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Introduction ”

Introduction

Read this Instruction Manual thoroughly before using the product.

Thank you for purchasing this product. This manual describes the installation, operation, usage cautions,
accessories and options for this product. Read this manual thoroughly before using the product and operate the
product in accordance with the instructions in this manual.

Keep this manual for future reference.

B IMPORTANT

+ If the user or usage location changes, ensure that this Instruction Manual is always kept together with the
product.

« If this manual or a product warning label is lost or damaged, immediately contact your Shimadzu
representative to request a replacement.

» To ensure safe operation, read all Safety Instructions before using the product.

» To ensure safe operation, contact your Shimadzu representative if product installation, adjustment, or re-
installation (after the product is moved) is required.

B Notice

+ Information in this manual is subject to change without notice and does not represent a commitment on the
part of the vendor.

* Any errors or omissions which may have occurred in this manual despite the utmost care taken in its
production will be corrected as soon as possible, although not necessarily immediately after detection.

+ All rights are reserved, including those to reproduce this manual or parts thereof in any form without
permission in writing from Shimadzu Corporation.

» Microsoft and Windows are registered trademarks of Microsoft Corporation in the United States and/or other
countries. Other company names and product names mentioned in this manual are trademarks or registered
trademarks of their respective companies.

The TM and ® symbols are omitted in this manual.

« GCsolution® and CHROMATPAC® are registered trademarks of Shimadzu Corporation in the United States

and Europe (Office for Harmonization in the Internal Market).

© 2010-2017 Shimadzu Corporation. All rights reserved.
Original version is approved in English.
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” Introduction

B About the Instruction Manual

The GC-2025 Instruction Manual consists of the following two volumes:

Name

Available Form

Contents

OPERATION MANUAL

Printed document
Part No. 221-79105

Describes the instrument operating procedures.
The maintenance and inspection procedures required to
keep the instrument in good condition are also explained.

INSTRUCTION MANUAL

+ CD-ROM (attached to the
instrument)
Part No. 221-79101-91

* Printed document (for

pay)
Part No. 221-79103

Describes the instrument features and how to use these
features. (This manual)

B Indications Used in This Manual

Warnings, Cautions, and Notes are indicated using the following conventions:

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

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

Emphasizes additional information that is provided to ensure the proper use of
ll/ NOTE

this product.

The following symbols are used in this manual:

IS

Indicates the location of related reference information.

[]

Indicates text or expressions that appear on the screen, such as buttons, menu
items, setting options, window titles and icons.

Example: Click [OK].

I GC-2025




Safety Instructions ”

Safety Instructions

Read the "Safety Instructions" thoroughly before using the product, and use the product correctly.
The instructions described in this section are critical to your safety. Be sure to observe these instructions.

B Product Applications

The GC-2025 Gas Chromatograph is a gas chromatography system used to perform qualitative and quantitative
analysis.
To ensure safe operation of this product, observe the following safety instructions.

. Be sure to use the system only for analytical purposes.

. Be sure to follow the procedures described in instruction manual and operation manual.

. Be sure to observe all warnings and precautions.

. DO NOT disassemble or modify this system without Shimadzu Corporation permission.

. Be sure to contact your Shimadzu representative when GC system internal repairs are needed.

. Contact your Shimadzu representative if product installation, adjustment, or re-installation is required.

N OO oA W N -

. Wear eye protection when carrying out maintenance or inspecting syringes, glass inserts, columns or
detectors.

H Installation Site

AWARNING
FIRE

Hot air exhausts from the opening. Blowing hot air directly to flammable materials could cause
combustion, resulting in burns or fire. DO NOT place any flammable material near the opening.

GC-2025 ll
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” Safety Instructions

® Clearance on Sides and Rear Face

/A CAUTION

When the column oven is cooled, extremely hot
air is exhausted from the rear face exhaust vent.
As a result, when installing the instrument be
sure to observe the following.

DO NOT place flammable materials behind the
instrument.

Be sure to maintain a clearance of 300 mm or
more between the rear cover and wall.

Be sure to maintain a clearance of 100 mm or
more on the left side of the instrument.

To open/close the oven door and to turn on/off
the power switch, be sure to maintain a
clearance of 100 mm or more on the right side
of the instrument.

Be sure to maintain sufficient space in the rear
for maintenance and inspection of the rear
face of the instrument.

