacuum leak is indicated.

N

When a vacuum leak is detected, shut down the instrument according to
Section 2.4.2 "Shutting Down the Instrument”, page 26. Turn off the main instrument
switch.

8. Follow the precautions for vacuum leak prevention described in Section 10.6.2 "MS
Vacuum Leak Check", page 232.

ll/ Note

If an optional accessory for sample introduction is connected, the vacuum leak
check may not meet standards, even if there is not leakage in the GC/MS.
Insufficient purging may result in a high 28 m/z to 18 m/z ratio. When this occurs,
increase the total flow of the GC to around 200 mL/min to purge.
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10.6 Checking for Leaks

10.6.4 Vacuum Check using Petroleum Ether

ll/ Note

Precautions when Performing Vacuum Leak Check with Petroleum Ether
1.
2.
3.

Use only petroleum ether.

Do not spill petroleum ether on any electronics.

Do not allow petroleum ether to contact any site other than contact surface
between the interface and column.

This procedure is based on the suction produced when a vacuum leak occurs in the MS. If
there is a leak, the petroleum ether applied to the contact surface between the column and
the interface will be detected at that time in the "Peak Monitor" window, by the m/z 43 peak.
The vacuum check is performed by monitoring the fluctuations of this m/z 43 peak.

L

wN

N AR

~
S

Click on the Tuning icon in the GCMS analysis assistant bar. The "Tuning" @
window opens.

Tuning

Click on the Peak Monitor View icon in the Assistant bar to open the "Peak e

1
H " . |
Monitor" window. '

Peak Maonitor
Wi

Set the m/z for the ion to be monitored in the "Peak Monitor" window to 43
(fragment ion of petroleum ether). Set the magnification factor to 50 - 100.

Set the detector voltage to 1.00 - 1.50 kV.
Turn on the filament.
Fill a syringe with petroleum ether.

Apply petroleum ether to the contact surfaces of the front door and between the
column and interface.

Observe the m/z 43 peak in the "Peak Monitor" window. If the m/z 43 peak fluctuates
greatly (increases), there is vacuum leak at the petroleum ether application site.

Repeat the procedures described in steps 7 and 8. If there is no change in the m/z 43
peak, there is no leak.

If a vacuum leak has been detected, follow the precautions for vacuum leak
prevention described in Section 10.6.2 "MS Vacuum Leak Check", page 232.
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Software Installation

This section describes reinstallation of GCMSsolution when this or other applications are
not functioning properly.

10.7.1 Before Installation

Check the following items before installing the software.

Installation Disks
The installation program is provided on CD-ROM.

This program decompresses program files stored on the CD-ROM and copies them to the

PC hard drive during installation.
l// Note

The software cannot be installed by copying the contents of the CD-ROM to the
hard disk of the PC. Installation must be performed by the method described here.

Windows Installation
Windows 2000, Windows XP or Windows Vista is required.

On a new PC, check to make sure that Windows has been installed on the PC hard drive
and is functioning properly.

Internet Explorer version 3.02 or higher is required.

l// Note

If the GCMSsolution software is being reinstalled, first uninstall the GCMSsolution
software. Refer to Section 10.7.3 "GCMSsolution Uninstall", page 242.

10.7.2 GCMSsolution Installation

1. Startthe PC and log in to Windows. Place the GCMSsolution installation disk in the
CD-ROM drive.

If the "Found New Hardware Wizard" window is displayed after starting Windows,
click the Cancel button and close the window. This means that the driver for MS is
not installed in the PC. Install the driver after the GCMSsolution Installation. Refer to
Section 10.8.4 "Installation of the Driver for MS (Windows 2000)", page 254.

GCMSsolution Setup launches automatically, and the "Welcome" window is
displayed.

For Windows Vista, the dialog box "A program needs your permission to continue"
may be displayed. In this case, click the Continue button to proceed.
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ll/ Note

If the "Welcome" window does not open automatically, select Run from the
Windows Start menu. For Windows Vista, select the Start menu > All Programs >
Accessories > Run. Enter E:\ GCMSsolution\Setup.exe as the name of the
program to execute (where E: is the CD-ROM drive), and click the OK button.

|

Welcome to the GCMS zolution Wer2 Setup program.
Thiz program will install GCMS zolution Wer2 on your
- computer,

It iz strongly recommended that pou exit all \Windows programs
befare running this Setup progran.

Click Cancel to quit Setup and then close any programs pou
have running.  Click Mext to continue with the Setup program.

WARMIMG: This program iz protected by coppright law and
international treaties.

Unautharized reproduction or distribution of thiz program, or any
portion of it, may result in severe civil and criminal penalties, and
will be progecuted ta the maximum extent possible under law.

Cancel

Figure 10.16 "Welcome" Window

2. Read the contents of the "Welcome" window, then click the Next button.

l// Note

When the OK button in the "Welcome" window is clicked, and the Fail to detect
DAO message is displayed, click the OK button to stop the installation. Refer to
Section 10.7.4 "DAO Installation", page 245, and after installation of "Data Access
Objects (DAO) Setup”, try installing GCMSsolution again.

The "Detecting Internet Explorer" window is displayed.

Detecting Internet Explorer ﬂ

Internet Explorer iz installed.
*f'ou can uze GCMSzolution Help spstem with Internet Explorer 3.02
or later wersion.

Cancel |

Figure 10.17 "Detecting Internet Explorer" Window
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3. Click the OK button in the "Detecting Internet Explorer" window.
The screen switches to the "Installing HTML Help" window.

Install HTML Help =

Do you want ta install HTRL Help spstem files now 7

Mote : In the case of older version of Interet Exploler, the
inztallation process might be failed.

If you get any ermor during the installation, run the setup program
again,then answer "Mo" to continue the installation procedure.

< Back I Mest » I Cancel |

Figure 10.18 "Installing HTML Help" Window

4. Select Yes and click the Next button.
The "User Authentication Mode Select" window is displayed.

User Authentication Mode Select =]

Select a user authentication database for user authentication.
If pou select the SHIMADZL User Authentication Tool, surely
inztall the SHIMADZL User Authentication T ool before using.

{* iJser Database in GCMS solutior:

" SHIMADZL User Authentication Tool

< Back Mext » Cancel |

Figure 10.19 "User Authentication Mode Select" Window

5. Specify the user authentication mode. When not using the CLASS-Agent, select
"User Database in GCMSsolution". When using the CLASS-Agent, select an
arbitrary user authentication mode by referring to Section "2.9.4, 3. Using Shimadzu
User Authentication Tool".

The "Do you want to use the GC detector?" window is displayed.

uestion X

@ Do you wank to use the GC detector?

Figure 10.20 "Do you want to use the GC detector?" Window
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6. The installation of GCsolution starts after clicking the Yes button. If the No button is
clicked or the installation finishes, the screen returns to GCMSsolution Installation.
The "User Information" window of GCMSsolution is displayed.

User Information x|

Type your name below. Y'ou must alzo type the name of the
company you work for.

Mame: Im

Company:  [SHIMADZU

< Back I Mest » I Cancel

Figure 10.21 "User Information" Window

7. Enter the User Name and Company in the "User Information” window. Then click the
Next button.
The "Choose Destination Location" window is displayed.

Choose Destination Location ﬂ

Setup will inztall GCMS solution Yer2 in the following folder.
Ta inztall to this folder, click Mext.

To inztall to a different folder, click Browse and select anather
falder.

*f'ou can chooge not to install GEMS solution Ver2 by clicking
Cancel to exit Setup.

C:AGCMS zolution Browse. . |

" Destination Folder

Cancel |

Figure 10.22 "Choose Destination Location" Window

8. The GCMSsolution application will be installed in the Destination Folder indicated in
the "Choose Destination Location" window. The default directory is commonly
selected.

ll/ Note

To change the destination folder, click the Browse button of the "Choose
Destination Location" window.
The "Choose Folder" dialog box opens.
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Choose Folder E

Flease choose the installation folder.

Path:

Directories:

et j oK |

= GCMSsalution

3 Data Cancel |
(7 Library
£ Log
3 Pragram LI
Dirives:
I (=N VI Metwork... |

Figure 10.23 "Choose Folder" Dialog Box

Enter the full path in the Path text box, or double click the Folder list box to select the
installation folder.

To change the drive, click the Drive box and select the drive.

ll/ Note

This note is applied in either of the following cases:

» While using Windows XP Professional as the OS, multiple users, including limited
users (members of the Users group) or members of the Power Users group, share the
GCMSsolution.

» While using Windows Vista as the OS, multiple users share the GCMSsolution.

In the conditions above, measurement data or method files created by a Windows
user may be unavailable to other Windows users. This is because (1) default
security settings for newly created folders are more strict in Windows XP, and (2)
the user account control (UAC) functions introduced in Windows Vista effects the
relevant operation. To avoid the problem, the GCMSsolution automatically changes
the security settings for the installation folder and its subfolders during installation,
so that all Windows users can share the data files, method files and so on.

Therefore, if you newly create a data folder in any place other than the Data folder
(or its subfolders) designated during installation, you may become unable to create
subfolders or save files in that data folder, or files may become unavailable to other
users. In such cases, change the appropriate security settings for the folder
created, using the Windows system functions.

Click the Next button, and the "Copying Program Files" status message is displayed.
The program files are installed.

Copying program files...
choemssolutionyprogramilhal 3.doc

Figure 10.24 "Copying Program Files" Status Message
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ll/ Note

To stop the installation, click the Cancel button.
The "Exit Setup" dialog box is displayed.

Exit Setup E

Setup iz not complete. 1F you quit the Setup program now, the
program will not be installed.

“r'ou may run the Setup program at a later time to complete the
inztallation.

To continue installing the program, click Resume. To quit the
Setup program, click Exit Setup.

Exit Setup |

Figure 10.25 "Exit Setup" Dialog Box
To resume installation, click the Resume button.

To stop the installation, click the Exit Setup button. Installation is stopped, and
GCMSsolution Setup exits.

9. When installation is completed, the "Setup Complete" window opens.

Setup Complete

Please restart GC, M5 and computer after the GCMS solution iz
completely inzstalled.

% ez, | want to restart ry computer now.

= No, | will restart my cormputer later.

Femaove any disks fram their drives, and then click Finish to
complete setup.

< Back I Finizh I

Figure 10.26 "Setup Complete" Window

10. ciick the Finish button in the "Setup Complete" window. The "Setup Complete”
window closes. GCMSsolution setup is completed.

Power to the GC, MS and all other accessories can be turned back on.

GCMS-QP2010
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10.7.3 GCMSsolution Uninstall

% ‘Windows Update

Programs L4
@ Documents L4

i!t Settings B3 cControl Panel

| @ . " 5 Metwork and Dial-up Connections
p earcl
:; Prinkers

Help a Taskbar & Start Menu. ..

: Run...

1 Shut Down. ..

Figure 10.27 Windows Start Menu

1. From the Windows Start menu, select Control Panel. The "Control Panel" window
opens.

E3 Control Panel

=101 ]

J File Edit Mew Favorites Tools Help

J HBack = = - | Qhsearch [YFolders & #History ||¥ Iz = @ | E-

JAgdress I@ Cantral Panel j @GD
. ] @ &
Accessibility  AddfRemove  AddfRemove  Administrative CSMW Date)Time
Options Hardware Programs Toals
e A G
Display Find Fast  Folder Options Fonts Game Internet
Controllers Options
@ D O £}
Keyboard Mail and Fax Mouse Metwork and  Phone and  Power Options
Dial-up Co...  Modem ...
ey T
® a &8
oy
Printers Regional Scanners and  Scheduled Sounds and Syskem
Options Cameras Tasks Multimedia

Users and
Passwords

|25 ohject{s) | |

Figure 10.28 Windows Control Panel

2. Double-click the Add/Remove Programs icon.

Add/Remave
Programs
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The "Add/Remove Programs" window opens.
For Windows Vista, switch Control Panel to Classic View, and double-click
Programs and Features.

% Add/Remove Programs . ;Iglll

Currently installed programs: Sork by:l Mame - I
filg Data Access Objects {(DAO) 3.5
cﬁ_ GCMIsolution Yer2 Size 95.7ME
@ Microsoft Office 97, Professional Edition Size 82.0ME
=

Close |

Figure 10.29 "Add/Remove Programs" Window

3. Click to select "GCMSsolution Ver. 2" from the list box at the bottom of the Currently
installed programs tab. Click the Change/Remove button.

If GCsolution has been installed, uninstall it as well. The procedure is the same as
that for GCMSsolution.

4. The "Confirm File Deletion" message is displayed. Confirm that the program should
be removed, or cancel by clicking the No button.

Confirm File Deletion =]

@ Are you sure you wank to completely remove 'GCMSsolution Yer2' and all of its components?

Figure 10.30 Confirm File Deletion Message
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ll/ Note

During the uninstall, the "Remove Shared File?" dialog box asks whether to remove
shared files. All files indicated here are not used except by GSMSsolution;
therefore, click the Yes To All button.

Remove Shared File? =

The system indicates that the following shared file iz no longer used by any
programs. | any programs are still using this file and it iz removed, thoze
programs may not function. Are pou sure you want to remove the shared file?

Leaving thiz file will not harm wour system. 1F you are not sure what to do, it is
suggested that you chooge to not remove this shared component.

File name:

Located in: IE:\Program FilezComman FilestLabS olutions'

Yes Yes Todll | Mo | Mawar |

Figure 10.31 "Remove Shared File?" Dialog Box

When the Yes to All button is clicked, all shared files not used by the system will be
deleted. Click the Yes button to delete the currently displayed file.

Remove Shared File? ]

‘r'ou have chogen to remove all shared components which the system indicates are no longer being used. This may
cauge gome programs not to function if they still require any of these files. Are pou sure you want to proceed?

Figure 10.32 "Remove Shared Files?" Confirmation

The "Remove Programs From Your Computer" dialog box is displayed, and
GCMSsolution program files are removed.

Remove Programs From Your Computer

unlnstallShield will remove the software 'GCMS solution’ fram
your computer. Please wait while each of the following
components is removed...

Shared program files...

Standard program files. ..

Falder items. ..

Frogram folders...

L T U S Y

Program directories. ..

Frogram registry entries...

Figure 10.33 "Remove Programs From Your Computer" Dialog Box
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5. When the uninstall procedure is completed, the OK button of the Remove Program
From Your Computer status box becomes active. Click the OK button to complete the
GCMSsolution uninstall process.

l// Note

To reinstall GCMSsolution after un-installing it, first, restart your computer before
reinstalling GCMSsolution.

10.7.4 DAO Installation

1. Double-click the Add/Remove Programs icon in the "Control Panel"
window to open the "Add/Remove Programs" dialog box. 213
For Windows Vista, click "Uninstall a program". ’*d&’;i?c-m“

K Add/Remove Programs ;Iglll

Add a program From CO-ROM or floppy disk
M lzl To add a program from a CO-ROM or Foppy disk, click CD or Floppy, D or Floppy |
%]

Add programs From Microsoft

To add new Windows Features, device drivers, and system updates \wind Lpdat |
@ over the Internet, click Windows Update. [t EpeE

Close |

Figure 10.34 "Add/Remove Programs" Window

2. Click the Add New Programs button and then click the CD or Floppy button.
The "Install Program From Floppy Disk or CD-ROM" window is displayed.

Install Program From Floppy Disk or CD-ROM ﬂ

Inzert the product's first installation loppy disk or CO-ROM,

and then click Mest.

Cancel |

Figure 10.35 "Install Program from Floppy Disk or CD-ROM" Window

GCMS-QP2010
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3. Click the Next button in the "Install Program From Floppy Disk or CD-ROM" window.
The "Run Installation Program" window is displayed.

Run Installation Program =

‘Windows wasz unable to find the installation program. Click.
Back ta by again. Click Browse ta find the installation

program manually.

Open:

Ie:\dao\disk‘l hzetup.exe Browse... |

< Back I Finizh I Cancel |

Figure 10.36 "Run Installation Program" Window

4. Place the GCMSsolution installation disk in the CD-ROM drive. If the GCMSsolution
installation window is displayed, click the Cancel button to exit the installation. Enter
the full path of the DAO installation program in the Open text box. For example, if the
CD-ROM drive is the E drive, input the following:

E:\ Dao\Disk1\Setup.exe
Click the Finish button.

"Data Access Objects (DAO) Setup" launches and the "Welcome" window is
displayed.

‘welcome to the DAQ Setup program. This program will install
DD on your computer.

It iz strongly recommended that pou exit all \Windows programs
befare running this Setup progranm.

Click Cancel to quit Setup and then close any programs you have
unning. Click Mext to continue with the Setup program.

WARMIMG: This program iz protected by coppright law and
international treaties.

Unauthaorized reproduction or distribution of thiz program, or any
portion of it, may result in severe civil and criminal penalties, and
will be progecuted ta the maximum extent possible under law.

< Back

Cancel |

Figure 10.37 DAQ Installation "Welcome" Window
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5. Read the contents of the "Welcome" window and click the Next button.
The "Select Components" window is displayed.

Select Components

Figure 10.38 "Select Components" Window

6. Select only the Jet 3.5 check box from the "Select Components" window, and click
the Next button.
The next "Select Components" window opens which allows the selection of the data
format to be used for Jet 3.5.

Select Components

i B B B

Figure 10.39 The Second "Select Components" Window
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7. Deselect all check boxes, and click Next.
DAO is installed, and when completed, the Information message is displayed.

Information E

@ Data Access Objects [DAD] successfully installed

Figure 10.40 DAO Installation Completed

8. Click the OK button to complete "Data Access Objects (DAO) Setup".

l// Note

Perform GCMSsolution installation when DAO installation is completed.

ll/ Note

The following message can occur during DAO installation, indicating installation
failure:

"The OLE automation DLL, OLEAUT32.DLL, could not be found or is an older
version that is incompatible with DAO3.5. If you continue DAO will not register
properly. Continue anyway?"

Continue with the DAO installation to its completion. Then install GCMSsolution to
complete the installation process.

If the GCMSsolution installation fails, reinstall DAO and GCMSsolution.
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1 0.8 PC Interface Board Installation

This section describes the installation of the PC Interface board that connects the MS and
PC and the drivers for the PC Interface board and the MS.

10.8.1 Installing the PC Interface Board

Install the PC Interface board in the PC as follows:

L

N

@S X

N

Turn off power to the PC and peripheral devices (printer, etc.).
Disconnect the power cable from the PC.
Remove the PC cover. Refer to the manual for the PC.

Remove the cover from the PCI expansion slot where the PC Interface board is to be
installed. Use a screwdriver to remove the expansion slot screw.

Insert the PC Interface board into the PCI expansion slot, and tighten the screw to
secure the board.

Replace the PC cover.

Reconnect the PC power cable.

l// Note

For a detailed description of this procedure, refer to the user manual included with
the PC.

GCMS-QP2010
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10.8.2 PC Interface Board Driver Installation (Windows 2000)

Driver installation is performed after the interface board is installed in the PC.