W Installation

~

/|

Minimum

300 mm
| | &
IS
S
T
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. . o)
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. —

Minimum Minimum
100 mm 100 mm
TOP VIEW

FRONT VIEW

|~ Width: 400 mm |

Height: 420 mm

To ensure safe operation, contact your Shimadzu representative if product installation, adjustment, or re-
installation (after the product is moved) is required.

A CAUTION

To protect the instrument from damage, move it down carefully
without giving any physical shock to it.

» Be sure that two people lift the GC, with each holding the
middle section between the rubber feet. (See figures on

I]:? Refer to "1.3 Installation Site" for information about power supply and wiring.

The instrument weighs approximately 30 kg.

right.)

DO NOT hold the column oven door to lift the GC. Doing so

may break the door.

DO NOT hold the instrument’s rubber feet or font/rear edges
when lifting the instrument. When the instrument is set down,

you may pinch or injure your fingers.

GC-2025
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Safety Instructions ”

B Power Supply and Wiring

/A WARNING
HIGH VOLTAGE

Before connecting the power cable to the distribution board, turn OFF the power to the distribution board.
The power supply must have a switch or a circuit breaker adapted to the power supply capacity.

The switch or circuit breaker must be installed within easy reach of the operation.

The switch or circuit breaker must be marked as the disconnecting device for the GC-2025.

Do not place heavy items on the power cable.

Power supply voltage: 115 VAC, 230VAC Frequency 50/60 Hz
Power supply capacity: 1700 VA (115 V model), 3100 VA (230 V model)

B Connecting the Power Cable

® 230 V model (P/N 221-73900-44)

The power cable uses a plug.

® 115V model (P/N 221-73900-42) and 230 V model (P/N 221-73900-21)
A CAUTION

Wire the power cable correctly as shown below to avoid damage to the unit or supply fuse.

The power cable is color-coded as follows.

Brown Connected to HOT of AC line.

Blue Connected to NEUTRAL of AC line.
Green/Yellow Grounding (GROUND)

Brown

Power cable

___Green/Yellow

When an electric leak from the wiring or instrument is detected the earth leakage circuit breaker automatically
shuts off the electricity in order to reduce the risk of electric shock or fire.

GC-2025
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” Safety Instructions

AWARNING

To prevent accidents, such as fire, electric shock or burns, observe the following safety instructions.

General

+ Keep flammable materials away from cables and plugs. Failure to observe this instruction could damage the
cables or plugs, resulting in an electric shock or fire.

» Fasten or bundle the metallic gas piping for the gas chromatograph neatly and avoid routing them near
sockets, power supply cables or power plugs. If a metallic pipe comes into contact with the power source,
an explosion due to heating may occur, resulting in burns.

Power socket

» DO NOT exceed the current rating of the socket. Exceeding the rating could cause heating and lead to fire.

+ DO NOT share the breaker or socket for the GC-2025 with any equipment such as a data processor. The
flow of current higher than the rating could cause heating and lead to fire.

+ DO NOT use the socket if it comes loose. When the power plug cannot be plugged securely, this could lead
to an electric shock or fire from overheating due to contact failure.

Power plug

+ Insert the plug all the way seated in the socket. Imperfect plugging could lead to an electric shock or fire
from overheating due to contact failure.

» Plug and unplug the power plug straight.

» Plugging or unplugging in the slanting direction will deform the prongs, which could cause contact failure
and lead to heating or fire.

+ DO NOT plug or unplug the power plug with a wet hand. This could cause an electric shock.

» Be sure to hold the plug body when unplugging it. Unplugging it from the socket while pulling the cable may
lead to fire from overheating due to insulation failure.

* DO NOT unplug the plug while the GC-2025 power switch is on. Doing so will cause electric sparking to
occur and could cause the organic solvent to catch fire.

» Using a plug with chipped or broken cover could cause an electric shock or ignition.

» Deformed or damaged prongs could lead to an electric shock or heating due to improper plugging.

+ If the power plug is extremely loose or insecure when it is inserted, an electric shock or ignition could occur.

» To prevent fire by tracking phenomenon, clean dust off the plug with a dry cloth at regular intervals (at least
once every six months).

About the tracking phenomenon
If a plug is inserted into a socket for a long time, dust may adhere to the socket and the plug. If dust is
exposed to moisture, sparking occurs repeatedly between the prongs of the power plug. This heat
causes thermal deterioration of insulation in contact with the power socket, which allows the current to
flow between the prongs of the power plug and eventually ignites.

Power supply cable

» DO NOT place heavy items, for example, an instrument, on the cable. Any wire inside the cable may be
disconnected. Using the instrument with a disconnected wire could lead to heating or ignition.

« DO NOT bend, distort or pull the cable forcibly. Any wire inside the cable may be disconnected. Using the
instrument with a disconnected wire could lead to heating or ignition.

+ DO NOT secure the cable with a nail or staple. Nailing or stapling the cable will damage its sheath, which
could lead to heating or ignition.

+ DO NOT connect another cable for the purpose of extension. Wrapping vinyl tape around multiple cables
could cause the wrapped portion to overheat and unwrap, resulting in an electric shock or fire from
overheating.

» DO NOT bundle cables when using the instrument. This could cause heating, smoking or ignition.

+ DO NOT use an extension cable or power strip. Doing so could lead to fire from overheating.

+ If the cable is too hot to touch, the flowing current is higher than the current rating. The power plug, power
supply cable or power socket could break, resulting in heating or ignition.

+ If the power is turned on and off as you move the power supply cable, any wire inside the cable might be
disconnected.

Using the instrument with a disconnected wire could lead to heating or ignition.

GC-2025
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B Action to Take If a Problem Is Found

If any of the following problems is found, immediately turn off the power switch of the gas chromatograph and
unplug the power plug from the socket.

For the details about the remedy or solution, consult your supervisor in charge of the instrument or contact your
Shimadzu representative.

» Abnormal smell or smoking is issued from the power plug.

» The power plug is deformed due to overheating.

» The prongs of the power plug are darkened or scorched.

» The prongs of the power plug are bent.

» The power plug is inserted loosely and becomes easily unplugged.

» Abnormal smell or smoking is issued from the power supply cable.

* The power supply cable or power plug is heated and too hot to touch.

» The instrument is turned on or off when you touch or fold the power supply cable.

» The power supply cable sheath is worn or cracked.

B Inspection of Earth Leakage Circuit Breaker

When an electric leak from the wiring or instrument is detected the earth leakage circuit breaker automatically
shuts off the electricity in order to reduce the risk of electric shock or fire.

Check the operation of the earth leakage circuit breaker at regular intervals. If the earth leakage circuit breaker
does not operate correctly, this could increase the risk of electric shock or fire.

® Inspection procedure

Ensure that the power of the gas chromatograph is off.

Unplug the power plug of the gas chromatograph from the socket.

Press the test button on the earth leakage circuit breaker.

Check that the breaker activates and shuts the power off.

Reset the breaker.

Plug the power plug of the gas chromatograph into the socket.

SOOI Ah W ih=—

g/ NOTE

To keep the instrument in good working condition and to maintain accurate temperature control, a suitable power supply
must be used.

If either voltage or current of the power source is not suitable, the instrument may not work properly, such as the column
oven temperature cannot be raised as required.

The gas chromatograph is equipped with several high-capacity heaters and runs an analysis while controlling the
temperature of the column oven, injection port, and detector at an optimal level.

GC-2025 vil
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B Gas Usage Precautions

The following information explains important points concerning the handling of high-pressure gas. Be sure to
read all information carefully and follow all instructions.
For information on gas types, purity, and supply pressures, refer to "1.3.11 Gas type and supply purity".

VIl

® When handling high-pressure gas cylinders:

Be sure to observe all laws and regulations in your country.

Be sure to install gas cylinders in a well-ventilated outdoor area, away from direct sunlight. Use tubing to
bring the gases to the lab.

DO NOT allow the temperature of the gas cylinders to exceed 40 °C. Keep all flammable items at least
2 m away from gas cylinders.

Be sure the work area is well ventilated when using high-pressure gases.

Perform a daily leak check before starting operation using soapy water, etc.

When using flammable gases (e.g. hydrogen), DO NOT smoke or use fire within 5 m of the instrument.
Locate fire extinguishers nearby for use in case of accident.

Be sure to secure gas cylinders in place with cylinder clamps or ropes to prevent them from falling over.
Be sure to use only oil-free reducing valves.

DO NOT use pipes that have oil on the inner surface.

Be sure to close the main valve of a gas cylinder immediately after using that gas.

The "Hydrogen Gas Handling Instructions" label (part No. 221-44025-01) can be supplied free of charge.

/A WARNING

WHEN USING HYDROGEN GAS

Risk of explosion.

If hydrogen accumulates in the column oven, it could cause an explosion.

DO NOT leave the hydrogen pressure control valve open when the system is not in use. When not in use, turn
the valve OFF and cover the column mounting port with a sealing plug.