1. Tumn on the PC. The installation of the driver will start automatically during the
operating system boot process.

2. Select Settings > Control Panel from the Start menu. The "Control Panel" window

opens.
E3 Control Panel 10l =|
J File Edit Wiew Favorites Tools Help
J PBack » = - | @Search L Folders @History | e O % ) | Ed-
JAgdress I@ Cantral Panel j @GD
..... .__R.-;:; p:q
Sl . &8 -eJ
Accessibility  Add/Remove  Add/Remowve  Administrative CSMW Date)Time
Options Hardware Programs Tools
|
% h v 4 A G
Display Find Fast  Folder Options Fonts Game Internet
Controllers Options
S ¥
@ D D @
Keyboard Mail and Fax Mouse Metwork and  Phone and  Power Options
Dial-up Co...  Modem ...
= e
® 2 ¢ &
=
Printers Regional Scanners and  Scheduled Sounds and Syskem
Options Cameras Tasks Multimedia
Users and
Passwords
|25 ohject{s) | | 4

Figure 10.41 "Control Panel" Window
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3. Double-click the System icon in Control Panel to open the "System Properties”

window.

System Properties

2|

General | Metwark |dentification Uszer Profiles | Advanced I

— Hardware “wizard

The Hardware wizard helps you install, uninstall, repair,
unplug, eject, and configure vour hardware.

Hardware ‘Wizard... |

The Device Manager listz all the hardware devices installed
on your computer. Uze the Device Manager to change the
properties of any device.

Diriver Signing... Device Manager...

— Hardware Profile:

Hardware profiles provide a way for you to zet up and store
different hardware configurations.

Hardware Profiles... |

o]

Figure 10.42 "System Properties" Window

Cancel | Lpply |

Display the Hardware tab and click the Device Manager button.

4. The "Device Manager" window opens. Verify that the driver is indicated under "IEEE

1394 Bus host controllers."

_.5..'.;; Device Manager

=10l x|

Computer

D Disk drives

M Display adapters

DWDCD-ROM drives

2 Floppy disk contrallers

= Floppy disk drives
-5 IDE ATAJATAPI cantrollers
EI@ IEEE 1394 Bus host controllers

[EHE)

[]--@ Keyboards

[~y Mice and other pointing devices
F- 8 Maritors

[+ B8 MNetwork adapters

- 5 Parts (COM &LPT)

[+ Shimadzu Instruments

[]--(ﬂé Sound, video and game controllers
£
£

]-- System devices

-85 Universal Serial Bus controllers

Figure 10.43 "Device Manager" Window
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10.8.3 PC Interface Board Driver Installation (Windows XP, Vista)

Driver installation is performed after the interface board is installed in the PC.

1. Tumn on the PC. The installation of the driver will start automatically during the
operating system boot process.

2. Select Settings > Control Panel from the Start menu.

Administrator

i Internet [ ? My Documents
Inkernet Explorer
@l E-mail @ My Recent Documents b

Cutlook Exprass r
|§ My Pictures
Set Program Access and = )
Defauls 5 ’ My Music
“ M5 Explorer g My Computer
® ‘Windows Media Flayer
-:«ﬂ
@ Printers and Faxes
_‘% ‘Windows Messenger

? @ Help and Support
l@ Tour Windows XP
p Search

@ ‘Windows Movie Maker
= Run...

All Programs P

g Off |6| Shut Down

Figure 10.44 "Start" Menu

3. The "Control Panel" window opens. Click the Performance and Maintenance icon
in Control Panel.
For Windows Vista, switch to Classic View, and click the Device Manager icon.
Then proceed to step 6.

B Control Panel

File Edit View Favorites Tools Help

Qe - @ - ¥ O such [ oo | [

fcdress |2 Control Pansl

E’ Control Panel Pick a category

B switch to Classic View

Appearance and Themes
See Also

& windows Update
@) Help and Support " Network and Internet Connections . User Accounts

-
R e e Date, Time, Language, and Regional
Dptions

S\ J ) Sounds, peech, and Audio Devices Accessibility Options

y Performance and Maintenance

Figure 10.45 "Control Panel" Window
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4. Click the System icon in the "Performance and Maintenance" window to open the
"System Properties" window.

B Performance and Maintenance

Ele Edt Wew Favortes Took Help

Qe - () (T O s [ roites | [

Address | performance and Mainkenance

Performance and Maintenance
See Also

File: Types.
& System Restore Pick a task...

Troubleshoaters [3] see basic information about your computer

[3) Startup and Shutdawn (3] Adjust visual effects

[3] Free up space on your hard disk
(3] Back up your data

[3] Rearrange items on your hard disk to make programs run faster

or pick a Control Panel icon

r”- Administrative Tools “ Power Options.

wir
ﬁ Scheduled Tasks ar System

Figure 10.46 "Performance and Maintenance" Window

5. Display the Hardware tab and click the Device Manager button.

System Properties

[ System Restore " Automatic Updates " Femote ]

H Ll Advanced

General " Computer Mame

Add Hardware Wizard
i The Add Hardware Wizard helps wou install hardware.

Add Hardware ‘wWizard

Device kanager
The Device Manager listz all the hardware devices installed
on your computer. Use the Device Manager to change the
properties of any device.

[ Diriver Signing J [ Device Manager J

Hardware Profiles

Hardware profiles provide a way for pou to set up and store
different hardware configurations.

Hardware Profiles

i u] i[ Cancel ] Apply

Figure 10.47 "System Properties” Window
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6. The "Device Manager" window opens. Verify that the driver is indicated under "IEEE
1394 Bus host controllers”.

L Device Manager, E@@

File  Action  Wiew Help
FE 2

E M SHIMADZU-YELTDE

& Computer

i+ Disk drives

- DWDJCD-ROM drives

12 Floppy disk controllers

- Floppy disk drives

! @ IDE ATA/ATAPI controllers

=& IEE ortrollers
& it TEEE 13

|- Kevboards

-y Mice and other pointing devices

+/- B8 Network adapters

= @ Other devices

- Ports (COM & LPT)

= -4 Processors

- & Shimadzu Instruments

-, Seund, video and game controllers

= System devices
£ Universal Serial Bus controllers

Figure 10.48 "Device Manager" Window

10.8.4 Installation of the Driver for MS (Windows 2000)

1. Connect the MS to the PC Interface board while Windows is running. The "Found
New Hardware Wizard" opens automatically.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helpz you install a device driver for a
hardware device.

To continue, click Next.

< Back Cancel |

Figure 10.49 "Found New Hardware" Wizard

GCMS-QP2010



10 Maintenance
10.8 PC Interface Board Installation ”

2. Click the Next button. The screen changes to the next screen of the "Found New
Hardware" Wizard - "Install Hardware Device Drivers."

Found New Hardware Wizard

Install Hardware Device Drivers o
A device driver iz a software program that enables a hardware device to work, with
an operating system.

Thiz wizard will complete the installation for this device:

@ Shimadzu GCMS-QP2010

A device driver iz a software program that makes a hardware device work. “Windows
needs driver files for your new device. To locate driver files and complete the
inztallation click Mext.

‘what do you want the wizard to do?

" Search for a suitable driver for my device [recommended)

& Display a list of the known drivers for this devics so that | can choose a specific
idriver

< Back I Mest » I Cancel |

Figure 10.50 "Install Hardware Device Drivers" Screen

Select "Display a list of the known drivers for this device so that | can choose a
specific driver" and click the Next button.

3. The screen changes to the next screen of the "Found New Hardware" Wizard - the
"Hardware Type" screen.

Found New Hardware Wizard

Hardware Type o
‘what type of hardware do you want ta install?

Select a hardware type, and then click MNext.

Hardware types:
,,@ Infrared devices ;I
2 Memory technology driver
Modems
Eill Multi-port serial adapters
B Network adapters
ﬁ MT Apm/Legacy Support

@ PCMCIA adapters
5 Parts [COM & LPT)

< Back I Mest » I Cancel |

Figure 10.51 "Hardware Type" Screen

Select "Other Devices" and click the Next button.
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4. The screen changes to the next screen of the "Found New Hardware" Wizard - the
"Select a Device Driver" screen.

Found New Hardware Wizard

Select a Device Driver o
Wwhich driver do you want to install for thiz device?

_ Select the manufacturer and model of your hardware device and then click Mext. [f you
have a disk that contains the driver pou want to install, click Hawve Disk.

Manufacturers: Models:

[Standard IDE AT &P Standard Dual Channel PCHIDE Contraller
[Standard Infrared Port] Standard IDE/ESDI Hard Digk Controller
[Standard Modem Types)
[Standard port types)

[Standard spstem devices) _ILI
.
4 3

Have Disk... |

< Back I Mest » I Cancel |

Figure 10.52 "Select a Device Driver" Screen

Click the Have Disk button.

5. The "Install From Disk" window opens.
Place the GCMSsolution installation disk in the CD-ROM drive. If the GCMSsolution
installation window is displayed, click the Cancel button to exit installation.

Install From Disk x|

Inzert the manufacturer's installation disk into the drive
selected, and then click OK.
Cancel |

LCopy manufacturer's files from:

Iﬁ j Browse. .. |

Figure 10.53 "Install From Disk" Window

Type E:\Driver (E: is CD-ROM Drive) in "Copy manufacturer's files from" text box and
click the OK button.
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6. The screen returns to the "Select a Device Driver" screen.

Found New Hardware Wizard

Select a Device Driver o
Wwhich driver do you want to install for thiz device?

_\> Select the manufacturer and model of your hardware device and then click Mext. [f you

have a disk that contains the driver pou want to install, click Hawve Disk.

Models:

#1390 S himadzutdd 5-ALPHA_1394%
Shimadzu GCMS-QF2010

< Back | Mest » | Cancel

Figure 10.54 "Select a Device Driver" Screen

Select "Shimadzu GCMS-QP2010" and click the Next button. If the "Update Driver
Warning" window opens, click the Yes button.

Update Driver Warning e |

Installing this device driver is not recommended because Windows cannot verify that it is compatible with your hardware, IF the driver
is not compatible, your hardware will not work correctly and your computer might become unstable or stop working completely, Do
wou wank o continue installing this driver?

Figure 10.55 "Update Driver Warning" Window

7. The screen changes to the next screen of the "Found New Hardware" Wizard - the
"Start Device Driver Installation" screen.

Found New Hardware Wizard

Start Device Driver Installation o
The device driver will be installed with the default settings.

The wizard iz ready to install the driver for the following hardware device:

_\> Shimadzu GCMS-QF2010

Wwindows will uze default settings to install the software for thiz hardware device. To
inztall the software for your new hardware, click Mest.

< Back Cancel |

Figure 10.56 "Start Device Driver Installation" Screen

Click the Next button.
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8. The screen changes to the last screen of the "Found New Hardware" Wizard.
Click the Finish button.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

@ Shimadzu GCMS-QP2010

Windows has finizhed installing the software for thiz device.

To close this wizard, click Finizh.

< Back Cancel |

Figure 10.57 "Completing the Found New Hardware Wizard"

9. Open the "Device Manager" window and verify that "Shimadzu GCMS-QP2010" is
indicated under Shimadzu Instruments.
To display the "Device Manager" window, refer to Section 10.8.2 "PC Interface
Board Driver Installation (Windows 2000)", page 250.

=10l

B, pevice Manager

=2 EnG

F- 3 Computer

¥]- {0 Disk drives

2l Display adapters

¥ L5} DVDYCD-ROM drives
+]- 52 Floppy disk cantrollers
¥ &= Floppy disk drives
.2 IDE ATAIATAPI contrallers

+). TEEE 1394 Bus host contrallers
I E@ Keyboards

£y Mice and other pointing devices
-8 Monitars

- EIE} Metwork adapters

£ Ports (COM & LPT)
iimadzu Instruments

Shimadzu GCMS-QF2010
[+ 4](— Sound, video and game cantrollers

-3 System devices
B8 Universal Serial Bus contrallers

Figure 10.58 "Device Manager" Window
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10.8.5 Installation of the Driver for MS (Windows XP)

1. Connect the MS to the PC Interface board while Windows is running. The "Found
New Hardware Wizard" opens automatically.

Found New Hardware Wizard
Welcome to the Found New
Hardware Wizard

Thiz wizard helpz you install zoftware for:

Shimadzu GCMS-QF2010

Z:') If your hardware came with an installation CD
2 or floppy disk. insert it now.

Wwhat do you want the wizard to do?

O Install the software automatically (Recommendsd)

®@in

Click Mest to continue.

[ Mest » ][ Cancel ]

Figure 10.59 "Found New Hardware" Wizard

Select "Install from a list or specific location (Advanced)" and click the Next button.

2. The "Please choose your search and installation options" window opens.

Found New Hardware Wizard
Please choose your search and installation options. .55

(®) Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
pathz and removable media. The best driver found will be installed.

[ Search removable media (floppy, CO-ROM...)

Include this location in the search:
E:\Diriver v

(O Don't search. | will choose the driver to install

Chooze thiz option to select the device driver from a list. Windows does not guarantee that
the driver you chooze will be the best match for your hardware.

[ < Back ” Mest » ][ Cancel ]

Figure 10.60 "Please choose your search and installation options"

Set the GCMSsolution install disk in the CD-ROM drive. If the GCMSsolution
installation window is displayed, click the Cancel button to exit installation.

Check to "Include this location in the search:" check box, type E:\Driver (E: is CD-
ROM Drive) in text box.

Click the Next button.
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10 Maintenance
10.8 PC Interface Board Installation

3. Installation of device driver starts automatically.

Found New Hardware Wizard
Please wait while the wizard installs the software... .

_\> Shimadzu GCMS-QP2010

< L

Figure 10.61 "Please wait while the wizard installs the software"

4. When the window below is displayed, click the Finish button.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished installing the software for,

@ Shimadzu GCMS-QP2010

Click Finish ta close the wizard.

Figure 10.62 "Completing the Found New Hardware Wizard"
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10 Maintenance
10.8 PC Interface Board Installation

5. Open the "Device Manager" window and verify that the "Shimadzu GCMS-QP2010"
is indicated under the Shimadzu Instruments.

To display the "Device Manager" window, refer to Section "10.8.3 PC Interface Board
Driver Installation (Windows XP, Vista)".

File  Action VWiew Help
= e

El E SHIMADZU-YELTDE
+- 1§ Computer
¥ “ew Disk drives
# b DVDJCD-ROM drives
#1424 Floppy disk controllers
- Floppy disk drives
+ (= IDE ATAFATAPI cantrollers
¥ &g IEEE 1394 Bus host controllers
#-‘z» Keyboards
# 7" Mice and other pointing devices
+ H8 Metwork adapters
+ @ Other devices
- Ports (COM & LPT)
+ ¥ Processors
= &g Shimadzu Instr
Shimadzu

+- @, Sound, video

+ System devices
+ Universal Serial Bus controlers

010
ontrollers

Figure 10.63 "Device Manager" Window

10.8.6 Installation of the Driver for MS (Windows Vista)

Make sure that the GCMSsolution has already been installed onto your computer before
installing the driver software for the mass spectrometer.

1. while Windows is running, connect the MS to the PC I/F board. The "Found New
Hardware" window is automatically displayed.

[57] Found Mew Hardware &J

Windows needs to install driver software for your Shimadzu
GCMS-QP2010

Locate and install driver software (recommended)
Windows will guide you through the process of installing driver softwa
for your device.

* Ask me again later
Windows will ask again the next time you plug in your device or log on.

& Don't show this message again for this device
Your device will not function until you install driver software.

Cancel

| — - F— |

Figure 10.64 "Found New Hardware" Window

Click "Locate and install driver software (recommended)”.
In the "User Account Control" window, click the Continue button.

2. If awindow is displayed asking: "Allow Windows to search online for driver software
for your Shimadzu GCMS-QP20107?", click "Don't search online". If this window is not
displayed, proceed to step 3.

GCMS-QP2010
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3. The "Insert the disc that came with your Shimadzu GCMS-QP2010" window will be
displayed.
Click "I don't have the disc. Show me other options".

[ x

=4
@ [l Found New Hardware - Shimadzu GCMS-QP2010 d

Insert the disc that came with your Shimadzu GCMS-QP2010

If you have the disc that came with your device, insert it now. Windows will automatically
search the disc for driver software.

Ll =
L
I
I
|
i
“* Idon't have the disc. Show me other options. i
\
— — —— e —___aa. E = = = y

Figure 10.65 "Insert the disc that came with your Shimadzu GCMS-QP2010"

4. The "Windows couldn't find driver software for your device" window will be displayed.
Click "Browse my computer for driver software (advanced)".

.

=4
@ [l Found New Hardware - Shimadzu GCMS-QP2010 d

Windows couldn't find driver software for your device

< Check for a solution

\ Windows will check to see if there are steps you can take to get your device
working.

\

|

l < Browse my computer for driver software (advanced)

! Locate and install driver software manually.

|

Figure 10.66 "Windows couldn't find driver software for your device"
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5. The "Browse for driver software on your computer” is displayed.
Click the Browse button and specify "C:\GCMSsolution\Program (C: is the hard drive
where the GCMSsolution is installed.)". Click the Next button.

=4
@ [l Found New Hardware - Shimadzu GCMS-QP2010 d M

Browse for driver software on your computer
Search for driver software in this location:
il (C:\GCMSsolution\Program - | Browse... I
Include subfolders
I B
|
|
|
|
i
i
— —— ——— - =

Figure 10.67 "Browse for driver software on your computer”

6. The installation of the device driver begins.

@ [l Found New Hardware - Shimadzu GCMS-QP2010 '

Installing driver software...

— N

Figure 10.68 "Installing driver software"

If the dialogue box "Would you like to install this device software?" is displayed
during installation process, click the Install button.
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7. The "The software for this device has been successfully installed" window will be
displayed. Click the Close button.

@ [l Found New Hardware - Shimadzu GCMS-QP2010

The software for this device has been successfully installed
Windows has finished installing the driver software for this device:

Shimadzu GCMS-QP2010
i o

Figure 10.69 "The software for this device has been successfully installed"
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29 11 Troubleshooting

11,1 Operational Problems and Remedial Measures

This section describes operational problems that can occur during an analysis, the causes
of these problems and recommended solutions. Contact your Shimadzu Service
Representative if symptoms persists after remedial action, or if other problems arise.

11.1.1 Error status indicated by LED on MS

Normal LED Indications LED Error Indications

Yellow LED does not light

All 3 LED's light

i - Appropriate power is not supplied
| - Power supply malfunction.

Red LED lights

- Controller board malfunction

Green LED does not go out

Green LED goes out

- DRAM Initialization Error

Red LED does not go out

Red LED goes out

- FPGA Write Error

@

Yellow LED remains ON

- If yellow LED does not light, verify that power is
appropriately suppled.

- If the LED display indicates an error, switch OFF
the power, wait a few seconds, then switch the
power ON again.

- If the above steps do not remedy the problem,
contact your Shimadzu Service Representative.