Detector
W/ W/

Thermal insulation cup — |

Capillary adaptor \%

Graphite ferrule with a wire /%

Column nut (Split nut)

Capping the column mounting port of detectors

GC-2025




/AWARNING
WHEN USING HYDROGEN GAS

» Be sure to keep the supply pressure to the flow controller at 500 kPa
maximum.

With the default hydrogen flow rate (40.0 ml/min), 300 kPa is sufficient for

the supply pressure to APC.

+ If the flow controller should malfunction while operating at a pressure in
excess of 500 kPa, a large amount of gas will overflow and flames will
leak out from the FID detector, which may lead to a serious fire.

» Be sure to ventilate the work area so that any leaking hydrogen is vented

out of the room and cannot accumulate. Hydrogen gas is lighter than air
and if it leaks, it can accumulate near the ceiling.

WHEN USING HYDROGEN AS A CARRIER GAS

If a large amount of hydrogen is exhausted in an inadequately ventilated

room, it could lead to an explosion.

» Be sure to discharge exhaust from the split vent and the purge vent to
open air or ventilation equipment such as a draft chamber in order to
prevent the accumulation of hydrogen gas in the room.

+ Install the instrument inside a draft chamber or in a room where a
sufficient gas exhaust system is provided.

» Be sure to install a hydrogen gas sensor in the work area to measure
hydrogen gas concentration and keep the hydrogen concentration low.

/A CAUTION
GAS PIPING

DO NOT set a gas inlet pressure that exceeds the allowable maximum
pressure range described in the instrument’s manual.

If a higher pressure than the specification is applied, the pressure regulator
valve, etc. may be damaged, causing gas leak.

GAS SUPPLY PRESSURE

+ If a higher pressure than the specification is applied, the related device
may be damaged.

» Be sure to verify the pressure specification of each device when using
the GC and sharing a single gas source with other devices.

» Be sure to specify a supply pressure that meets all specifications to
provide adequate supply of gas to all connected devices.

Safety Instructions
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” Safety Instructions

B Operation

The contents of files of the gas chromatograph may be lost as the result of an unforeseen accident. Always
create a backup to protect critical data from such accidents.

M Inspection and Maintenance

A WARNING
HIGH TEMPERATURE

RISK OF BURN - Be sure to confirm that the temperatures of all components (column oven, injection
ports or detectors) are 50°C or less prior to starting maintenance.

l{/’ NOTE
SEIZE UP

Be sure the temperatures of all related components (column oven, injection ports or detectors) have cooled to 50°C or
less before installing or detaching a column.

DO NOT turn the column nut when it is hot.
If the nut is forcibly turned, it could seize and damage the threads.

/A CAUTION

If you set a high temperature for the column oven immediately after installation, an odor may be issued.
This is the odor that is given off from the adhesive (material: corn starch, etc.) at the insulating material
used for the oven. The odor will disperse in several hours, but if necessary, ventilate the work area well.

GC-2025
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B In an Emergency

If you find that the GC-2025 has malfunctioned, immediately perform an emergency stop.
Also, prior to starting the system again, inspect the instrument thoroughly and, if required, contact your Shimadzu
representative.

® Emergency Stop Procedure

1 Turn OFF power to the GC-2025.
Turn OFF power on all the peripheral units.
Close the main valves for carrier gas, hydrogen gas, air, and makeup gas.

Unplug the power supply cable from the socket to shut the power off.
(If the GC-2025 unit’s power cable is connected to a power distribution board, turn OFF the
board’s switch.)

W

H\H\H\HHHHHHHH\HH\
)

Power switch Power cable

GC-2025
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B During a Power Outage

Take the following measures in the event of a power outage.

1 Immediately turn OFF the supply of hydrogen gas.
2 Switch OFF power to the GC.
3 Open all windows and doors of the room to thoroughly ventilate it.

4 After the power is reinstated, use the standard procedure to start the GC.

B System Warning Labels

The following labels are attached to the GC system. Failure to observe the following safety precautions can result
in death or serious injury by fire, electric shock, or explosion.

A WARNING

HOT SURFACE
Risk of burn. The label __ ,
DO NOT touch injection port, detector, or INJ/DET of I?lgTe
cover. SURFACE -
FIRE
Avoid blowing hot air directly to flammable materials.
Hot air blow from the opening could cause ignition
within flammable materials resulting in a fire or burns.
The label |
HIGH VOLTAGE of FIRE
Risk of electric shock. The label —|_§ -
DO NOT open rear cover. Only qualified service of HIGH
personnel should open this cover. VOLTAGE

XI GC-2025
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A WARNING

EXPLOSION

Risk of explosion.

If hydrogen accumulates in column oven, it could
cause an explosion.

DO NOT leave hydrogen pressure control valve open
when system is not in use. Turn this valve OFF, and
cover the column mounting port with a sealing plug.

The label of
EXPLOSION

EXPLOSION

FIRE

Risk of explosion.

If a large amount of hydrogen leaks into an
inadequately-ventilated work area, it could cause an
explosion.

« Connect hydrogen gas piping to the correct supply
port.
If the hydrogen line is accidentally connected to the Th ,

. . e label of

air inlet, a large amount of hydrogen will be EXPLOSION | 8
exhausted into the work area. °

* Prior to using the GC, be sure to inspect and confirm
that no gas is leaking in the hydrogen gas flow lines,
from gas cylinders to the GC, and from the end of

the exhausting tube. T Te

+ Be sure to close the main valve of the hydrogen gas
cylinder or generator when instrument is not in use, D
and confirm that no gas is leaking in the work area. f

« To prevent a hydrogen explosion from an accidental
hydrogen leak, be sure the instrument's location is A I
well ventilated and avoid using fire. The label of o o

* When shutting down the GC, (1) immediately close EXPLOSION ;]
the main valve of the hydrogen gas cylinder, (2) turn
OFF instrument power, (3) and perform the
shutdown procedures for other units.

The label
Danger of fire. DO NOT put anything on top cover. of FIRE

GC-2025 Xl



” Warranty
Warranty

Shimadzu provides the following warranty for this product.

1. Period: Please contact your Shimadzu representative for information about the period of
this warranty.

2. Description: If a product/part failure occurs for reasons attributable to Shimadzu during the
warranty period, Shimadzu will repair or replace the product/part free of charge.
However, in the case of products which are usually available on the market only
for a short time, such as personal computers and their peripherals/parts,
Shimadzu may not be able to provide identical replacement products.

3. Limitation of Liability: (1) In no event will Shimadzu be liable for any lost revenue, profit or data, or for
special, indirect, consequential, incidental or punitive damages, however
caused regardless of the theory of liability, arising out of or related to the use of
or inability to use the product, even if Shimadzu has been advised of the
possibility of such damage.

(2) In no event will Shimadzu's liability to you, whether in contract, tort (including
negligence), or otherwise, exceed the amount you paid for the product.

4. Exceptions: Failures caused by the following are excluded from the warranty, even if they
occur during the warranty period.
1) Improper product handling
2) Repairs or modifications performed by parties other than Shimadzu or
Shimadzu designated companies
3) Product use in combination with hardware or software other than that
designated by Shimadzu
4) Computer viruses leading to device failures and damage to data and
software, including the product's basic software
5) Power failures, including power outages and sudden voltage drops,
leading to device failures and damage to data and software, including
the product's basic software
6) Turning OFF the product without following the proper shutdown
procedure leading to device failures and damage to data and software,
including the product's basic software
7) Reasons unrelated to the product itself
8) Product use in harsh environments, such as those subject to high
temperatures or humidity levels, corrosive gases, or strong vibrations
9) Fires, earthquakes, or any other act of nature, contamination by
radioactive or hazardous substances, or any other force majeure event,
including wars, riots, and crimes
Product movement or transportation after installation
11) Consumable items
Note: Recording media such as floppy disks and CD-ROMs are
considered consumable items.

—_
(=}
-

* If there is a document such as a warranty provided with the product, or there is a separate contract agreed upon that
includes warranty conditions, the provisions of those documents shall apply.

XV GC-2025



After-Sales Service and Availability of Replacement Parts ”

After-Sales Service and Availability of
Replacement Parts

After-Sales Service If any problem occurs with this product, perform an inspection and take
appropriate corrective action as described in this manual's troubleshooting
section. If the problem persists, or the symptoms are not covered in the
troubleshooting section, contact your Shimadzu representative.

Replacement Parts Replacement parts for this product will be available for a period of seven (7) years

Availability after the product is discontinued. Thereafter, such parts may cease to be available.

Note, however, that the availability of units or parts not manufactured by Shimadzu
shall be determined by the relevant manufacturers.

If Shimadzu receives notice of the discontinuation of units or parts, the necessary
quantity for the above period is immediately calculated and secured. However,
such units or parts may cease to be available within seven years after the
discontinuation of the product, depending on individual manufacturer conditions
and on changes in the quantity required.