Figure 1.1 LED Error Indications
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11.1.2 GCMSsolution Software Startup Errors

Error message displayed at GCMSsolution startup

No All connections must be made properly
(refer to Section 1.3.1 "GC/MS Analytical
System").

Are PC and MS or MS and GC
connected properly?

Is GC power on? Turn on GC power supply and restart.

No

Is MS power on? —»  Turn on MS power supply and restart.

Restart after following the suggestions
presented in the Error Messages section of
GCMS Help.

Figure 11.2 Software Startup Errors
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11 Troubleshooting
11.1 Operational Problems and Remedial Measures

11.1.3 Vacuum System Auto Startup Errors

Error during vacuum system automatic start-up.

Yes Does Rotary Pump1

(RP1) operate?

LNO

No Connect the RP1 power cable to the back

Do the RP1 power cable —— | panel of the MS, and turn on the RP1 switch.

and switch operate?

Yes

Contact your Shimadzu Service
Representative.

v

Yes

No
——p Turbo pump controller malfunction.

Turbo pump starts
30 sec. after RP1 starts.

Is the RP1 oil at the

Adjust RP1 oil level.
proper level?

¢ Yes

Check for vacuum leaks (refer to Section 10.6
"Checking for Leaks").

Vacuum system not automatically restored after power failure.

v

No Select the "Vacuum Restart Mode" check
box in the Vacuum Control window.

Vacuum Restart mode has
been specified.

Vacuum system was
already off during the
power failure.

Yes
Automatic restart will not occur.

Figure 11.3 Vacuum System Startup Errors
GCMS-QP2010
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11 Troubleshooting
11.1 Operational Problems and Remedial Measures

11.1.4 MS Filament ON Errors

Error message appears when filament is on.

v

No "Filament consumed"

message appears.

Filament installation
correctly performed.

Filament malfunction

"Trap/Total current
insufficient" message
appears.

No

lonization mode and ion No

source match.
+ Yes

Filament installation
correctly performed.

Filament open
(or burned out)

"RF power source error
message appears.

Synchronization error Yes/No

Replace or re-install the filament
(refer to section 10.2 "Filament
Replacement").

Replace or exchange the filaments
(refer to section 10.2 "Filament
Replacement”).

Change ionization mode in the System
Configuration window, or change the ion
source to match (El: use El ion source; CI:
use Cl ion source).

Re-install the filament
(refer to Section 10.2 "Filament
Replacement").

Replace or exchange the filaments
(refer to 10.2 "Filament Replacement”).

Contact your Shimadzu Service
Representative.

"Detector High-Voltage
power supply error"

Yes/No

message appears.

Contact your Shimadzu Service
Representative.

Figure 11.4 MS Filament ON Errors
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11.1.5 Autotuning and Analysis Errors

Autotuning Errors

Error message
displayed when
standard is introduced.

No "Initialization Error"

message appears.

Was standard introduced?

"Resolution Adjustment
Error" message
appears.

"Intensity Adjustment
Error" message
appears.

"Mass Calibration Error"
message appears.

iNo

"Mass Pattern
Correction Error"
message appears.

Yes Perform actions described in Section

11.1.4 "MS Filament ON Errors".

Open PFTBA standard valve.

An unknown error occurred during tuning.
Perform the tuning again.

In the same error appears when tuning is
repeated, clean the ion source and
repeller according to the procedures in
Section 10.3 "Cleaning the lon Source
Box and Repeller Electrode", page 218.

Yes

Figure 11.5 Autotuning Errors
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No peaks appear, or peaks are too small.

GCMS-QP2010

!

i No
Carrier gas flows?

If carrier gas is not flowing, refer to Section
2.4.1 "Starting the Instrument".

Yes
Carrier gas leaks

Tighten any leaking connections, refer to
Section 10.6 "Checking for Leaks".

iNo

Install the column correctly, refer to Section
2.6 "Column Replacement".

No
Prpper co_lumn
installation
Temperature of column, Yes

injection port or interface
has dropped.

Increase the temperature of each heated
zone to the appropriate value.

Appropriate column
selection

Change to an appropriate column (check
column polarity, etc.).

o Yes
Split ratio too large

Decrease split ratio.

iNo

Sample concentration or
injection amount too low

Increase sample concentration or inject a
greater volume of sample.

Filament open (or
burned out)

Change or replace the filament, refer to
Section 10.2 "Filament Replacement".




Detector voltage too low Increase detector voltage gradually.

Correct the method parameters, refer to
Section 3.2 "Method Development
Parameters".

Appropriate analytical
conditions

Perform autotuning or adjust the instrument,
refer to Section 2.8 "System Check and
Tuning".

MS properly tuned

Figure 11.6 No Peaks or Small Peaks

"Detector saturated" message appears during analysis.

Turn on the filament after solvent has completely
eluted. If peaks elute before the solvent, use a time
program to turn the filament off and on.

Is solvent cut time set to
an appropriate value?

Detector voltage too high. ——» Decrease the detector voltage.

Yes

Sample concentration or
injection volume too high

Reduce the sample concentration by making a
dilution or reduce the injection volume.

Figure 11.7 Analysis Errors
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29 11 Troubleshooting

Vacuum System Protection Functions

This section describes the protection functions when something abnormal is detected in the
vacuum system.

11.2.1 Overview

Three items are monitored during evacuation in the GCMS-QP2010. System protection
occurs when something abnormal is detected.

Status of the turbomolecular pump.
Back pressure of the turbomolecular pump. (Low vacuum in "Instrument Monitor"
shows the backpressure)
Vacuum of analyzer housing. (High vacuum in "Instrument Monitor" shows the
vacuum)

* When the lon Gauge is set to "None" in the System Configuration window,

high vacuum is not displayed.
* In case of Single TMP model, high vacuum is not monitored.

11.2.2 Protection Functionality

1. The filament, detector high voltage and RF power supply are turned off when the
following occur:

(Dual TMP model)

(1) Low vacuum (monitored by Pirani gauge) is greater than 100.0 Pa.

(2) Turbomolecular pump is not in "Ready" condition.

(3) High vacuum (monitored by ionization gauge) is larger than 1.0E-2 Pa.

(Single TMP model)
(1) Low vacuum (monitored by Pirani gauge) is greater than 25.0 Pa.
(2) Turbomolecular pump is not in "Ready" condition.

Filament, detector high voltage and RF voltage are turned on again when the
following conditions are satisfied.

(Dual TMP model)

(1) Low vacuum (monitored by Pirani gauge) is smaller than 80.0 Pa.

(2) Turbomolecular pump is in "Ready" condition.

(3) High vacuum (monitored by ionization gauge) is smaller than 0.8E-2 Pa.
(

(

(

Single TMP model)
1) Low vacuum (monitored by Pirani gauge) is less than 20.0 Pa.
2) Turbomolecular pump is in "Ready" condition.

2. The vacuum system is automatically stopped when one or more of the following
condition continue for more than 5 minutes.

(1) Low vacuum (monitored by pirani gauge) is larger than 100.0 Pa.

(2) Turbomolecular pump is not in "Ready" condition.
The vacuum system LED is red and blinks when the vacuum system is stopped.
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S Appendix A Peak Processing and Mass
Spectrum Operations

A. 1 Integration and Peak Processing Parameters

This section describes the peak detection algorithms and explains the types of peak
processing that can be performed. The described parameters can be used in combination to
properly detect and identify peaks.

A.1.1 Integration Parameters

In the table below, peak processing parameters are described in the order in which
processing occurs. A setting range is given where applicable. Default values are shown in

parenthesis.

Normally, the default values for the parameters can be used to detect peaks properly. For
complex chromatograms, determine optimal values by referring to Section A.5.1 "Peak
Processing", page 304.
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Appendix A Peak Processing and Mass Spectrum Operations
A.1 Integration and Peak Processing Parameters

Peak Processing
Order

Parameter

Function Description
Range
(Default)

Comments

Peak detection

B
A

Width

Minimum peak width
0.04 - 200 sec
(2.0 sec)

Set to the width at half-height of the
narrowest peak occurring during analysis.

Width at
Half-Height

Slope

Peak detection sensitivity
0 -4E+11 /min.
(100.0 /min.)

Sensitivity of peak detection
Slope =tan 6

6 6

Peak
Processing
mode

Auto (Area)

Auto (Height)

Detail

The slope is adjusted automatically so that
the number of peaks specified is obtained.
If the specified peak number is not reached
after slope has been adjusted, peaks with
the largest areas are included until the set
number of peaks is reached.

The slope is adjusted automatically so that
the number of peaks specified is obtained.
If the specified peak number is not reached
after slope has been adjusted, the highest
peaks are included until the set number of
peaks is reached.

Set the parameter. If peak processing is
performed in the automatic mode, the final
slope value can be verified in the spectrum
process table.

# of Peaks

Maximum number of
detected peaks

®)

If peak processing is performed in the
automatic mode, the number of peaks to be
detected can be specified. For certain
types of chromatograms, there may not be
enough peaks to reach the specified
number.

Baseline processing

Baseline

Drift

Magnitude of baseline
fluctuation

—1E+7 - 1E+7 /min
(0.0 = automatic
processing)

Distinguishes between a peak and baseline
drift.

/7

When Dirrift is set to 0, baseline correction is
performed automatically.
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Appendix A Peak Processing and Mass Spectrum Operations
A.1 Integration and Peak Processing Parameters

Peak Processing

Function Description

Parameter Range Comments
Order
(Default)
Processing peaks with | None Automatic If peaks are not separated sufficiently (co-
poor separation eluting), they are normally divided by
drawing a vertical line perpendicular to the
B baseline to the valley between the peaks.
A Depending on the width of the valley
¢ D between the peaks, they may be divided by
i T the baseline.
Vertical Split Tailing
Measurement of peak
area
B
A
C D
Other T.DBL. Width & slope change At the specified T.DBL time, the peak width
time parameter is doubled and the peak
0 - 10000 min detection sensitivity parameter is halved.
(1000 min) Automatic processing is performed when
this parameter is set to 0.
Min. Area/ Min. Area/Height Peaks with areas (or heights) below this
Height 0-10° value will be excluded from a similarity
(0) search and quantitation.
Smoothing None Smoothing not performed.
Method Standard Moving averaging performed
Savitzky-Golay Smoothing performed by Savitzky-Golay
method.
Smoothing Smoothing moving For noisy chromatograms, peak detection
width average time width may not be performed correctly under

0 - 200 sec
(0 sec)

(3 - 25 point)

normal peak processing conditions. In
these situations, applying a moving
average can perform additional smoothing.
This parameter specifies the range of time
over which the averaging occurs.

Use only odd numbers when setting the

number of smoothing points using the
Savitzky-Golay method.

# of Smoothing
Times

Smoothing repetitions
0-99
(0)

Smoothing effects can be increased for a
given chromatogram by repeating the
moving averaging procedure. This
parameter specifies the number of
repetitions.

GCMS-QP2010
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Appendix A Peak Processing and Mass Spectrum Operations
A.1 Integration and Peak Processing Parameters

A.1.2 Width

Width is the most important of the peak processing parameters for optimizing peak
detection.

To set the Width, determine the narrowest peak that will be analyzed on the chromatogram.
Use a value for Width less than the width of this peak at half-height. Peak detection occurs
for peaks that are approximately 1/4 of the specified width.

- p=\ Width at Half-Height

Figure A.1 Determining the Half-Width Value

Errors in peak detection and peak area determinations will occur if the Width is set
incorrectly. The Width parameter significantly changes the way peaks are processed. Use a
value that is appropriate for the narrowest peak to be analyzed to set this parameter.

ll/ Note

Removing unwanted peaks using Width

Noise peaks are generally narrower than target peaks. Using the width of the
smallest target peak to determine the Width value will eliminate noise peaks from
peak processing.

A.1.3 Slope

Peak detection is performed using the peak slope as shown in the diagram below. Peak
slope is the linear slope of the chromatogram at peak start.

Peak start is determined when the peak slope becomes larger than the set value.
Conversely, the peak end is determined when the slope becomes smaller than the negative
of the set value.

The starting and end points are calculated from a quarter value of the Width parameter.

Slope is also known as peak detection sensitivity.
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Appendix A Peak Processing and Mass Spectrum Operations
A.1 Integration and Peak Processing Parameters ”

As the Slope value increases, the peak detection sensitivity decreases. Conversely, as the
Slope value decreases, the peak detection sensitivity increases, allowing even broad peaks
to be detected.

Figure A.2 Peak Detection and Slope

l// Note

The optimal slope value for peak processing depends on factors such as noise
conditions and peak width. For capillary GC, the following values are generally
observed.

Slope value criteria

Slope = maximum peak height/2000

For example, if the height of the largest peak is 146896 counts, then the Slope is
set to a value of about 70 (/min).

The height of the largest peak can be easily obtained from the "GCMS Postrun
Analysis" window or "Chromatogram Compare" window.

If too many unwanted peaks are detected, double the Slope value until the desired
peak processing is obtained. Conversely, if the target peaks are not detected, halve
the slope value until they are detected.
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Appendix A Peak Processing and Mass Spectrum Operations
A.1 Integration and Peak Processing Parameters

A.1.4 Drift

1. Automated baseline processing (Drift = 0)
Baseline correction will be performed automatically when the Drift parameter is set to
0. Two peaks are co-eluting when the width of the valley between the peaks (T2) is
smaller than the estimated width of the immediately preceding peak at half height
(T1). Peaks are separated by processing as described in the following section. If T2
is larger than T1 the baseline is adjusted to separate the two peaks.

T2

T

!

St

Figure A.3 Automatic Drift Processing with Narrow and Broad Valleys

2. Baseline processing for specified Drift values (Drift = 0)
Specifying a value other than 0 for Drift in a time program will result in the region

being processed by baseline correction, even in locations where the valley width (T2)
is narrow.

Figure A.4 Baseline Processing when Drift Is Set to a Value other than 0
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Appendix A Peak Processing and Mass Spectrum Operations
A.1 Integration and Peak Processing Parameters ”

Baseline correction is performed differently from when the Drift is 0. The slope set
with the Drift value extends along the dotted line shown in the diagram from the point
of peak initiation (S). A corrected baseline is created when the peak end point is
below the Drift slope line.

ll/ Note

1. Changes in the Drift parameter will cause the baseline to be determined differently
for identical chromatograms as shown below.

Drift - With a low drift setting, three peaks A, B and C are
processed as co-eluting peaks.

A and B are processed as co-eluting peaks, and C is
processed as a completely separate peak.

With a high drift setting, the peaks will be completely
separated.

2. Set the Drift to a slightly higher value than the baseline drift for portions of the

chromatogram where peaks appear.
If the Drift setting is too low, the end points of peaks will fall below the Dirift level,

causing peaks to be analyzed as co-eluting.
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Appendix A Peak Processing and Mass Spectrum Operations
A.1 Integration and Peak Processing Parameters

A.1.5 Processing Co-Eluting Peaks

Two or more peaks that are inadequately separated when detected by the parameters of
Width, Slope and Drift are considered to be co-eluting.

A determination is automatically made whether the co-eluting peaks are simply to be
separated vertically or treated as a tailing peak with a smaller peak eluting in the tailing
area.

Vertical Separation

Figure A.5 Vertical Separation

Co-eluting peaks are generally processed by vertical separation.

Tailing Processing

The use of tailing processing is based on the two peaks' height ratio, the height of the valley
and the separation conditions. The tailing peak and the peak present on the tail can then be
determined.

I
| I
W1 \Wz}
b Ratio of two peak heights H1/H2
! Valley height H2/H3
H : Separation conditions W1/W
4
H3 H2
b

Figure A.6 Tailing Processing
Processing of Co-eluting Peaks
The automatic processing of co-eluting peaks is illustrated below.

Peak A is processed as tailing, and peaks B and C are processed as peaks present on the
tail of the main peak A.

Co-eluting peaks that are present on the tail, such as peak C, are processed by vertical
separation.
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Peaks E, F and G are also co-eluting peaks, and are processed by vertical separation.

Vertical Separation

NN

D E

Tailing Processing

Figure A.7 Co-eluting Peaks Processed on a Tail and by Vertical Separation
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A.1 Integration and Peak Processing Parameters

A.1.6 T.DBL

1. width and Slope values changed automatically (T.DBL = 0)
When T.DBL is set to 0, the Slope and Width parameters change automatically
according to peak width. Peaks in isothermal GC analysis are initially narrow and
their width increases over time. Early-eluting peaks have steep slopes, so the peak
detection sensitivity (Slope) needs to be relatively low; later peaks are much broader
and require increased peak detection sensitivity. The Width value must also be
increased over time to detect broader peaks.

A AL N N~

Figure A.8 Slope and Width Values Change Automatically when T.DBL =0

A T.DBL setting of 0 (automatic) should not be used for chromatograms where the
peak widths do not increase over time, as in GC temperature programmed analysis.
This setting should also not be used when a broad peak appears long after a sharp
peak, as in the next diagram, or when peak widths narrow after they were broad. In
these cases, set T.DBL to a value other than 0.

Sharp peak

/ Sharp peak

Broad Peak /

Figure A.9 Use a T.DBL Value Other Than 0

2. When T.DBL is set to a value other than 0, the Slope (peak detection sensitivity) and
Width (minimum width at peak half-height) parameters change by a factor of two, as
shown below, at a time interval specified by T.DBL.

Automatic changes in Slope and Width using T.DBL

Slope Slope Slope Slope
2 4 8
Width 2xWidth 4xWidth 8xWidth

N A N

0 T.DBL 2xT.DBL 4xT.DBL

Figure A.10 Slope and Width Changes with T.DBL
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A.1 Integration and Peak Processing Parameters

ll/ Note

For qualitative processing, up to 15 Width changes are permitted per
chromatogram. For quantitative processing, up to 2 changes are allowed, including
Width or T.DBL changes in a time program. One chromatogram is counted per ID.

Normally, T.DBL is set to the time required for a peak to reach twice its initial peak
width. If it is difficult to find a peak on the chromatogram that doubles in width, the
value can be calculated as shown below.

((

)
Width at half-height of the Width at half-height of the last small peak
initial sharpest peak is 2 sec. is 30 sec. Retention time is 20 min.

Figure A.11 Determining T.DBL when a Peak that Doubles in Width Cannot
Be Located

Use the width at half-height of the initial sharpest peak for the Width parameter. 2 sec
is used in this example.

Measure the retention time and width at half-height of the last small peak. A retention
time of 20 min, and a width at half-height of 30 sec are used.

Time required for 2x increase = (2 sec / 30 sec x 20 min x 2) = 2.7 min.

General formula:

First Peak Width at Half-Height
Last Peak Width at Half-Height

T.DBL = x Last Peak Retention Time x 2

Disabling T.DBL so that Width and Slope values not changed automatically.

For most GC temperature-programmed analyses, peak widths do not increase over
time and the Width and Slope values should not be changed automatically. To
disable T.DBL, set it to a value longer than the final time for peak processing.

GCMS-QP2010
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A.1 Integration and Peak Processing Parameters

A.1.7 Peak Processing Time

Peak processing occurs only during the interval specified by the peak processing start and
end times.