Maintenance, Inspections, and Adjustment

In order to maintain long-term instrument performance and obtain accurate measurement data, periodic
inspections is necessary.
» For details on inspections, see "18 Maintenance and Inspection”.
» Contact your Shimadzu representative regarding periodic inspections.
» The replacement frequencies for periodic replacement parts are merely for guidance.
The replacement frequency may be shorter depending on the environment and frequency of usage.

Disposal Precautions

Dispose of the GC unit using a qualified industrial waste management company, in compliance with the
applicable laws in the country where it is used.

GC-2025
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Electromagnetic Compatibility

g/ NOTE

Descriptions of this section are only applied to the following models:
221-73900-44 GC-2025AF

This instrument complies with European standard EN61326-1: 2006, class A for electromagnetic interference
(emission) and minimum requirement for electromagnetic susceptibility (immunity).

® Electromagnetic Interference (Emission)
This instrument is a class A product, designed not for use in residential environment.

% NOTE
When an electromagnetic disturbance occurs to the instruments being used close to this product, make an appropriate
distance between the instruments and this product in order to eliminate the disturbance.

® Electromagnetic Susceptibility (Immunity)
Compliance to the standard does not ensure that the instrument can work with any level of electromagnetic

interference stronger than the level tested. Interference greater than the value specified in the standard
may cause malfunction of the instrument.

(% NOTE
Take the following measures before installing and/or using the instrument especially in an industrial location:

 Install the instrument away from the device emitting strong electromagnetic noise.
» Supply power from a different power source from the one emitting strong electromagnetic noise.
» Take the following measures to prevent the occurrence of static electricity.
- Before touching the instrument, discharge the static electricity charged in operator's body by touching metallic
structure connected to the ground.

- Do not touch the terminals and connectors unconnected with cables, while the instrument is operating.

XVI GC-2025
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9 1 Overview

. 1 System Features

The GC-2025 is a state-of-the-art gas chromatograph which embraces the concepts of natural
resource and energy conservation by reducing power consumption during analysis by 25 % or
more, while meeting the customers' needs for high performance, advanced functionality, and high
reliability.

These concepts are realized through the following features, including the reduced heat capacity of
the column oven.

1.1.1 Performance

+ Power consumption is reduced by approximately 30 %* for energy conservation.
Using a design with optimized heat dissipation from the outer walls of the oven, low-power
consumption is achieved.
* Based on a comparison with data measured on the Shimadzu GC-2010 Plus AF under
model analysis conditions

1.1.2 Compact design

» Width: 400 mm (approx. 100 mm shorter compared with the GC-2010 or GC-2010
Plus)

» Height: 420 mm (approx. 270 mm shorter compared with the GC-2014)

* Depth: 490 mm (approx. 120 mm shorter compared with the GC-2014)

1.1.3 Operability

* The inlet position is approx. 100 mm lower than that of the GC-2014.
+ Installation and removal of Auto-injector, AOC-20i, as well as manual injection with a
microsyringe can be carried out easily.

+ Compact design with a column oven of the size that accommodates a variety of
capillary columns

* Front opening: 250 mm X 250 mm
» Depth: 90 mm

» The common user interface as the GC-2010/-2010 Plus and GC-2014 is adopted.

» 240 X 320 dots, 16-line large LCD
» Japanese/English interface selectable
+ Intelligent self-diagnosis function

1.1.4 Compatibility

The same injection port (SPL) and detector (FID) as the GC-2010 are installed.
The consumables are standardized with the existing GC models.
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1.1.5 Heating energy generation

The following graph shows the heating values generated by the unit.
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Fig. 1.1.1
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. 2 Specifications

1.2.1 Column oven
Dimensions (mm) : 250 (W) x 250 (H) x 90 (D) (excluding projections)
Volume (L) :5.6
Range of temperature : Room temperature +10 °C to 400 °C
-50 °C to 400 °C (When liquid carbon dioxide gas is used.)
Accuracy of temperature  : +1 % (K) (Calibrated at 0.01 °C)
Deviation of temperature : Within 3 °C (on a 180 mm diameter column holder 60 mm away
from the back wall of the oven)
Temperature coefficient :0.01°C/°C
Range of linear temperature increase:
(in power voltage 115 VAC)
30 °C/min up to 150 °C
20 °C/min up to 250 °C
10 °C/min up to 380 °C
7 °C/min up to 400 °C
(in power voltage 230 VAC)
70 °C/min up to 200 °C
50 °C/min up to 350 °C
35 °C/min up to 400 °C
Cooling speed : Approximately 6 minutes cooling from 300 °C to 50 °C.
(Ambient temperature : 22 °C)
Overheat protection : Programmable up to 400 °C (A fixed circuit provides protection
at 500 °C)
1.2.2 Temperature program
Program ramps : 20 ramps in total (Heating and cooling available)
Setting : 0.1 °C increments
Program setting : =250 to 250 °C/min, 0.01 °C/min increments
Total time of total program : Up to 9999.99 minutes
1.2.3 Injection port

Overheat protection
Injection unit

Range of temperature
Temperature setting

: Programmable up to 420 °C
: Split/Splitless injection

:Up to 400 °C

: 0.1 °C increments
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1.2 Specifications

1.2.4 Detector
Overheat protection : Programmable up to 420 °C
Time constant :4 msto 2 s selectable
O Hydrogen flame ionization detector (FID)
Range of temperature : Up to 400 °C, 0.1 °C increments
Minimum detection : 2 pgCls
Dynamic range 2107
Jet material : Fused quartz
1.2.5 Carrier gas flow control unit
O Split/splitless mode
Range : 0 to 970 kPa (The maximum pressure limit is the primary pres-
sure minus 10 kPa.)
0.1 kPa increments
Program ramps : 7 ramps possible
Program rate : -400 to 400 kPa/min, 0.01 kPa/min increments
Split rate setting : 010 9999.9, 0.1 increments
1.2.6 Detector gas flow controller
Range : 0 ~ 1200 ml/min (Air), 0.1 ml/min increments
0 ~ 100 ml/min (Hz2)
0 ~ 100 ml/min (Makeup He)
Program ramps : 7 ramps possible
Program rate : =400 to 400 ml/min/min, 0.01 ml/min/min increments
1.2.7 Display
Back-light LCD 240 x 320 dots, 16 lines
The display can be switched between Japanese and English.
1.2.8 Dimensions, mass and power supply

Dimensions (mm) : 400 (W) x 420 (H) x 490 (D) mm
Mass : 30 kg
Power supply : 115 VAC, 1700 VA, 50/60 Hz

230 VAC, 3100 VA, 50/60 Hz
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1. 3 Installation Site

H Installation location requirements

Consider the following points to ensure safe and appropriate unit operation when selecting
the installation site.

1.3.1

Ambient temperature and humidity, and altitude

In order to maintain optimal performance, use the unit in the following indoor environment.
This unit can be operated in the following operating temperature (humidity) range.
Temperature range: 18 °Cto 28 °C
Relative humidity range: 50 % to 60 % (Avoid use under conditions where
condensation forms)
Operating temperature range: 5 °Cto40 °C
Operating humidity range: 5 % to 90 % (Avoid use under conditions where con-
densation forms)
Altitude: Below 2000 m

1.3.2

Installation location

Install the unit on a firm, stable and flat base.

1.3.3

Corrosive gas and dust

Avoid exposure to corrosive gas and excessive dust to prolong the service life and maintain
optimal unit performance.

1.3.4

Electro-magnetic fields and power supply noise

This unit should not be used near strong electro-magnetic fields. The power supply must
have little or no noise. These items can cause instrument problems.
Do not use a cell phone near a detector.

1.3.5

Other precautions

For optimal performance, avoid the following conditions during installation:

(1) Fluctuating ambient temperature.

(2) Temperature changes from heating or air conditioning.

(3) Direct sunlight.

(4) Vibrations.

(5) Spilling of liquid on the unit and personal computer.

(6) If analyzing hazardous substances, exhaust the gas expelled from the unit outdoors.
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1.3 Installation Site

H Installation clearances

A WARNING

HOT AIR EXHAUST

Hot air could ignite the flammable materials.
Keep any flammable material away from the opening of the hot air
exhaust.

N

N

Minimum
300 mm

| |_Depth: 480 mm_|

Minimum 100 mm Minimum 100 mm

£
£
o
g
£
=)
[3]
I
-
Width: 400 mm
Fig. 1.3.1
1.3.6 Rear clearance
Hot air is vented at the back of the unit when the column oven cools. Consider the following
during installation:
» Do not place any flammable materials behind the unit.
 Allow a clearance of 30 cm or more between the back cover and the wall.(
* Reserve extra space for maintenance and inspection behind the unit.
(*) When the optional exhaust duct (221-73965-41) is used, the clearance from the wall can be a
minimum of 25 cm.
1.3.7 Side clearance

Allow a clearance of 10 cm or more on the left side. To open/close the oven door and to turn
on/off the power switch, be sure to maintain a clearance of 10 cm or more on the right side.
The vent slits on the left side is important for properly cooling down the outer wall of the
column oven.
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1.3 Installation Site ”

B Power supply and wiring

A WARNING

HIGH VOLTAGE

Before connecting the power cable to the distribution board, turn OFF the
power to the distribution board.