If peak processing ends as the peak slope is increasing, the area of that peak will not be
determined.

If peak processing ends as the peak slope is decreasing, the peak area will be determined
up to that time.

If peak processing ends as the peak slope is increasing for a co-eluting peak, the former
peak is considered to be the final peak. In the following example, the calculated area is
shaded.

Effect of end peak processing during a peak.

STOP

STOP

Figure A.12 Ending Peak Processing during a Peak
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A.1 Integration and Peak Processing Parameters ”

A.1.8 Peak Processing With a Time Program

Time programs can be used as part of a method to repeat the same processing for several
chromatograms. A time program can be used as a peak processing method for routine
analysis.

In addition to the peak processing parameters described above, a time program can be
used to suspend peak processing during a specified time frame, removing unnecessary
peaks, and to adjust tailing processing ranges. Peaks that were not processed as tailing
during normal processing can be specified as tailing in a time program.

Tailing Processing Using a

Time Program

3.5 Min. 4.8 Min.

Figure A.13 Peak Processing Using a Time Program
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A.1.9 Minimum Area/Height

This parameter has no direct effect on peak processing. After normal peak processing
occurs based on the peak processing parameters, the minimum area/height values can be
used to remove peaks from the following locations:

(1) Drawing the baseline, annotation and peak detection marks (display and report)
(2) Peak report

(3) Spectrum process table

(4) Quantitative (or calibration) calculations

A.1.10 Smoothing

For very noisy or complex chromatograms, or in situations where peak detection does not
occur properly under normal peak processing conditions, applying a moving average can
smooth the chromatogram.

Smoothing width: Sets the average width over which the moving average is taken, in units of
seconds.

# of Smoothing Time: When a single moving average smoothing has little effect, the
smoothing can be repeated several times. This enhances the effects of the moving average

operation.
ll/ Note

Subjecting the actual chromatogram data to moving averaging performs smoothing.
Consequently, the actual chromatogram is changed. The use of smoothing should
only be considered when processing is not possible under ordinary peak
processing conditions.
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. 2 Mass Spectrum Operations

This section describes the two mass spectrum editing functions, Averaging and Background
Subtraction. These functions allow the extracting of complete spectrum information under
various conditions.

A.2.1 Mass Spectrum Background Correction (Subtraction)

Data obtained by mass spectral measurement will contain peaks associated with column
background and residual gases. A high degree of separation can be obtained with a
capillary column, but some peaks cannot be completely resolved. In these instances, the
peaks of adjacent compounds overlap with those of the target compounds, making
qualitative processing difficult. More accurate qualitative processing may be accomplished
by applying background subtraction to the mass spectrum.

Background subtraction is performed as follows. First, the masses of all of the mass peaks
appearing in the two spectra for the target and background are rounded to obtain integer
masses. Next, the intensities of the same integer masses appearing in the target and
background spectra are subtracted and the masses including decimal places, are returned
to the masses in the original target spectrum. Resulting intensities that have a negative
value are omitted at this time.

A.2.2 Mass Spectrum Averaging

When MS analysis is performed in scan mode, a spectrum scan is performed linearly from
the low to the high masses. This can favor the high mass relative abundances or favor the
lower mass relative abundances, depending on when the peak elutes relative to the
acquired scan.

For example, when using a 0.5 second scan and a mass range of 10amu to 700amu, the
time from when the intensity of the mass 10 is analyzed to the time when the intensity of the
mass 700 is analyzed is 0.5 seconds. Spectra are different depending on the exact point in
time that the peak's true apex elutes compared to the start of the scan. The ratios of low
mass intensities and high mass intensities will be different in terms of the analyzed
spectrum versus the actual spectrum. Averaging throughout the mass spectrum, including
the peak apex can produce a more accurate mass spectrum.
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The process of mass spectrum averaging is used to compensate for the relative abundance
distortion seen on the leading side and on the tailing side of chromatographic peaks as well
as at the apex. Either the scans of the entire peak can be averaged or an equal number of
scans from the front side and tailing side should be averaged with the apex. This gives an
averaged spectrum that represents the true relative abundances of the ion fragments that
existed in the ion source and traveled to the detector.

Mass spectrum averaging is performed as follows. First, the masses of all of the mass
peaks that appear over the entire mass spectrum are rounded to integer masses. Next, the
intensities of the integer masses are summed, and divided by the number of scans used for
averaging. After averaging, the integer masses are given the exact mass assignments of
the spectrum scan containing the greatest intensity.

A.2.3 Performing Mass Spectrum Operations and Similarity Searches
During Automated Processing

TIC peak processing is automatically performed according to the Peak Integration and
Spectrum Process parameters specified in the "Qualitative Parameters" dialog box.
Detected peaks are subjected to averaging or background subtraction accordingly, and the
spectrum is edited. The results are saved in the spectrum process table, and can be
checked in the "Data Analysis" window. The spectrum can be averaged from peak start to
peak end or at the peak apex. Select the background spectrum for subtraction from the
drop-down list, which includes the peak starting or ending spectrum, or a spectrum obtained
by averaging over any desired time interval.

An automated similarity search is performed on the edited spectra listed in the spectrum
process table. If both qualitative peak processing and similarity searches are specified,
peak processing is first performed, followed by spectrum editing and similarity searches. If
only similarity searches are specified, similarity searches can be performed automatically
on edited spectra in the spectrum process table from the "Data Analysis" window.

If similarity searching is specified in the Batch Table in the "GCMS Real Time Analysis"
window, then similarity searches and sample analyses are performed simultaneously.
Because the results of peak processing and the number of detected peaks are not known
beforehand, processing can be slow. It is better to perform automated similarity searches by
reprocessing acquired data with a batch table in the "Data Analysis" window.
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,3 Similarity Search Parameters and Functions

This section describes the method for calculating the degree of similarity between spectra
during a similarity search; pre-search parameters which speed up detection from a large
library; and the post-search parameters.

Retention times are used to identify target components from a two-dimensional
chromatogram. First, a standard is analyzed; then the retention times of the unknown peaks
are compared to the retention times of the target peaks in the standard. This identification
method is not always reliable, because other peaks can elute at the same time as the target
peaks, especially in complex samples.

Three-dimensional spectral data obtained by GC/MS analysis, allows the identification of
target components using a similarity search based on spectral information. For the similarity
search, either a private library, produced from standard spectra, or a public library, supplied
by NIST, Wiley, etc., can be used.

A.3.1 Similarity Search Calculations

The similarity index (degree of similarity) is a quantitative expression of the difference
between the spectrum of an unknown sample and a spectrum recorded in a library. The
difference in intensity of each of the spectral peaks at a given mass (m/z) is determined.
The degree of similarity increases as the difference between the values decreases.

The similarity index (Sl) is calculated using the equation below.

ZIIu(m/z) —It(im/z)|

S| = | -«
Z{Iu(m/z) +1t(m/2)}

m/z

lu(m/z): Relative spectrum intensity of the m/z of the unknown mass spectrum.
It(m/z): Relative spectrum intensity of the m/z of a mass spectrum recorded in a library.

An Sl of 100 indicates mass spectra that are identical, while an Sl of 0 indicates spectra that
are completely different.

GCMS-QP2010
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A.3.2 Pre-Search Function

Frequently, the number of compounds registered in a public library is so vast that it is best to
narrow the search with a pre-search. Pre-searching involves a simple comparison of the
unknown sample spectrum to the spectra registered in the library. Library spectra are
excluded from the search if there are clear differences between the spectra. This function
acts, therefore, as a filter.

Certain masses commonly appear, while others rarely appear. The pre-search function has
been based on the study of many mass spectra, determining which mass peaks are
produced by fragmentation of the most types of molecules. A number is assigned based on
the frequency of mass peaks for all masses. This information and the mass peak intensities
are used to obtain the masses of the most characteristic peaks of the unknown mass
spectrum. Pre-searching determines whether the ions for these masses are present in a
spectrum registered in the library.

There are mass spectrum peaks for masses that rarely appear. If the peaks of these
masses are above a certain intensity, the mass spectrum peaks are taken as the most
characteristic peaks of an unknown spectrum. This information is used to create the list of
compounds processed by the similarity search algorithm.

A.3.3 Similarity Search Parameters

There are three parameters used during the actual search: minimum similarity, search depth
and hit number.

As explained above, the similarity index quantitatively expresses the differences between a
spectrum registered in the library and the spectrum of an unknown compound. Since there
is no interest in compounds that show very little similarity, library compounds with a
similarity index below a certain value will be excluded from the search results.

The "search depth" sets the range of a pre search. A search depth of 1 limits the research to
the most and next most characteristic spectrum peaks. A search depth of 2 performs the
research with respect to the most characteristic spectrum peak and the 2nd and 3rd most
characteristic spectrum peaks. As the search depth increases, the amount of data
considered during the research increases, along with the similarity calculations on
registered library spectra. The pre-search effectiveness as a filter diminishes; resulting in a
broad search which requires more time to complete.

Normally, a search depth of 1 is sufficient. However, if the calculated similarity index is
extremely low, or when performing a library search for a mass spectrum with a high impurity
content, a greater search depth may be more appropriate.

The hit numbers obtained from spectra with the greatest calculated similarities are
displayed in order in the "Similarity Search Results" window.
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A.3.4 Post-Search Functions

A post-search can be conducted when the molecular weight or number of carbon atoms of
the unknown compound is fairly well known. For example, if the molecular weight of the
component is known, the hit list is produced from only the compounds within that molecular
weight range.

The parameters that are used for post searching are: molecular weight, compound name,
structural formula, class flag, retention index and base peak. Post-searches can be
performed using these six parameters in combination.

Retention Index

The absolute value of the peak retention time changes according to the analytical
conditions. Therefore, the elution order of a specific compound can be more universally
expressed by taking the proportion of the retention time of the specific compound to the
retention time of a standard peak. That ratio is called the retention index (Ix) and is found by
the following formula.

Isothermal analysis:

log{(tx—tm)/(tn—tm)}
log{(tn+1 —tm)/(th—tm)}

x 100 + (n x 100)

Temperature-programmed analysis:

Ix = (tx —tn)
(tn+1 —tn)
Where:
tx: Retention time of compound to be analyzed
tn: Retention time of the n-paraffin peak with a carbon number of n eluting prior to the

compound to be detected

tn+1:  Retention time of the n-paraffin peak of carbon number n+1 eluted after the
compound to be detected

tm: Methane retention time
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. 4 Peak Identification, Quantitative Calculations,

and Calibration

There are three quantitation processing functions directly associated with quantitation: Peak
Identification, Quantitation and Calibration. This section describes these three functions and
the ID numbers assigned to each component.

A.4.1 ID Numbers

Identification, calibration and quantitation parameters must be specified for each compound
to perform quantitation of compounds separated by GC. The ID number is the number
assigned to each component so that the parameters listed above can be specified
individually.

Although the ID numbers do not have to follow the peak elution order, doing this makes
working with compound information much easier.

A.4.2 Peak Identification

When peaks are processed based on a Compound Table, peak identification is used to
determine which peaks are target peaks. This determination is based on the peak retention
time and the intensity ratio(s) of the target ion to the reference ion(s). A peak is identified as
a target compound when both identification criteria are met.

1. 1dentification based on retention time

(1) Absolute retention time method
A target peak is identified based on the standard retention time and its retention time
window or band, previously entered in the Compound Table. The actual compound
retention time is used and identification is performed according to the conditional
formula below.

Target Peak  Target Peak

< Target Peak R. T. window or band
Standard R. T. Actual R. T.

l// Note

When numerous peaks fall within the identification range, the peak that is closest to
the standard retention time is identified as the target component.
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(2) Relative retention time method
With the relative retention time method, identification is performed after correcting
the retention time drift for each peak. First, a specified reference peak is identified by
the absolute retention time method; then the target peaks are identified by the
conditional formula below.

(Std. R. T. of the)

reference peak

Actual R. T. of the)
reference peak

(Actual R. T. of peak) < (R. T. window or band for the)

to be identified peak to be identified

(Std. R.T. of peak) B
to be identified (

The actual retention time of the target peak is corrected by calculating a ratio based
on the shift in retention time of the reference peak. The corrected retention time is
used for identification.

Since the TIC is used, the mass cannot be used to identify the components. This
method is most effective when several peaks co-elute. The reference peak must be a
distinct peak that does not co-elute.

Reference Peak

A/\A

Figure A.14 Relative Retention Time Method
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(3) Multi-reference relative retention time method

For capillary GC temperature-programmed analyses, the retention time shift is often
not proportional to the retention time. Retention time correction for large retention
time shifts can be improved by selecting multiple reference peaks. The peaks are
classified into multiple zones and a reference peak is specified for each zone. The
peaks within the zone are identified based on each zone's reference peak.

Peaks that elute prior to the first reference peak are identified by a simple relative
retention time method using only the first reference peak. Subsequent peaks are
identified with a corrected retention time, which is based on the retention time shift of
the preceding and following reference peaks. Refer to the formula below.

t—t

Target peak corrected forR. T. = _1 X(To-TH+T
t2— t1 2 1 1

Where:

t:  Actual retention time of the target peak

t1:  Actual retention time of reference peak 1

to:  Actual retention time of reference peak 2
T4: Expected retention time of reference peak 1
T,: Expected retention time of reference peak 2

Reference Peak 1
Reference Peak 3

Y
Reference Peak 2 ¢
}
] A A JU

Figure A.15 Multi-Reference Relative Retention Time Method
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(4) Window method
The retention time window method specifies a certain retention time span for the
peaks. This window increases with retention time, as shown in the diagram below.
For GC isothermal analysis, for example, it is often necessary to increase the
retention time window over time. The disadvantage of this method is that the time

span allowed for each component can overlap with the windows of other compounds.

Std. R. T. (min) x Window (%)

Retention time window (min) = x 0.02

100
Peak 1 Peak 2 Peak 3
a: Window (%)
tq, to, t3: Standard retention times
k for each peak (min.)
at4+0.02 at,+0.02 at3+0.02

\HM F—»M F—»‘
ty t
Figure A.16 Window Method

(5) Band method
The band method uses a specific retention time span for each peak. The advantage
of this method is that an optimal retention time band can be specified for each peak.
This method can be time-consuming, as it is necessary to make the setting for each
peak.

The band method is useful when peak widths do not change over time, as in a GC
temperature-programmed analysis.

Allowed time span (min) = Band (min)

Peak 1 Peak 2 Peak 3

a1, a2, a3: Bands for each peak
ty, tp, t3:  Standard retention
times for each peak

F»% ﬁ%/ \«»‘«4
t3

Figure A.17 Band Method
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2. Identification by ion intensity ratio

In mass spectrum analysis, the relative intensity of each ion fragment is virtually
constant and produces a value specific to each target compound, providing the
analysis conditions are constant.

During an analysis, numerous ions are simultaneously analyzed, and their intensity
ratios (peak area ratios or height ratios) are determined, allowing component
identification. Peaks can be accurately identified using ion intensity ratios along with
retention time. This avoids the mistaken identification of impurities with similar
retention times.

For quantitative analysis, a maximum of five reference ions can be specified in
addition to the target ion. After retention time identification, the components are re-
checked for accurate identification by determining if the area or height ratios are
within the specified ranges.

The reference ion intensity is specified as a percentage with respect to the intensity
of the target ion.

Absolute Tolerance and Relative Tolerance Ranges

Reference ion spectrum confirmation can be absolute or relative. An absolute
tolerance specifies the ratio with respect to the intensity of the target ion, regardless
of the reference ion intensity. A relative tolerance specifies the ratio with respect to
the intensity of the reference ion.

An absolute tolerance is usually sufficient, but in cases where the intensity of the
reference ion is extremely small, and that ion is crucial to the identification of the
peak, the accuracy of identification may be increased by using a relative tolerance.

Absolute tolerance range (%): Ri £ Rw
Relative tolerance range (%): Ri £ Ri * Rw/100
Ri: Ref. intensity ratio with respect to target ion (%)

Rw: Tolerance range (%)
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Identification using pattern matching

Once a standard spectrum is registered in the compound table, a similarity
calculation is conducted for spectra of detected peaks, and a compound is identified
as the target compound if the similarity value exceeds the set minimum similarity
value.

Grouping

By grouping such compounds as the isomer or homolog that have the similar
characteristics, determining the concentration according to group is referred to as
"grouping".

This software allows selection between two methods of grouping in the "Quantitation
Parameters", as follows.

Group Calibration

In grouping associated with Group Calibration, the peak areas or peak heights of
compounds that have been grouped are summed, a calibration curve is drawn for
each group and quantitation is conducted for each group as a whole.

The group area/height is as follows.

Group area/height = sum total of all compounds in the group

Concentration Sum

In grouping associated with Concentration Sum, a calibration curve is drawn for each
compound, and after quantitation is conducted for each compound, the sum of the
concentrations of the compounds in the group is taken as the group concentration.
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A.4.3 Quantitative Calculation Methods

Quantitation is possible by six different methods.

Area Normalization
The detected peak areas or heights are totaled, and the percentage of each peak area or
height is determined with respect to the total value.

Aj

A

x 100

Concentration (%) =

Corrected Area Normalization

This method uses the external standard calibration curve method to quantitate each peak.
The quantitation values are totaled and the percentage of the quantitation values for each
component are determined with respect to the total.

(Aj-F2)/(F1)
Concentration (%) = ——————x 100

(A;-F2)
21T

]

Internal Standard

An internal standard compound is added to each standard and sample. Then, a calibration
curve is created, expressing the relative sensitivity and mass ratio of a standard target peak
relative to the internal standard peak. The quantitation value of the target compound is then
calculated by applying this calibration curve to the area ratio or height ratio of the unknown
peak. This method takes into account variations in analytical conditions.

AI-/(AIS—FZI-) WIS y

X
F1; Wepi

DF

Concentration =
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External Standard (Absolute Calibration Curve Method)

This method determines the concentration of a target compound by creating a calibration
curve from the relationship between the absolute mass or concentration of a compound in a
standard and the area or height of its peak. An unknown sample is analyzed under identical
conditions, and then the calibration curve is applied to the area or height of the peak in the
unknown. The analytical conditions of the unknown sample must be exactly the same as
those of the standard. Since the method accuracy is dependent on the volume of the
sample injected injection volumes must be constant.

Concentration = X

Corrected Area Normalization with Scale Factor
This method calculates peak concentrations using the total area or height as a scale factor
(dilution factor), rather than letting the total be 100.

(A~ F2))/(F1))

Concentration = A _Fz)
>
Where:
A;: Peak area (height)
F1;: Slope correction factor
F2;: Constant (intercept)
Wspi: Sample amount
W,s: Internal standard amount
DF: Dilution factor
SF: Scale factor (use dilution factor value)

Standard Addition

The matrix effect refers to coexisting compounds biasing the concentrations calculated for
the target compound. The standard addition method counters this problem by adding
several concentrations of a known test compound to identical quantities of sample and
calculating the concentrations of the samples. This is accomplished by preparing several
vials of sample; one vial is left unspiked and the others are spiked with various
concentrations of standard. After analysis, a calibration curve is created with the quantity of
standard added on the horizontal axis, and the peak area or height on the vertical axis.
Quantitation of the sample is performed using this calibration curve.
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A.4.4 Calibration

By analyzing a known concentration of standard, a calibration curve can be created and
used for quantitation.

The horizontal axis of the calibration curve represents the amount of component (ratio with
respect to the internal standard when an internal standard is used). The vertical axis
represents area or height (ratio with respect to the internal standard peak when and internal
standard is used). A linear or point-to-point curve is drawn.

The calibration curves can be made to pass through the origin, if desired (except for the
Average RF curve, which must pass through the origin).

Calibration curves are classified into four types.

Linear
Up to 64 different standard concentrations are analyzed, and a linear calibration curve is
calculated by the least squares method.

If there is only a single calibration level, a simple straight line passes through the single
point and the origin.

If there are two or more calibration levels, and the curve does not pass through the origin, a
linear calibration curve is drawn through these two points.

In other cases, a linear curve is drawn using the least squares method.

Each point can represent the average of up to 10 individual analyses.

Area (Height)
(Ratio with respect
to internal standard)

Component amount
(Ratio with respect to internal standard)

Figure A.18 Linear Calibration Curve
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Quadratic/Cubic
Up to 64 different standard concentrations are analyzed, and a second order (quadratic) or
third order (cubic) curve is drawn by the least squares method.

For quadratic curves, three or more calibration points are required. The curve will be
calculated as linear if there are two or fewer points.

For cubic curves, four or more calibration points are required. The curve will be calculated
as a quadratic equation if there are three points and as linear if there are two or fewer
points.

Each point can represent the average of up to 10 individual analyses.

Area (Height)
(Ratio with respect
to internal standard)

Component amount
(Ratio with respect to internal standard)

Figure A.19 Quadratic/Cubic Calibration Curve
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Point-to-Point

Up to 64 different standard concentrations are analyzed, and a point-to-point calibration
curve is created. No curve fit constant is displayed in the quantitation table when a point-to-
point calibration curve is used, and none can be entered.

If there is only a single calibration level, a simple line that passes through that point and the
origin is drawn.

If there are two or more calibration levels, a point-to-point curve is drawn; the initial line
must pass through the origin.

Each point can represent the average of up to 10 individual analyses.

Area (Height)
(Ratio with respect
to internal standard)

Component amount
(Ratio with respect to internal standard)

Figure A.20 Point-to-Point Calibration Curve

ll/ Note

Only with point-to-point calibration curves is the determined calibration curve
constant not displayed in the calibration curve window. Further, the calibration
curve constant cannot be entered.
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Mean RF

Up to 64 standards with different concentrations are analyzed. First, linear curves are
calculated passing through each individual point and the origin. Next, the simple average of
the coefficients of the slopes of these lines is determined. The resulting calibration curve

must pass through the origin.

If there is only a single calibration level, a simple curve that passes through that point and
the origin is drawn.

Each point can represent the average of up to 10 individual analyses.

Averaged
calibration

Area (Height)
curve

(Ratio with respect
to internal standard)

Component amount
(Ratio with respect to internal standard)

Figure A.21 Mean RF Calibration Curve
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. 5 Troubleshooting

This section describes solutions for peak processing and peak identification problems.

A.5.1 Peak Processing

If peak processing is not performed properly with the method peak processing parameters,
change the peak processing parameter settings according to this table. A peak time
program may become necessary to change the peak processing parameters for certain
components (for example, when the S/N ratio is different for each component).

# Problem Parameters Solution
Narrowest peaks not detected. | Width Set the Width to the width at half-height of the narrowest
Slope peak.
Decrease Slope by 1/2 in order to increase peak detection
sensitivity.

2 | Two or more peaks are Width Set the Width to the width at half-height of the narrowest
detected as one peak. Slope peak.

Decrease Slope by 1/2 in order to increase peak detection
sensitivity.

3 | Peaks that elute after the T.DBL Set T.DBL to the time that it takes for peak widths to
baseline starts drifting are not double. For temperature-programmed GC analyses, set
detected. T.DBL to a large value (near the end of data acquisition) to

disable T.DBL.

4 | Late-eluting broad peaks are Slope Decrease Slope by 1/2 to increase peak detection
not detected, or integration T.DBL sensitivity.
ends during peak elution. Set T.DBL to the time that it takes for peak widths to

double, not to 0 (automatic).

5 | Small peaks occurring after T.DBL Set T.DBL to the time that it takes for peak widths to
large peaks are not detected. double, not to 0 (automatic). Use small peaks as the

reference for selecting the T.DBL value.

6 |Large baseline fluctuations Slope Decrease detection sensitivity by gradually increasing the
detected as peaks. slope by 2x, 4x, . . . until fluctuations are not detected.
Determine the slope value from the chromatogram
according to the diagram below.

N

7 |Baseline is not calculated Drift 1) If the same peak in the same chromatogram is not
consistently or Baseline is processed reliably, disable automated Drift processing.
unstable. See problem #8.

2) If reliable peak processing is not obtained for a peak
that appears in several samples, or if the baseline
needs to be calculated uniformly, see problem #8.
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Problem Parameters Solution
The baseline needs to be Drift 1) Set the Drift value as indicated below.
calculated differently. %
Separates vertically Separates completely

2) Use a time program to perform vertical separation or
complete separation at different times.

e, AL

Drift changes automatically at this time.

Drift changes automatically at this time.

Certain peaks do not need to Suspending | 1) To remove undesirable peaks that occur at the start of

be integrated. integration data acquisition (i.e., solvent peaks), use a time
with program to suspend integration from 0.1 min to a time
Integration slightly past the peak apex.
On/Off

2) A time program is may also be used to suspend
integration during an analysis.

MU AN

Integration Off Integration On
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# Problem Parameters Solution

10 | Tailing processing is needed for | TAILING ON/ | Use a time program. Tailing is set so that the valleys and
a peak present on a tail (tailing | OFF/AUTO apexes of peaks on the tail are processed correctly as
processing is not performed peaks on a tail.
automatically, or is not
occurring correctly). \Q&Q

Tailing On Tailing Off
Note: When performing tailing processing, the main peak
must also be integrated. Do not disable peak processing
with the LOCK command for the main peak.

11 | Peaks should not be Tailing The same time program as above is used, and the
automatically processed as program is divided into tailing ON, tailing OFF and tailing
tailing. AUTO regions.

12 | Leading (fronting) processing is | Leading Use a time program. Set the Leading ON and Leading
needed for smaller peaks on a | (fronting) OFF parameters to include the apex and the valley that

fronting peak.

occur after the peaks on the fronting area.

BN

A

Leading Pk On Leading Pk Off
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ll/ Note

Setting T.DBL when automatic processing is not used

T.DBL should be set to the time when the peak width has doubled in size relative to
an original peak. If it is difficult to determine this time on the chromatogram,
calculate the time as shown in the example below.

((
)

Width at half-height of the initial Width at half-height of the last small
sharpest peak is 2 sec. peak is 30 sec. Retention time is 20 min.

Figure A.22 Determining the T.DBL Value

(1) Use the width at half-height of the initial sharpest peak for the Width setting (normal
setting). 2 sec is used in this example.
(2) Measure the retention time and width at half-height of the last small peak.

A retention time of 20 min and a half-width of 30 sec are used in this example.
Time required for 2x increase = 2 sec / 30 sec x 20 min x 2x = 2.7 min.

General formula:

First Peak Width at Half-Height

Last Peak Width at Half-Height ~ 25 Feak Retention Time x2

T.DBL =
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A.5.2 Peak Identification

If a target peak is not identified, or if a peak is identified incorrectly, make the following
changes to the quantitative parameters, or change these settings in the Compound Table.

# Problem Parameter Solution
Peak is not identified or is Ret. Time Ensure that the Compound Table contains correct
identified incorrectly. parameters for the peak.
Window Is the retention time Window correct? Normally set to

approx. 3 - 5 %.

Band Is the retention time Band correct? Normally set to the
approximate peak half-width.

2 | Wrong peaks are identified. Min Area / Increase minimum peak area/height to exclude small
Height peaks.
LOCK ON/ Suspend peak integration (lock ON/OFF) in a time
OFF program to exclude unwanted peaks.
Window Narrow the Window.
Band Narrow the Band.

3 | Retention time fluctuates and Window Widen the Window.
does not allow proper Band Widen the Band.
identification.

4 | Retention time shifts cause the | Relative Use the relative retention time method for identification
identification of one or more Retention when the retention time shifts. Select a large peak that is
peaks, or the mistaken Time Method | separate from the other peaks as the reference peak.
identification of a peak Alternatively, for complex chromatograms, the multi-

reference relative retention time method uses up to eight
reference peaks for proper identification.
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29 AppendixB PDF Output

.1 Setting up PDF Output

The GCMSsolution provides the capability to output a report in the PDF (Portable Document
Format) when it is used with Adobe® Acrobat®, a tool for creation, management, and
editing of PDF documents. When used with the CLASS-Agent, the GCMSsolution also
provides the capability of outputting such reports to the printer and converting print images
into a PDF file, which is then sent to the CLASS-Agent.

B.1.1 Preparation for PDF Output

The following products must be set up before the PDF output capability can be used.

. Adobe® Acrobat®(Version 5 or later)
To install this software, follow the instructions displayed on the screen that automatically
appears when the CD-ROM for Acrobat® is placed into the drive, and perform the standard

setup.
l// Note

This software package does not include Adobe® Acrobat®, which must be
purchased separately. Adobe® Acrobat Reader™, which is included in the
GCMSsolution installation disk, can only be used to read electronic documents of
the PDF. It does not include the capability of creating a PDF file.

ll/ Note

To use the PDF output capability of this software, Acrobat® Distiller® is required.
If Acrobat PDF Writer™ is used, PDF file output may not occur successfully.

+ CLASS-Agent
To make archives in PDF format using CLASS-Agent, set it up in accordance with the
installation manual for CLASS-Agent.
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B.1.2 Install the PostScript Printer Driver

The figures in this chapter are displayed on Windows 2000. Operations are similar in
Windows XP and Windows Vista.

Preparations for installation
For Windows Vista, this installation preparation is not required.

1. Select Control Panel from Start - Settings on Windows. Choose System from
Control Panel to display "System Properties".
In Windows XP, select Control Panel from Start on Windows. Choose System from
Performance and Maintenance to display "System Properties."

@ wWindows Update
Programs 4
@ Dacumnents L4

L3

B3 control Panel

Setkings

Windows 2020 Professional

Metwork. and Dial-up Connections
@ Search 4
Printers
@ Help @ Taskbar & Start Menu, .,
Run...
Shut Dowr. ..

Mstart || ] & <1 ||

2. Select the Hardware tab of the "System Properties" window and click the Driver
Signing button.

System Properties ﬂﬁl

Generall Metwork Identification  Hardware | User F'rofilesl Advancedl

r— Hardware Wizard

The Hardware wizard helps you install, uninstall, repair,
unplug, eject, and configure your hardware.

Hardweare "Wizard...

The Device Manager listz all the hardware devices installed
on your computer. Use the Device Manager to change the
properties of any device,

| Drrver Sigring... I Device Manager. ..

r— Hardware Profiles

Hardware profiles provide a way for you to set up and store
different hardware configurations.

Hardware Profiles... |

(1] Cancel | Spply |
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B.1 Setting up PDF Output ”

3. Check that "Block” is not selected in the File signature verification section of the
"Driver Signing Options" window.

Driver Signing Options 2l

To ensure their inkegrity, all files on the Windows 2000 CD are
digitally sigred by Microsoft and are autarmatically werified during
Setup.

when vou install new software, the Following verification settings wil
be used.

—File signature verification

" Ignore - Install &l files, regardless of File signature

&' Warn - Display a message before installing an unsigned File:

" Block - Prevent installation of unsigned files

—Administrator option

¥ apply setting as syskem default

[u]4 I Cancel

Installing the PostScript printer driver (for Adobe® Acrobat® 6.0)

1. Select Printers from Start - Settings in Windows.
For Windows XP, select Printers and Faxes from Start on Windows.
For Windows Vista, select Start - Control Panel. Switch Control Panel to Classic
View, and select Printers.

@ Windows Update
Programs L4
@ Documents 4
E!( Settings » (%] Cantral Parel
Metwork and Dial-up Connections
@ Search
Bl Frinters
3 @ Help a Taskbar & Start Menu...
Run...
Shut Down, ..
[start || 1 @ <3 ]
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2. Double-click "Add Printer" on the "Printers" window to start "Add Printer Wizard".
For Windows XP and Windows Vista, click "Add a printer" in Printer Tasks to start
"Add Printer Wizard".

-l

File Edit ‘iew Favorites Tools | ¥

d=FEack - = - | i search >
Address I Printers j @60

Add Printer

|1 object{s) 4

3. Click the Next button on the "Welcome to the Add Printer Wizard" window.
For Windows Vista, this window is not displayed. Proceed to step 4.

Add Printer Wizard

Welcome to the Add Printer
Wizard

Thiz wizard helps pou install a printer or make printer
connections.

To continue, click Mest.

< Back Cancel
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4. Select "Local Printer" on the "Local or Network Printer" window. Do not select the
option, "Automatically detect and install my Plug and Play printer". Then click the

Next button.

Add Printer Wizard

Local or Network Printer
|z the printer attached ta your computer?

If the printer iz directly attached to pour computer, click Local printer. If it iz attached to
another computer, or directly to the network:, click Metwork printer.

 Local printer
™ Automatically detect and install my Flug and Play printer
" Metwark printer

< Back I Mext > I Cancel |

5. select "Use the following port" on the "Select the Printer Port" window and specify
"FILE: (Print to File)" for the Port. After the settings, click the Next button to proceed

to "Add Printer Wizard".

Add Printer Wizard

Select the Printer Port
Computers communicate with printers through ports.

Select the port pou want wour printer to uge. |f the port iz not listed, pou can create a

new pork.
% Lse the following port:
Part | D escription | Prirter |:|
COM1: Serial Part
COM2: Serial Part
COM3: Serial Part
COM4: Serial Part
Frint to File
M-ATiAen PMOFE Part frrnhat Distillar LI
Mote: Most computers uze the LPT1: port to communicate with a local printer.
" Create a new port:
TvpE; Local Part j

< Back I Mext > I Cancel |
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6. Click the Have Disk button on the "Add Printer Wizard" window to display the "Install
From Disk" window.

Add Printer Wizard

Add Printer ‘Wizard
The manufacturer and model determing which printer to use,

r,‘.? Select the manufacturer and model of your printer. IF vour printer came with an installation
)

dizk, click Hawe Dizsk. IF your printer iz not listed, consult pour prinker documentation for a
compatible printer,

M anufacturers:

Frinters:
ﬂ AGFA-AccuSet vE2.3 il
Alpz AGFA-AccuSetSF w523
Apollo AGFA-AccuSet 300
Apple AGFA-AcouSet BO0SF w523
HP5-PS AGFA-AccuSet BO0SF »2013.108
a5T AGFA-AccuSet 1000
ATET ﬂ AREA b e et 1O0ACE WE7 2 LI

Have Dizk. .. |

¢ Back I Mest » I Cancel |

7. Click the Browse button on the "Install From Disk" window, select "PDF_Setup.inf"
from the "ENGLISH\PDFOutput" folder on the GCMSsolution installation disk, and

then click the Open button.
x
Ingert the manufacturer's installation disk inta the drive
@ zelected, and then click OF.
Cancel |

LCopy manufacturer's files framm:

Iﬁ j Browse... |

Locate File

21

Lok |a FOFOutput x| o« £F ER-

File name:; IF'D F_Setup.inf j Open

Cancel

i

Files of lype: ISetup Infarmation [*.inf] j

314 GCMS-QP2010



Appendix B PDF Output
B.1 Setting up PDF Output ”

8. Check that the correct path to "PDF_Setup.inf' is selected on the "Install From Disk"
window, and then click the OK button.

Install From Disk x|
Insert the manufacturer's installation disk into the drive
selected, and then click OK.

Cancel

LCopy manufacturer's files framm:

D:AEnglishWPDFDutput j Browse... |

9. The "Add Printer Wizard" window lists the selectable printers. Select "LabSolutions
PDF Printer" from the list and then click the Next button. If no appropriate printer is
included in the list, still click the Next button.

Add Printer Wizard

Add Printer ‘Wizard
The marufacturer and model determine which printer to use,

Select the manufacturer and model of your printer. If your printer came with an installation
disk, click Hawve Disk. If your printer iz not lizted, consult your printer documentation far &
compatible printer.

Frinters:

Genenic PostScript Printer
ons POF Printer

Hawe Dizk. .. |

< Back I Hest > I Cancel |
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10. check that the printer name selected in step 9 is correctly entered on the "Name
Your Printer" window. This window allows you to edit the printer name if necessary.
Select "No" for "Do you want your Windows-based programs to use this printer as
the default printer?" Then click the Next button.

For Windows Vista, the window "Would you like to install this device software?" may
be displayed after clicking the Next button. In this case, click the Install button.

Add Printer Wizard

Mame Your Printer
“'ou must azsign a name for thig printer.

Supply a name for thiz printer, Some pragrams do not support zerver and printer name
combinations of more than 31 characters.

Brinter narne:

Do you want your wWindows-bazed programs to uze thiz printer az the default printer?
 Yes
& Mo

¢ Back I Mest » I Cancel |

11. Select "Do not share this printer" on the "Printer Sharing" window and then click the
Next button.
For Windows Vista, the [Add Printer] window is displayed. Click the Finish button,
and proceed to step 15.

Add Printer Wizard

Printer Sharing
“Y'ou can share this printer with other network. users.

Indicate whether you want this printer to be available to other uzers. If pou share this
printer, you must provide a share name.

@ D not share tis printer

i~ Share az

¢ Back I Mest » I Cancel
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12. Select "No" on the "Print Test Page" window and then click the Next button.

Add Printer Wizard

Print Test Page
To confirm that the printer is installed properly, you can print a test page.

Do you want to print & test page?
 Yes
f:. "

¢ Back I Heut » I Cancel

1 3. Click the Finish button to exit the wizard.

Add Printer Wizard

Completing the Add Printer
Wizard

'ou have succesziully completed the Add Prinker wizard,

“rou specified the following printer settings:
Mame: LabSolutionsz PDF Printer
Shared as:  <Mot Shared:

Port: FILE:

Model; LabSolutions PDF Printer
Drefault: Mo

Test page: Mo

To cloge thiz wizard, click Finizh.

< Back Cancel
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14. After you have clicked the Finish button, the following warning message may
appear. In this case, click the Yes button. The installation will be completed
successfully.

Digital Signature Not Found x|

The Microsoft digital zignature affirme that software has
been tested with "Windows and that the software has not
been altered since it was tested.

The zoftware pou are about to ingtall does not contain a

-
I . Microsoft digital signature. Therefore, there is no
H 7 guarantee that thiz software wark s comrectly with
i Windows.
* * .
. Frinters
L i
L]

IF you want bo zearch for Microzoft digitally signed
zoftware, vigit the Windows Update Web zite at
http:/ fwindowsupdate. microsoft. com to zee if one iz
available.

&

Do wou want bo continue the installabion’?

Mo Mare Info

For Windows XP:
Click the Continue Anyway button.

Hardware Installation

] "_l., The zoftware you are inztalling for this hardware:
-

Printers

haz not paszed 'Windows Logo testing to verify its compatibility
with "Windows =P, [Tell me why thiz testing iz important. ]

Continuing your installation of thiz software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microzoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

| Continue Aryway | [ STOP Ingtallation
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135. Atter the installation has been completed, display the GCMS Postrun screen to see

whether the PDF output settings are valid.

Load a data file to the "Data Analysis" Save DataFile As

window and then select Save Data File

i Sarpl
As... from the File Menu. Savein I@ i

[ e = =

B E

DEMO_SC.OGD

DEMO_SN.OGD
DEMO_SIZ.0GD
DEMOZ_DO1.GGD
DEMOZ_DOZOGD
DEMOZ_DO3OGD

@ pest_std_001.gqad
@ pest_std_002 gqad
@ pest_std_003.qad

@ pest_unknaven_007.god

@ zcan_pest QG0

File name:

Save as type:

*

Iscan_pest.ﬂ GD

Save I

GLCHS Data File [*.qad)

Cancel |

=

GCMS Data File [*.qad]
A, [Andi) File [*.cdf]

saved, a blank PDF file will be created.

2

Allows you to convert
Data Report * (report in
the data file) images
into the PDF.

If a data file in which no report format is recorded is converted into a PDF and then

Installing the PostScript printer driver (for Adobe® Acrobat®5.0)

1. onthe opening window that automatically appears when the CD-ROM for Acrobat®
product is placed into the drive, click on the Next button to proceed to the next step.

A.Adohe Acrobat 5.0 AutoPlay

Qéiob e

/

Thank. you for selecting Adobe Acrobat 5.0,

¥ Show AutoPlay nest time the CD iz inserted.

[d?!@

GCMS-QP2010
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2. On the displayed window, select the Additional Material button. The list of buttons
related to additional materials will appear.

A\ Adobe Acrobat 5.0 AutoPlay [_ |}

Adobe Acrobat AY

Acrobat 5.0 | Additional Materiﬁls Tryouts |

Before pou ingtall |

Install Adabe Acrobat 5.0 |

Browse CO-ROM contents |

Click thiz button to access additional zoftware and product information

[V Show AutoPlay nest time the CD iz inserted. Guit

From the displayed buttons, select the Install Adobe PostScript Driver button and
then specify a postscript printer for PDF output.

A\ Adobe Acrobat 5.0 AutoPlay [_ |}

Adobe Acrobat AY

Acrobat 5.0 Tryouts

Browse Third Party Solutions Folder | Browse Security Folder

Browse Forms Folder

Browse Batch Folder

Browse Utilities Folder Browse Enterprize Folder

Inztall QuickTime | Browse Collaboration Folder

Install Adobe PostScript Frinter Drivsr Browse Database Folder

Click thiz button to install Adobe PostScrpt Frinter Driver

[V Show AutoPlay nest time the CD iz inserted. Guit
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3. Click on the Update Existing PostScript Printers button. Follow the message on
each window based on the default values until the "Local Port Selection"” window
appears.

A\ Adobe PostScript Printing System HiE E

Install a PostScript Printer

Setup will update existing Adobe PostSenpt Printer, but only to update their standard driver files.

[V iShowe AutoFlay nest time the CD iz inserted : Cluit

4. On the "Local Port Selection” window, select FILE: for the port. Click on the Next
button. The "Select Printer Model" window will appear.

Local Port Selection

Click the port you want to use with thiz printer.
Click Configure Part to view or change that port's parameters.

Awailable ports:

COM1:  Local Port -
COM2  Local Port
COM3:  Local Port

: Local Port

: Local Port
LPT2  Local Port
LPT3:  Local Port
MUL: Local Port j

LConfigure Part...

< Back | Mest » | Cancel |
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5. Click on the Browse... button on the "Select Printer Model" window to display the
"Browse for Printer" window.

Select Printer Model

= Select the model of your printer. IF you do not find your printer listed, you can click,
\-“"/L Browse ta look for printers at other locations or consult pour printer documentation
for a compatible printer.

If you cannot find a suitable printer listed, select Adobe Generic PostScript Printer.

Frinters:

Generic PostScript Printer
Generic PostScript Printer

ADISTE.FFD 17171 bytes 0E/02/80 B[owset
< Back | ﬂexbé | Cancel |

Change the drive/folder over to "C:\WINNT\system32\spool\drivers\w32x86". Now
"Acrobat Distiller" is available for selection from the list of printers. Select it and then
click on the OK button.

Browse for Printer EHE
Printers: Folders: -
- _DK
A k cih Sspoolydriversiw 3286
[E -
#crobat Distiler CT =1 = Cancel
Acrobat Distiller J (= WANNT
Acrobat Distiller k. [ spstem32
Generic PostScript Printer [ spol

driv

Dirives:

J | (=1 j Metwork...

You will return to the "Select Printer Model" window. With "Acrobat Distiller" selected,
click on the Next button and subsequently proceed using on the default values until
the "Printer Information" window appears.
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6. On the "Printer Information” window, specify a printer name. Enter "LabSolutions
PDF Printer". Now the settings have been completed. Proceeding in accordance with
the message that will appear on each window completes the installation of the printer
driver. Each one blank space must be given before and after "PDF".

Printer Information

printer.

*r'ou can uze the following name or enter another name for this

" Yes
& Mo

" ‘es [Recommended)
* Ng

Printer Name:  [|_abS olutions POF Printer

Do pou want to uze thiz printer ag your default printer?

‘wiould wou like to print the test page?

< Back | Negt>|: | Cancel

7. After the installation has been completed, display the GCMS Postrun screen to see

whether the PDF output settings are valid.

. . Save Data File As
Load a data file to the "Data Analysis"

window and then select Save Data File Save in: |@ Sample
As... from the File Menu.

[ s e B =

DEMO_SC.QGD

DEMO_SN.QGD
DEMO_512.0GD
DEMOZ_D01.GGD
DEMOZ_D02.0QGD
DEMOZ_D03.GGD

@ pest_std_001.qgd

@ pest_std_ 002 qgd

@ pest_std_003.ggd

@ pest_unknown_001.ggd
@ scan_pestOGD

File name: Iscan_pest.QGD Save I

Save a3 type: |GOMS Data File [*.qad) =l Cancel |

GCMS Data File [*.qad) Z
4 [Andi File [

|Ie[ cdf]

Allows you to convert
Data Report * (report in
the data file) images
into the PDF.

If a data file in which no report format is recorded is converted into the PDF and then

saved, a blank PDF file will be created.
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B.1.3 [PDF Export] Tab

This tab is used to specify the PDF output settings.

X
FieMew | Chiomatemem |  SelectBaseline | AutoCop |
Application | AIA[ANDI] Canversion FDF Export

' MNomal Speed Mode [Aciobat DistilerR))
" High Speed Mode [Scrobat POF Wiiter TM)
Wintz: Secuity pessword s not setto & POF file
™ Print report during PDF sxport
™ Export PDF file when saving data file fram <Data Analpsis>

Nite: Oy during “aent’ Auto data collestion being rabled
andth Repor famat in Dsta file, POF fie wan be oufput

Security Password...

aK I Cancel Help

1. select the Tools > Option command.

2. Specify the parameters about PDF Output in the PDF Output tab.

Parameter

Description

Redirect Report to PDF file

When selected, the output format of reports is changed to PDF.
Note: The following document information is included in the

output file:

Title: Filename of the original file

Subject: Name of the application program from which
the PDF file is output (Data Acquisition, Batch
Analysis, Batch Postrun, or Report Generator)

Author: Name of the user who was logged in when the
PDF file is output

Keywords: Status of data (postrun processing without file
saving or presence/ absence of time program
for integration in data)

Creator:  Product name (GCMSsolution) and version

number
Other information such as sample information is also
included though they are not displayed.

Normal Speed Mode
(Acrobat Distiller®)

When selected, Acrobat® Distiller® is used to output PDF files.
Note: When a password has been assigned to the Admin account,
the "Changing the Document" security setting of the PDF file is set
to "Not Allowed" by the Acrobat standard security feature using
that password as the master password. Other security settings are
applied in accordance with the settings specified in the Acrobat®
Distiller®.
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Parameter

Description

High Speed Mode
(Acrobat PDF
Writer™)

When selected, Acrobat® PDFWriter™ is used to output PDF files.

When Acrobat Ver.6 is used, "High Speed Mode" is not used. If

this mode is selected, PDF file output may not occur successfully.

Note: No security settings are applied to PDF files unlike the
"Normal Speed Mode".

Print report during PDF
export

When selected, a report is output to the printer at the time of PDF
output, if the report output format is set to PDF file.

Export PDF file when
saving data file from <Data
Analysis>

If selected, a PDF file is output when a data file is saved in the

"Data Analysis" window.

Note: This setting is effective only when the saved data file
contains a report format and the CLASS-Agent program is
set to automatically collect data files.

o Gems-qP2010
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29 AppendixC Specifications

. 1 Performance

Standard model (Dual TMP model)

Mass Range m/z 1.5 - 1024

Resolution R=2M (FWHM)

El scan sensitivity S/N>60/1 (RMS) for 1pg octafluoronaphthalene molecular ion at m/z 272
Column DB-5ms 30 m x 0.25 mm I.D., 0.25 pm
Scan range m/z 200 - 300
Interval (Event Time) 0.5 sec

El SIM sensitivity S/N>60/1 (RMS) for 100fg octafluoronaphthalene molecular ion at m/z 272
Column DB-5ms 30 m x 0.25 mm I.D., 0.25 ym
Interval (Event Time) 0.2 sec

Maximum scan rate

10000 u/sec (single scan)
Scanning max rate for scan range m/z 60 - 660 (600 u) at 0.1 sec interval

Single TMP model

Mass Range m/z 1.5 - 900

Resolution R=2M (FWHM)

El scan sensitivity S/N>30/1 (RMS) for 1pg octafluoronaphthalene molecular ion at m/z 272
Column DB-5ms 30 m x 0.25 mm I.D., 0.25 ym
Scan range m/z 200 - 300
Interval (Event Time) 0.5 sec

El SIM sensitivity S/N>30/1 (RMS) for 100fg octafluoronaphthalene molecular ion at m/z 272
Column DB-5ms 30 m x 0.25 mm I.D., 0.25 ym
Interval (Event Time) 0.2 sec

Maximum scan rate

10000 u/sec (single scan)
Scanning max rate for scan range m/z 60 - 660 (600 u) at 0.1 sec event time

GCMS-QP2010
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. 2 Hardware

Gas chromatograph

Model

GC-2010

Oven temperature

Maximum 450 °C

Linear temperature elevation rate (with power
source voltage of 100, 115V AC)

40 °C/min up to 200 °C
15 °C/min up to 350 °C
7 °C/min up to 450 °C

Linear temperature elevation rate (with power
source voltage of 230 V AC) (high power
oven)

70 °C/min up to 200 °C
50 °C/min up to 300 °C
30 °C/min up to 400 °C

Injection port temperature

Maximum 450 °C

GC/MS interface Model Capillary column direct interface
Temperature Room temperature - 350 °C
lon source lonization type El
Temperature Temperature control:
100 - 260 °C
Filament Dual filament (automatic switching)
Electron voltage setting range 10-200V
Electron current setting range 10 - 250 pA
Analysis part Cylindrical quadrupole with pre-rod
Detector Secondary electron multiplier with conversion dynode

Vacuum system

Main pump

Differential vacuum system

220 L/sec turbomolecular pump

65 L/sec turbomolecular pump

For Single TMP models,

65 L/sec turbomolecular pump only.

Backing pump

30 L/min (60 Hz) oil rotary pump
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. 3 Workstation

C3.1 PC
PC CPU Pentium 11l (600 MHz) or better
Internal memory 256 MB or greater
Hard drive 3 GB or greater
Operating System Windows 2000 SP1 or later
Internet Explorer 3.02 or later
Monitor 15 inch LCD or 17 inch CRT, resolution 1024 x 768 or greater
Printer Laser printer, A4

*PC may be upgraded without prior notice.

C.3.2 Software

Analysis Analysis Conditions GC measurement conditions, MS measurement and
data processing parameters are all saved together in
a method file.

MS measurement mode Scan, SIM (64 channel x 128 groups)

GC detector FID, FPD, FTD, ECD, TCD

Continuous analysis Continuous automated runs using batch processing
Instrument control Start/stop vacuum system

GCMS system automatic and manual tuning
GCMS system check

Data Processing Data analysis Chromatogram/mass spectrum graphing

Chromatogram/mass spectrum comparison

Mass spectrum background deletion and averaging

Chromatogram area calculation

Column performance calculation

Library search Search modes: similarity index, index search

Up to 5 libraries can be search simultaneously

Structural formula display

Private library editing
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C.3 Workstation

Data Processing Quantitation Maximum number of peaks identified: 1000

Identification method: absolute retention time/
relative retention time method, time band/time
window methods, reference ions (5 max), mass
pattern matching with registered spectra

Quantitation calculations: corrected area
normalization with scale factor, internal standard,
absolute calibration, standard addition, area percent

Calibration curves: linear (least squares method,
average coefficient method), point to point,
quadratic, cubic

Weighted (1/C, 1/C2, 1/A, 1/A?)

Calibration points: 64 maximum (averaging of up to
10 measurements for each point)

Calibration curve correction

Grouping processing

Report generation Chromatograms, mass spectra, peak report,
similarity search results, quantitation calculation
results, calibration curves, etc.

Format editing

Batch processing Data processing, report generation continuous
automated processing

Data conversion ANDI (AIA) conversion, quantitation result ASCII
conversion, PDF output of report image

System Data Explorer File backup and deletion of various file types

QA/QC Precision management, quality management,
recovery rate, spectrum check, etc.

Security Specify users by user name and password, and
determine levels of authorization.

Audit trail Save the changes (and reasons for change, if
desired) each time a method file is saved.
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C4 Installation Requirements

Power supply

Frequency 50/60 Hz

For GC Single phase AC 100, 115V 1800 VA

Single phase AC 230 V 2600 VA (for
high-powered oven)

For MS Single phase AC 100 to 240 V 1000 VA

Voltage fluctuation Operating power voltage range 10 %

Specification power voltage range +5 %

* A dedicated power source with a circuit breaker should be provided for the
unit. Do not share power supply with another device.

* With regards to voltage fluctuations, the device is designed to work in a
range +10 % including fluctuations caused by high frequency noise, but it is
recommended that it be kept within +5 % including noise to ensure the best
efficiency. The current frequency fluctuation should be kept within £0.5 Hz.

* Power supplies for PC, monitor and printer are also required.

Grounding 100 Q or less
Environmental | Temperature Constant within 18 to 28 °C
requirements

Humidity 40 to 70 %RH (No condensation)

* An exhaust duct must be installed.
The pump exhaust must be connected to the exhaust duct to avoid oil mists

and injected solvents and samples from being directly vented into the room.

If this is not possible, the oil mist filter below should be installed. Injected
solvents and samples are vented directly into the room with the oil mist filter.
(P/N 042-00124-31, Oil mist filter EMF3)

* Dust, vibrations, spatial noise and corrosive gases should be also avoided.
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C.4.1 Installation Examples

Installation Example (dimension will vary depending on the PC and printer used.)
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Figure C.1 Installation Example

Tubing and cable lengths are as follows.

MS rotary pump  Vacuum tubing 1.5 m approx.
Exhaust tubing 4 m approx.
Power cord 1.5 m approx.

PC-MS Cable 2 m approx.
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Appendix D Consumable Parts and

Maintenance Parts List
,1 Consumable Parts List

This section presents the consumable parts list and maintenance parts list for a standard GCMS-QP2010

configuration. Parts for optional units are found in their accompanying user manuals. Most of the consumable
and maintenance parts for the GC component (GC-2010) are shown in the list, but for additional details, refer
to the GC-2010 User Manual included separately (221-40406). If there are questions concerning parts on this

list, please ask your Shimadzu representative.

Unit Name Part No. Part Name Remarks
GC 221-35507-02 SEPTUM SET, (LB-2), 50/PKT
036-11203-84 O-RING, 4D P5, 5/PKT For glass insert
attachment
221-41444-01 GLASS INSERT, SPL-2010 For Split injection
221-48335-01 GLASS INSERT, SLESS/WBI For Splitless injection
221-48600 DEACTIVATED SILICA WOOL, 2G
221-48876-03 DEACTIVATED GLASS INSERT, SLESS 5/PKT
221-49065-91 AU GASKET 5/PKT 1PC 221-48990
221-34121-93 MOLECULAR SIEVE FILTER, /SPL-14 For removing carrier gas
impurities
221-42559-92 FILTER ASSY (SPLIT) Split flow path
221-42559-92 FILTER ASSY (PURGE) Septum purge flow path
201-35183 GASKET, AL, COLUMN PACKING, 100PC For line connections
221-48974 SPACER 1.5 Spacer under Septum
DIRECT 670-15003-03 FERRULE, GVF/004, 10/PKT For less than 0.25 mm
INTERFACE bore capillary column
670-15003-04 FERRULE, GVF/005, 10/PKT For 0.32 mm bore capillary
column *1
670-15003-07 FERRULE, GVF/008, 10/PKT For 0.53 mm bore capillary
column *1
670-11009 NUT, SSNE16/012, 5 PCS
ION 225-10340-91 FILAMENT
SOURCE 225-10445 BOX
225-10442-91 REPELLER ASSY
225-10255 REPELLER REPELLER only
225-10446-91 BOX (HEAT TREATED)
225-10447-91 REPRLLER (HEAT TREATED)
225-01068 INSULATOR
CALIBRATION | 225-09493-03 STANDARD SAMPLE, PFTBA (5 g)
GAS 225-09493-01 STANDARD SAMPLE, TRIS (0.5 g)
VACUUM 017-30163-11 ROTARY PUMP OIL ULTRAGRADE15 1 L
JIG, TOOLS 085-35124-03 ABRASIVE CLOTH, ULTRA FINE, 20/PKT

225-10194-91

JIG, IS

225-11657-08

JIG FOR COLUMN CONNECTION (FOR I/F)

225-11657-09

JIG FOR COLUMN CONNECTION (FOR INJ)

*1: For Dual TMP model only
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S Appendix D Consumable Parts and
Maintenance Parts List

,2 Maintenance Parts List

Unit Name Part No. Part Name Remarks
GC 221-46260-92 PCB KEY ASSY, GC2010
078-12146-01 LCD, LM32019P
221-46470-02 KEY RUBBER 1, GC2010
221-46471-02 KEY RUBBER 2, GC2010
221-43695-91 PT SENSOR ASSY, 17A+
221-43696-91 THERMO COUPLE WITH CONTACT, V2
DIRECT 225-10547 INSULATOR, I/F
INTERFACE 018-23651 ADHESIVE TAPE
036-11251 O-RING, 4D P50
225-10549-91 HEATER BLOCK ASSY For 100V -115V
(includes heater and Pt
Sensor)
225-10549-92 HEATER BLOCK ASSY For220V -240V
(includes heater and Pt
sensor)
ION 200-44394 CERAMIC, INSULATOR, A24-251-1
SOURCE 225-10439-91 | HEATER BLOCK ASSY
225-10436-91 PT ASSY, IS
018-17301 FOIL, AL 250X10MT
225-10200-91 IS ASSY Lenses, Magnets and

Heater unit

225-10554-91

CUP, I/lF A ASSY

034-01602-31

SPRING, SUS UR8-10

225-10434-91

CABLE ASSY, F1(S)

225-10434-92

CABLE ASSY, F2(S)

225-10434-93

225-10434-94

(
CABLE ASSY, F1(L)
CABLE ASSY, F2(L)

225-10434-95

CABLE ASSY, L1

GCMS-QP2010



Appendix D Consumable Parts and Maintenance Parts List

D.2 Maintenance Parts List

Unit Name Part No. Part Name Remarks
DETECTOR 225-10463-91 EM (H) ASSY Detector as a whole
225-09340-11 EM, AF620 Detector; Secondary
electron multiplier only
225-10466-91 SIG CABLE ASSY, DET
225-10466-92 LENS CABLE ASSY, DET
225-10466-93 HV CABLE ASSY, DET
225-10466-94 CDD CABLE ASSY, DET
036-11271 O-RING, 4D P105
225-10464-91 FEEDTHROUGH ASSY, CDD
225-09148-92 FEEDTHROUGH
036-11218 O-RING, 4D P18
MS FILTER 225-01132 PIN/QP-5000
225-10407-91 CABLE ASSY, MS FILTER
225-10408-91 SHORT CABLE1, PRE-ROD
225-10408-92 SHORT CABLE2, PRE-ROD
036-11266 O-RING, 4D P90
225-09148-92 FEEDTHROUGH
036-11218 O-RING, 4D P18 For feed-through
225-01373 SHORT SPRING
225-10390-01 TERMINAL PLATE (PRE)
225-11659 PRE ROD
225-10401 INSULATOR For Pre Rod
225-10402 SCREW(PRE) For Pre Rod
225-10403 COLLAR For Pre Rod
CALIBRATION | 225-10179-91 VALVE ASSY, SI
GAS SYSTEM  1225.01559-91 | CAPILLARY ASSY

035-62971-05

SLEEVE SET, T-100SET

225-04257-91

GLASS BOTTLE, 5 PCS

036-11203

O-RING, 4D P5
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D.2 Maintenance Parts List

Unit Name Part No. Part Name Remarks
VACUUM 225-09490-01 ION GAUGE *4
SYSTEM 200-47686-02 | PB-1 PIRANI TUBE FILAMENT
225-09509-02 | TURBOVAC TW70H TMP MAIN BODY
225-09508-03 | TURBO DRIVE 300 TMP CONTROLLER
225-09587-01 | TMP, TMH262 TMP MAIN BODY and

TMP CONTOROLLER *1

225-09587-04

LUBRICANT RESERVER

For TMH262 *1

225-09517-01

RP E2M1.5 (100-120)

WITHOUT CABLE

225-09517-02

RP E2M1.5 (220-240)

WITHOUT CABLE

225-11446-91

CABLE, MS-RP

CABLE FOR RP

221-09895-09

LABEL, AC220 240V

LABEL FOR CABLE

221-09895-10

LABEL, AC100 115V

LABEL FOR CABLE

210-13532-71

LABEL, RP1

LABEL FOR CABLE

204-30020

HOSE NIPPLE, 16KF-18

for RP

035-06004-51 CENTERING RING, KF10/16SNRCR for RP
035-02415-01 CLAMP RING, 10/16KF

016-31697-03 HOSE, PVC CHEMIFLEX 19X26

037-61024 HOSE CRAMP, HB-1-28

017-30290-11 LUBRICATING OIL BARRIERTA IS/V

225-03538-91 ELBOW, KF16-#15 *1
225-03535-91 ELBOW, KF25-#15

225-11676 STRAIGHT JOINT, KF16-#15 *2

035-06004-22

CENTERING RING, KF16SVCR

035-06004-24

CENTERING RING, KF25SVCR

035-02415-02

CLAMP RING, 20/25KF 18342

035-02411-21

CENTERING RING, 32036-PAZV

035-02411-22

CENTERING RING, 32040-PAZV

036-11271 O-RING, 4D P105
225-10125 FEEDTHROUGH 12P
036-11243 O-RING, 4D P40
225-10116-91 LEAK VALVE ASSY
036-11203 O-RING, 4D P5
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D.2 Maintenance Parts List

Unit Name Part No. Part Name Remarks
MAIN 225-11260-91 MAIN POWER ASSY TW300/TW70H *3
POWER 225-11260-92 MAIN POWER ASSY S *2

225-11260-93 | MAIN POWER ASSY TW300/TW70H *4
225-11260-94 | MAIN POWER ASSY TMH262/TW70H *1
074-80422-01 POWER SUPPLY, LEA50F-5
074-80422-51 POWER SUPPLY, LEA50F-24
074-80424-01 POWER SUPPLY, LEA150F-24
225-11360-91 PCB ASSY, LED-A
225-11350-91 PCB ASSY, PUMP CTRL-A
225-10333-91 FAN ASSY POWER
HV PCB 225-11195-91 HV PCB ASSY
RF PS 225-11075-92 RF PS ASSY
225-11060-91 PCB ASSY, RF DIFF-A
225-10296-91 FAN ASSY
MAIN CTRL 225-11130-91 PCB ASSY, MAIN CTRL-A
CPU PCB 225-11000-91 PCB ASSY, CPU-A
IS CTRL 225-11225-92 | IS CTRL-A ASSY
DC POWER 225-11250-91 DC POWER-A
IG CTRL 225-11280-91 PCB ASSY, IG CTRL-A *1
PRE AMP 225-11030-91 PCB ASSY, PRE AMP-A
CABLE 071-60814-05 | CORD, KP-4819D+KS-31A For 220 V — 240 V

071-60816-12

CORDSET, UC-975-N01

For 100V -115V

225-19050 IEEE1394 Cable
088-52848-21 IEEE1394 Cable (4.5 m)
225-19051 RS232C Cable

*1: For Dual TMP model only

*2: For Single TMP model only

*3: For 225-10000-xx, 225-10001-xx, 225-10002-xx
225-10040-xx, 225-10041-xx, 225-10042-xx

xx=24, 34, 37, 39, 91, 92

*4: For 225-10005-xx, 225-10006-xx, 225-10007-xx
225-10085-xx, 225-10086-xx, 225-10087-xx

xx=24, 34, 37, 39, 91, 92
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29 AppendixE Technical Notes

. 1 Vacuum Characteristics

The graph below shows the vacuum dependence on carrier gas flow rate. A variation of
roughly 20 % in the vacuum may be observed depending on the ionization interval.

Outgassing from vacuum components may affect the vacuum, especially at low flow rates
or when monitored in a short time after starting evacuation.

The maximum column flow rate at which data acquisition is possible is 15 mL/min for Dual
TMP model. If the internal diameter of the column is 0.53 mm, use a column length greater
than 25 m. In case of Single TMP model, it is 2 mL/min.

Carrier Gas Flow Rate and Degree of Vacuum
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29 AppendixE Technical Notes

. 2 Detector Amplification

The characteristic graph shown in the figure below indicates average values. There will be
slight variations depending on the detector.
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29 AppendixE Technical Notes

E3 lonization Voltage/Emission Current and
Filament Life

lonization voltage and emission current can be changed; however, parameter setting may
affect the life of the filament. Refer to the graph below when changing these parameters.

Emission Current (uA)

lonization Voltage/Emission Current and Filament Life

200~ Outside the Filament
Controllable Range
150~ Filament Life Dramatically Decreases
100— Filament Life Decreases
50— Recommended Setting Range
0 | | | | | | | | | |
0 10 30 50 70 90 110 130 150 170 190

lonization Voltage (V)
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29 AppendixF Glossary of GCMS Terms

. 1 Abbreviations

AMU
AOC
CPU
CRT

El

eV

GC
GC/MS
I/F

IS, ISTD
MC

MS

m/z
NIST
oS

PC
PFTBA
RF

RP

SIM
S/IN
SP/SPL
TIC
TMP

Atomic Mass Unit

Automatic Operation Controller

Central Processing Unit

Cathode-Ray Tube

Electron Impact lonization

Electron Volts

Gas Chromatograph

Gas Chromatograph / Mass Spectrometer
Interface

Internal Standard

Mass Chromatogram, i.e. the plot resulting from MS analysis
Mass Spectrometer, i.e. the instrument
Mass-to-charge Ratio

National Institute of Standards and Technology
Operating System

Personal Computer
Perfluorotributylamine

Radio Frequency

Rotary Pump

Selected lon Monitoring

Signal-to-Noise ratio

Split / Splitless

Total lon Chromatogram

Turbomolecular Pump
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29 AppendixF Glossary of GCMS Terms

,2 Glossary

A

Absolute retention time method
This is a method of identifying peaks. A peak is identified if it falls within an allowable
retention time band or window defined on the basis of a preset expected retention
time. This widely used method does not require reference peaks. A peak is identified
using the absolute retention time method when it fulfills the relationship shown below.

(Expected retentioD _( Actual retentionk) < ( Allowable retention time Q
time of target pea time of target pea window/band of target pea

See also: Time Window method, Time Band method

AMU (atomic mass unit)
This is the unit in which atomic masses are measured, defined as 1/12 the mass of
Carbon 12. The mass of one Carbon 12 atom is exactly 12 u. The atomic mass of
hydrogen is 1.007825.

AOC
Refers to one of the autosamplers that work with the GC system. The AOC injects
samples sequentially into the GC injection port. Injections are reliable and
automated.

Area Normalization
See Normalization method.

Autotuning
The Autotune program optimizes the performance of the ion lenses. PFTBA
calibration gas is introduced and the ion source lens voltages, RF parameters and
analyzer voltages are automatically adjusted. The user can edit tuning conditions for
resolution adjustment, mass calibration, and sensitivity adjustment (target mass or
mass pattern). The final tuning results are printed and can be saved as a tuning file.

Average RF method
This is a calibration curve fit type for quantitation. Up to 64 standards with different
concentrations are analyzed. First, linear curves are calculated passing through each
individual point and the origin. Next, the simple average of the slopes of these lines is
determined. The resulting calibration curve must pass through the origin. If there is
only a single calibration level, a simple curve that passes through that point and the
origin is drawn. Each point can represent the average of up to 10 individual analyses.
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F.2 Glossary

B

Background subtraction
Acquired data contain some degree of background noise. The background
subtraction process subtracts the background spectrum (normally, the spectrum at
the chromatogram baseline) from the specified measured spectrum (normally, the
spectrum in the vicinity of the peak apex), resulting in a single spectrum. This is
performed prior to qualitative analysis.

Band identification method
See Time Band method.

Base peak
In a mass spectrum, the relative intensity of each ion is normally found using the
peak with the highest intensity as the "standard" or "base" peak.

Batch processing
(1)Each line in the batch table contains injection and analytical parameters for that
sample. After performing sequential analysis of the samples, data processing and
report printing are automatically performed.
(2) Re-processing of previously acquired data can also be performed with the
instrument off-line.

Blank nut
This is a GC accessory used to seal a flow line, such as the carrier gas or split/purge
lines. It is also referred to as a blind nut.

C

Calibration curve
This is a curve showing the relationship between the compound concentration and
the actual area or height obtained for that compound during analysis. In the
GCMSsolution software, the horizontal axis represents the concentration of the
compound and the vertical axis represents the area or height obtained by analyzing
the sample. The resulting curve is used to quantitate unknown samples.

Capillary column
A capillary column is made of quartz glass capillary tubing; the inner surface is
coated with a chemically bonded stationary liquid phase, and the outer surface is
coated with a polyamide resin to prevent breakage. The column separates the
components of a sample injected into the GC injection port. Except for samples
injected with a DI (optional), the column separates all samples.

In its standard configuration, the GCMS-QP2010 accepts columns with an inner
diameter of less than 0.32 mm. The maximum carrier gas flow rate in the GCMS-
QP2010 is 15 mL/min, enabling direct connection of a 0.53 mm column to the MS.
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Appendix F Glossary of GCMS Terms

F.2 Glossary

Cl (Chemical lonization)

This is an ionization method where reagent gas reacts with the sample molecule to
produce ions. Fewer peaks are produced compared to El, but since it is a "soft"
ionization method (with a complex ionization mechanism), it has the advantage of
being able to obtain molecular weight information for compounds that cannot be
analyzed by EI.

When detecting negative ions, this method is called negative ion chemical ionization
(NCI).

Channel

See group.

Chromatogram

This is the graphic output (plot) obtained by detecting compounds as they elute from
a chromatograph.

Condensation

Water droplets can form and adhere to the surface and interior of the instrument.
Since condensation is damaging to the instrument, exercise caution during
installation.

Compound Finder

Checks to see if the target compound is in the sample matrix. Because it uses
spectrum similarity, it is necessary that the target compound standard spectrum be
recorded in the compound table.

Consumable parts

These are parts that wear out during use of the GCMS-QP2010, e.g., the GC
injection port septum or ion source filament. Maintain adequate supplies of these
parts.

Conversion Dynode

The conversion dynode is located at the entrance to the detector. A high voltage
electrode, it efficiently converts positive ions into electrons or negative ions into
positive ions, according to polarity. It increases sensitivity, particularly in the high
mass range, and facilitates the detection of negative ions. It is used as the detector in
the GCMS-QP2010.

Corrected area normalization method

This method quantitates each peak according to an external standard calibration
curve, then adds the quantitation values and determines the percentage of the
quantitation values for each component with respect to this total. See Appendix A
"Peak Processing and Mass Spectrum Operations" on page 273 for more
information.

Corrected area normalization with scale factor method

This method calculates peak concentrations using the total area (height) as a scale
factor (dilution factor), rather than letting that total be 100 (concentrations expressed
as a percent of total.) See Appendix A "Peak Processing and Mass Spectrum
Operations" on page 273 for more information.
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D

Database
See library.

Deflector
See off-axis deflector.

Detector
This component converts measured sample characteristics into an electrical signal.
The sample is ionized and passes through the ion source box. The ions are mass-
separated by the quadrupole rods and then converted into an electrical signal by the
detector. The GCMS-QP2010 uses an electron multiplier equipped with a conversion
dynode.

DI (Direct Sample Introduction)
The sample is inserted directly into the MS with a DI probe. The probe is heated to
vaporize the sample, which is not separated by the GC column.

E

El (Electron Impact lonization)
This common method obtains ions from sample molecules. Electrons from a filament
are accelerated to 70eV and directed into an ionization chamber, where they impact
with the sample molecules present. Because this is a "hard" ionization method, the
molecules are cleaved and fragments are produced. Structural information can be
obtained from the fragments, and a database of spectra makes library searches
possible. This is a highly reproducible and reliable method for qualitative and
quantitative analysis.

Electron Volts (eV)
This is the energy applied to the electrons for ionizing a molecule or atom.

Emission current
The filament is heated by passing a relatively large current through it. Current in
excess of the heating current causes the release of electrons by thermal emission.
This emission current is very small in comparison to the heating current (approx.
75 mA), and is controlled electronically so that its amperage is constant. The majority
of the electrons move towards a trap or collector electrode from the ion source box.
The collector current is always less than the emission current.

Evacuation rate
This expresses the evacuation capability of a vacuum pump.

Event
The acquisition mode is set for the Event.
Up to two events can be set for each group. Set the Acquisition mode for Event 1 to
Scan, and SIM for Event 2.
If two events have been set, the start and end time in successive two rows for the
SIM table (MS parameter) should be set to the same values respectively.
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Event Time
This is the acquisition interval for each event. If only one event is set for a group, the
Event Time is the same as the acquisition interval. If two events have been set for a
group, the sum of the Event Time for Scan mode and SIM mode becomes the
acquisition interval for the group.

External standard method (absolute calibration curve method)
This quantitative method calculates the concentration of a target compound by
creating a calibration curve showing the relationship between the absolute mass or
concentration of a compound in a standard and the area or height of its peak. An
unknown sample is analyzed under identical conditions, and the calibration curve is
applied to the area or height of the peak in the unknown sample. For this method, the
analytical conditions of the unknown sample must be exactly the same as those of
the standard. Injection volumes must be constant, since the method accuracy is
dependent on the volume of the sample injected. See Appendix A "Peak Processing
and Mass Spectrum Operations" on page 273 for more information.

F

Feed-through
Terminal where electrical signals enter without compromising the vacuum in the MS.

Filament
The filament is made of rhenium. Connected to the ion source box, it generates the
electron beam necessary for ionizing the samples. Two filaments are present so that
if there is a problem with one of the filaments, the operator can switch to the other
one.

File
In computer terminology, a compilation of data into a single unit is referred to as a
file. In the GCMSsolution software, the data, tuning conditions, methods, batch
schedule, report format, and libraries are each compiled into files, and are saved with
the extensions shown below.
Data file (*.QGD)

Tuning file (*.QGT)

Method file (*.QGM)

Batch schedule file (*.QGB)
Report format file (*.QGR)
Library file (*.LIB)

Format (report format)

In the GCMSsolution software, various types of reports can be printed, including the
method, data processing results or library search results. Format refers to the
customizable layout of these items.

G

GC pressure parameters
The pressure parameters precisely control the pressure of carrier gas flowing
through the GC column at each stage of an analysis.
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GC temperature parameters
The temperature parameters precisely control the temperature of the column oven at
each stage of an analysis. Injection port and interface temperatures can also be
specified.

Ground
For safety, ensure that the GCMS-QP2010 is properly grounded to an earth ground
during operation.

Group (channel)
This consists of the mass of ions to be measured during a time interval of a SIM
analysis. A different group is normally used for each compound present.

A single analysis can be grouped into periods of time. The time bands are referred to
as groups or channels. There can be up to 128 groups; up to 64 masses (ions) can
be set for each group. Therefore, up to 128 x 64 or 8,192 masses (ions) can be
monitored.

Index search
This search method extracts information from a specified library file on the basis of a
specified search index, or list of criteria for filtering searched information.

Interface
See Transfer line interface.

Internal standard method
An internal standard compound is added to each standard and sample. First, a
calibration curve is created, expressing the relative sensitivity and mass ratio of a
standard target peak relative to the internal standard peak. The concentration of the
target compounds is then calculated by applying this calibration curve to the area
ratio or height ratio of the peak of the unknown sample. This method compensates
for variations in analytical conditions.

lonization
This is the process of removing one or more electrons from a molecule or atom and
converting it to a positive ion. In the GCMS-QP2010, the column separates the
injected sample, after which it is ionized by the ion source. Although El is used as the
standard ionization method, Cl and NCI ionization are other ionization options.

lon source
This component ionizes the eluted compound from the column. It consists of the ion
source and Lens 1.

lon source box
The lon source box consists of the ion source and lens stack. It is used to ionize the
sample molecules and direct those ions to the quadrupoles.
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L

Lens stack
Lens 2, Lens 3 and Lens 4 make up the lens stack, which efficiently extracts and
accelerates the ions produced by the ion source, directing them to the quadrupole
rods.

Level
Up to 64 calibration points can be specified for a calibration curve in the
GCMSsolution software. Level 1 through 64 is assigned to each of these calibration
points. Each level can be determined by calculating the average of up to 10 repeat
injections.

Area
(Height)

/\ Average of data

Average is taken point number
between analysis

repetitions, determining
the calibration curve

Level 64

Level 63

Level 4
Level 2

Level 1

Concentration

Enlargement near Level 1

Calibration curve
Figure F.1 Calibration Levels

Library (library file)
This is a compilation of mass spectral data used for similarity searches. Library files
include public library files, such as the NIST database, and private library files that
can be created by individual users. When a similarity search is executed, similar
mass spectra are sought from the specified library files.

Library search (similarity search)
The mass spectrum of an unknown compound is compared to the spectra in a library
file (database); the most similar spectra from the library file are listed. In addition,
mass spectra can be selected from library files using specific search indexes (index
search).

Linear
This is a calibration curve fit type for quantitation. Up to 64 different standard
concentrations are analyzed, and a linear calibration curve is calculated by the least
squares method. If there is only a single calibration level, a simple straight line
passes through the single point and the origin. If there are two or more calibration
levels, and the curve does not pass through the origin, a linear calibration curve is
drawn through those two points. In other cases, a linear curve is drawn using the
least squares method. Each point can represent the average of up to 10 individual
analyses.
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Main rod
See quadrupole rods.

Maintenance parts
These are parts that are necessary for the safe and optimal operation of the GCMS-
QP2010. These parts are not changed frequently, but should be changed as they
deteriorate.

Mass number
This refers to the integer value in atomic mass units of an ion within a mass
spectrum. The mass analyzer measures the exact mass of an ion, but the mass
number represents the closest integer to that the exact mass.

Mass calibration
Using a calibration standard, such as PFTBA, a spectrum is acquired. During the
scan of the PFTBA spectrum, the exact time of detection of a known mass peak is
matched with the mass peak's exact mass. Approximately 20 exact mass values of
PFTBA are matched with the exact time of detection during a single spectrum scan.
Since the mass analyzer can only measure the time during a spectrum scan, it uses
mass calibration to identify the mass using the times at which mass peaks are
detected.

Mass pattern adjustment
In the GCMS-QP2010, the mass pattern can be adjusted to any pattern (intensity
ratio) using the Tuning application.

The mass pattern adjustment refers to the process of adjusting a mass spectrum
(raw data) acquired by a quadrupole mass spectrometer using the mass patterns
from a magnetic field mass spectrometer as a standard. Otherwise, the patterns
acquired with a quadrupole mass spectrometer would differ from those acquired with
a magnetic field mass spectrometer, even though the mass spectra (raw data) are
identical. The mass pattern from a magnetic field mass spectrometer is used as the
standard because of the vast amount of data accumulated and used over its long
history.

Mass spectrum
This refers to the bar graph display of the intensities of ions in their m/z order.

Megabore column
Name used for a capillary column of diameter 0.5 - 0.53 mm.

Method

This refers to a compilation of the parameters controlling the MS and GC units for

data acquisition and data processing. Methods are saved as method files. The

advantages of using methods are listed below.

(1)When analyzing samples similar to those analyzed in the past, analyses can be
performed with a previously developed method, without having to reset the
various parameters.

(2)By using a Batch Table, automated analyses can be performed using a different
method for each sample in the autosampler.

(3) Since analysis parameters and data processing parameters can be saved as a
single file, data management is simplified.
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Method file
This is a file used to save a method that has been developed in the "Analysis"
window or in Method Development mode. It is saved with the extension .qgm.

Molecular formula
This is a chemical formula that shows the actual numbers and types of atoms in a
molecule, but not the chemical structure.

Molecular ion
A molecular ion is formed from the loss of one electron from a molecule, without
breaking any intramolecular bonds. Since many compounds have isotopic atoms, the
molecular weight of a pure compound and the m/z value of the molecular ion peak
are defined as the most abundant isotope peak found at the highest value of m/z in
the spectrum. For benzene, which has substantial m/z 79 and m/z 80 peaks, the
molecular ion is considered to be at mass 78.

Multiple reference relative retention time method
When large retention time shifts occur, retention time correction can be improved by
selecting multiple reference peaks. In this method, the peaks are classified into
multiple zones. A reference peak is specified for each zone, and the peaks within the
zone are identified based on each zone's reference peak.

See also Relative retention time method.

m/z (mass-to-charge ratio)
This is a value that divides the mass of an ion by its electrical charge number.

N

Narrow bore capillary column
This is the general term for capillary columns with an inside diameter of
0.2 - 0.25 mm. This is the standard column used in the GCMS-QP2010.

NCI (Negative ion Chemical lonization)
See Cl (Chemical lonization)

Needle valve
This is a valve that makes minute flow regulation possible.

NIST
This is the acronym for the National Institute of Standards and Technology (US).

Normalization method (Area normalization)
The detected peak areas or heights are added, and the percentage of each peak
area or height with respect to the total value is determined. See also Corrected Area
Normalization method.
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O

Off-axis deflector
The deflector electrode produces a negative charge, which helps to direct ions to the
detector. It is off-center with respect to the central axis of the quadrupoles.

O-ring
This is a rubber ring that is installed at the interface between certain types of
connections, for example, at the contact surfaces between the door and the analyzer
housing. The O-ring seals the two surfaces and prevents vacuum leaks.

OS (Operating System)
This underlying software program efficiently manages the overall computer operation
and resources. All of the software for the GCMS-QP2010 operates under MS-
Windows 2000, which is one type of OS.

P

Peak profile
This refers to the raw peak of a mass spectrum, displayed in the "Peak Monitor"
window. In scan analysis, a mass spectrum is obtained by processing this raw peak.

Peak report
In the GCMSsolution software, the peak processing results and quantitation results
for analyzed data can be compiled and displayed and/or printed out. This compiled
table is called the peak report.

PFTBA

This is the acronym for perfluorotributylamine. PFTBA is one of the tuning standards
normally used for mass analysis when ions with a mass of up to 700 are analyzed. It
is used when performing resolution adjustment, sensitivity adjustment (mass pattern
or target mass), and mass calibration.

Molecular formula: (C4Fg)3N

Point-to-point calibration curve
This is a calibration curve fit type for quantitation. Up to 64 different standard
concentrations are analyzed, and a point-to-point calibration curve is created. No
curve fit constant is displayed in the quantitation table when a point-to-point curve fit
is specified, and none can be entered. If there is only a single calibration level, a
simple line that passes through that point and the origin is drawn. If there are two or
more calibration levels, a point-to-point curve is drawn; the initial line must pass
through the origin. Each point can represent the average of up to 10 individual
analyses.

Pre-amp
The pre-amp amplifies the output current from the secondary electron multiplier.

Pre-rod
See quadrupole rods.

Private library
See library.
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Pt sensor
Platinum is used as a temperature sensor because its resistance is dependent on the
temperature. For example, a Pt sensor is used to control the transfer line interface
temperature.

Purge vent
This is the carrier gas outlet of the GC-2010 purge line. Connect a bubble flow meter
to this outlet to check the purge flow rate.

Q

Quadratic/cubic
This is a calibration curve fit type for quantitation. Up to 64 different standard
concentrations are analyzed, and a second order (quadratic) or third order (cubic)
curve is drawn by the least squares method. For quadratic curves, three or more
calibration curves are required. For cubic curve fits, four or more calibration points
are required. The curve will be calculated as a quadratic equation if there are three
points and as linear if there are two or fewer points. Each point can represent the
average of up to 10 individual analyses.

Quadrupole mass filter
An electromagnetic field is obtained by applying RF amplitude and DC voltage to the
quadrupole rods, creating a mass filter that allows passage of only the ions with a
specified mass.

Quadrupole mass spectrometer
This consists of an ion source, four quadrupole rods, and a detector, as shown in the
figure below. As the ions pass through the quadrupoles, they are separated by mass.

s B
—J % )

lon source Quadrupoles lon detector

Figure F.2 Quadrupole Mass Spectrometer Diagram

Quadrupole rods
The four quadrupole rods operate in rod pairs to form a hyperbolic electrical field.
The main rods have both RF and DC voltage applied.

The GCMS-QP2010 also uses pre-rods, where only RF voltage is applied. This
keeps the main quadrupoles clean and improves ion transmission.

Quantitation
This refers to the process of determining the concentration of a compound or the
concentration ratio of the compound in a sample. Quantitation in the GCMSsolution
software can be performed by several calculation methods.
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R

Reference
See Type (Type selected in Method).

Reference ion
Reference ion intensity ratios can be used along with retention time for compound
identification. Up to 5 reference ions can be specified for comparison to the base
peak in the compound spectra. For a compound to be identified, each reference ion
must be within an specified range of relative intensity compared to the target ion.

Relative retention time method
In this method, identification is performed after correcting for the retention time drift
for each peak. First, a specified reference peak is identified by the absolute retention
time method; then the target peaks are identified by the relative retention time.
Specifically, the actual retention time of the target peak is corrected by calculating a
ratio based on the shift in retention time of the reference peak.

See also Multiple reference relative retention time method.

Repeller Electrode
Electrode that forces ions out of the ion source box.

Resolution
Resolution expresses the degree to which two adjacent peaks are separated.
Resolution adjustment refers to adjusting the peak width of mass peaks. The
resolution when analysis is performed by a quadrupole MS is shown by the following
formula.

R: Resolution

M: Mass of measured peak

AM: Mass difference between measured peak and adjacent peak
W: Interval between measured peak and adjacent peak

AW: Measured peak width

M M+AM

100%
50%

WA aw

For a quadrupole MS, the following expression is used.
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In cases where the above expression is equal to 2, subsequent multiples of the peak
height can be expressed as:

RF power supply

This is the power supply that generates the high frequency voltage and direct current
voltage applied to the quadrupoles.

Rotary pump

S

Also referred to as a rotary vane vacuum pump. It produces a vacuum of 1073 Torr
and is used as the backing pump to the turbomolecular pump. In the GCMS-QP2010,
the standard configuration uses one rotary pump, but if a DI or Cl unit is added as an
option, an additional rotary pump is required.

See also Evacuation rate.

Sample type

(Set in Batch Table and Sample Log-in)
The samples are categorized by type according to the analysis objectives, as follows:

Unknown: Sample of unknown content and concentration. Concentration
calculations are performed using a previously acquired calibration curve.

Standard: An injection of a standard solution of known concentration; used to create
a calibration curve. The manner in which points are added to the calibration curve is
also selected.

Initialize calibration curve:
All of the previous calibration curve information in a method is cleared. Ordinarily, this
is selected for the first standard in a batch table.

Add calibration level.

A calibration point is generated at the level indicated by the level number column. If
there is already a point at this level, then the value is averaged with the previous
results.
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Replace calibration level:

A calibration point is generated at the level indicated by the level number column. If
there is already a point at this level, then the previous results are deleted and a new
point is generated.

Control: Standard solution or QA/QC sample designated as control in the properties
section of the data file. Processing is the same as with an unknown sample.

Unspiked: Unspiked unknown sample in an unspiked/spiked pair.

Spiked: An unknown sample is spiked with a known amount of standard. The percent
recovery of the spike is calculated using the unspiked sample, which is analyzed
immediately prior to the spiked sample.

Standard (ISTD Recovery): Used when the QA/QC function requires the ISTD %
recovery to be calculated.

Savitzky-Golay method
Digital filter for smoothing that uses the least squares method. In comparison to the
moving average method, it allows high-frequency signal components to be more
easily transmitted, but has inferior noise performance.

Scan
This is the process of analyzing mass spectra by continuously changing the RF
voltage or DC voltage in one direction as applied to the quadrupoles.

The interval of the change is called the Event Time and the rate of the change is
called the scan speed. If the range of masses 10 to 610 were scanned at an Event
Time of 0.1 second, the scan speed would be 6,000 AMU/second.

Scan speed
See scan.

Search index
This refers to one more criteria used for performing an index search. In the
GCMSsolution software, the molecular weight, molecular formula, class, retention
index, base peak and compound name can be used as a search index.

Sensitivity adjustment
This consists of adjusting the ion source lens voltages, RF parameters and detector
voltage to obtain the best intensity and peak shape for a specific PFTBA mass peak
chosen in "Edit Tuning Condition" dialog box in Auto Tuning.

Septum purge
This is a flow path, located just under the septum in the injection port, that uses
carrier gas to sweep any contaminants from the injection port and reduces or
eliminates large tailing solvent peaks.

Silica capillary
This is a capillary column in which the fused silica base is coated with polyamide

resin as the stationary phase. See also Capillary Column. It is used as resistance
tubing to control the amount of PFTBA tuning standard introduced.
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SIM (Selected lon Monitoring)

This method detects only specific masses. As with MC, chromatograms are obtained
for each mass. The ions to be detected are specified prior to analysis. Since the
number of ions detected is limited, detection sensitivity is extremely high, making it
possible to measure picogram quantities of compounds.

Similarity search

See Library Search.

Solvent flush method

In this injection method, sample, air and then solvent are injected in that order, by
drawing them into the syringe in the opposite order, as shown in the figure below.
Solvent flush injection of samples can be performed reliably by a variety of methods
with the AOC autosampler.

Sample Air Solvent

Figure F.3 Solvent Flush Method

Split injection

This is a sample introduction technique used primarily in capillary chromatography
when sample concentrations are high. The sample is introduced into the injection
port, where it is divided into two flow paths. One flow path enters the analytical
column, while the other is vented.

Splitless injection

This is a sample introduction technique used primarily in capillary chromatography
when sample concentrations are low. Sample is introduced into a hot split/splitless
injection port, where the solvent is vaporized, but not the analytes. A small amount of
solvent flows into the relatively cool column and recondenses. The analyte
compounds collect in the recondensed solvent located at the head of the column.
After a period of time has elapsed (the sampling time), the split vent opens and
sweeps the excess solvent vapor out of the injection port. A temperature program
then begins in the column oven.

Split vent

This is the carrier gas outlet of the split line flow path. Connect a bubble flow meter to
this outlet to check the split flow rate.

Standard Addition

Coexisting compounds in the sample sometimes can skew the concentration results
of a target compound. This is referred to as the matrix effect. This calibration curve
method compensates for this adding various levels of a known standard to identical
quantities of sample and calculating the concentrations of the samples. In other
words, a sample with no spiked standard, and the same sample with various levels of
standard added are analyzed. A calibration curve is created with the quantity of
standard added on the horizontal axis, and the peak area or height on the vertical
axis, and quantitation is performed.
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T

Target
See Type (Type selected for Method).

Temperature control zones (heated zones)
These are components of the system with temperature control.

TIC (Total lon Chromatogram)
The TIC represents the sum of the ion intensities at a particular time. The TIC is
similar to chromatograms detected by gas chromatography using a FID (Flame
lonization Detector) detector.

TIME BAND method
This method uses a specific retention time span to identify each compound.

Allowable retention time band = +/-TIME BAND (minutes)

If the expected retention time is 5.0 minutes and the retention time band is

0.5 minutes, the allowable retention time band is 5.0 minutes +/-0.5 minutes, or from
4.5 minutes to 5.5 minutes. The advantage of this method is that an optimal retention
time band can be specified for each peak. This method can be time-consuming to set
up, as it is necessary to make the setting for each peak.

The Band method is useful when peak widths do not change over time, as in a GC
temperature-programmed analysis.

TIME WINDOW method
This is a method specifies a certain retention time span for all peaks that is a
percentage of the retention time. This window increases with retention time.

Allowable time window = +/-(Expected retention time (min) x TIME WINDOW (%))

If the expected retention time is 5.0 minutes and the time window is 10 %, the
allowable time window is 5.0 minutes +/-10 % of 5.0 minutes, or from 4.5 minutes to
5.5 minutes. This method is simple to set up, but has the disadvantage that the
window allowed for each component can overlap with the windows of other
components.

This method is used for analyses where the peak widths increase with time, as in
isothermal analysis.

Transfer line interface
This component connects the capillary column to the MS ion source.
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Triazine
Abbreviation for tris(perfluoroheptyl)-S-triazine. Used when mass calibration or
sensitivity adjustment is to be performed for ions of mass 1000 or less. Triazine is
commercially available.

C7 Fis

C7 Fis N C7 Fis

Figure F.4 Triazine Structural Formula

Type (Type selected in Method)
When performing identification and quantitation, the standard compounds are
categorized into the following types according to the way they are used.

Target: This is a compound that is the object of quantitation.

Internal Standard: This is a compound of known concentration added to all standards
and samples for the purpose of quantitating other components in the sample. Also
referred to as IS.

Reference: This is a known compound added to all standards and samples for the
purpose of identifying other components in the sample. The expected retention time
and actual retention time of the reference peak is used to relatively correct for any
retention time shifts. Up to 8 reference compounds can be designated.

Internal Standard & Reference: An internal standard compound can also be used as
a reference for retention time correction.

Discovery: Select this when using the Compound Finder.

Tuning
Tuning is the process of optimizing the MS. Tuning of the MS is performed in order
to:

(1) Verify that there are no abnormalities in the status of the instrument, and trace the
cause of any problems.

(2) Determine the optimum operation parameters.

The types of adjustments include mass calibration, resolution (peak width)
adjustment and intensity adjustment. Intensity adjustment can be performed by
sensitivity adjustment, either by specifying a target mass, or by relative intensity
adjustment (mass pattern adjustment).
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Turbomolecular pump
This vacuum pump maintains a high vacuum in the ion source and analyzer within
the vacuum housing. Gas molecules collide with the moving rotor blades, directing
the gas molecules in a certain direction. If the gas molecules collide with other gas
molecules more often than the rotor, then the pump stops. Therefore, the turbo pump
must be backed up by another type of pump, usually a rotary pump.

See also Evacuation rate.

Vv

Version upgrade

This refers to a software improvement. Normally, when a version is upgraded, a new
version number is assigned.

The current version number of the software can be checked by selecting the About
GCMSsolution command in the Help menu of the GCMSsolution software.

Vespel ferrule
This is a ferrule made from polyamide resin that seals the capillary column interface.

w

Wide bore capillary column

Designation for capillary columns of inner diameter 0.32 mm. Can be used in the
standard GCMS-QP2010 configuration.

Window identification method
See Time Window method.
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