The power supply must have a switch or a circuit breaker adapted to the
power supply capacity.

The switch or circuit breaker must be installed within easy reach of the opera-
tion.

The switch or circuit breaker must be marked as the disconnecting device for
the GC-2025.

Do not place heavy items on the power cable.

Before connecting the power supply, verify the following items.

1.3.8 Power supply voltage

Use a power source with the following specifications to maintain optimal unit performance.
Commended power voltage: 115 VAC £5 %
230 VAC £5 %
Frequency 50/60 Hz
Operating power voltage: 115 VAC £ 10 %
230 VAC £10 %
Frequency 50/60 Hz
Transient overvoltage: Installation Category Il (IEC)
Pollution degree: 2

1.3.9 Power supply capacity

The power supply capacity is shown below.
Connect the power source to a terminal with sufficient capacity.

Standard model: 1700 VA (115 V model)/3100 VA (230 V model)
Short-circuit current rating: 50 A (115 V model)/35 A (230 V model)
5// NOTE
Performance of the unit may be affected if the power supply voltage fluctuates or the capacity is
insufficient.
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1.3 Installation Site

1.3.10 Connecting the power cable

@ note

The power cable of the 230 V model uses a plug.

O —
T ——
1
@) — A
Fig. 1.3.2 Plug

/\\ CAUTION

Wire the power cable correctly as shown below to avoid damage to the unit or
supply fuse.

Brown

Power cable

The power cable is color-coded as follows.
Brown Connected to HOT of AC line.
Blue Connected to NEUTRAL of AC line.

Susey el Green/Yellow Grounding (GROUND)

Fig. 1.3.3 Power cable

B Gas supply plumbing

The following gases and associated purity valves are required to maintain optimal
performance of the unit.

GC-2025



1 Overview
1.3 Installation Site

1.3.11 Gas type and supply purity

Carrier gas
Helium purity: 99.999 % or more
Nitrogen purity: 99.999 % or more
Makeup gas
Nitrogen purity: 99.999 % or more
Helium purity: 99.999 % or more
Detector gas
Hydrogen purity: 99.999 % or more
Air Dry air cylinder (including total hydrocarbons of 1 ppm or less)
ﬁll NOTE

If the instrument has ever used the gas that does not satisfy the purity described above, the detector,
tubing or flow controller may be contaminated with impurities contained in the gas so that the
instrument may not satisfy the minimum detection specification even if a high-purity gas is filled.
Gases with a purity of 99.995 %, dry air excluding organic substances, or air compressed using an

oilless compressor and then dehumidified can be used when high sensitivity analysis is not necessary.

Gas supply pressures

Carrier gas: 300 - 980 kPa
Makeup gas: 300 - 980 kPa
Hydrogen: 300 - 500 kPa
Air: 300 - 500 kPa

The relationship of kPa and bar is as follows
100 kPa = 1 bar

Convert units between kPa and kgf/cm?2 as follows.
1 kPa=1.02 x 102 kgf/cm?
1 kgf/cm2 = 98.1 kPa

Convert the units between kPa and psi as follows.
1kPa=1.45 X 10-1 psi
1 psi = 6.89 kPa

GC-2025
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29 2 Installation

. 1 Shipment Verification

This unit consists of the following parts. Verify that all items are present.

b~

GC-2025 main body

2. Operation manual (Part Number 221-79104)
3. Instruction manual CD-ROM (Part Number 221-79101-91)
4. Standard accessories
Type Description Part No.
Wrench 6 X 8 086-03003
Tools Wrench 10 x 12 086-03011
Wrench for glass insert nut 221-46977
Branch tube 221-72658-91
Injection port column nut 221-16325-01
Column nut 221-32705
Ferrule adjuster (for SPL) (SPL column insertion jig) 221-41532-91
Parts Ferrule adjuster (for FID) (SPL column insertion jig) 221-41532-92

Column hanger *

221-73796

Injection port cover **

221-43597-01

Cable tie (red)***

072-60606-01

Chromatopac signal cable (115 /230 V)

221-47251-41/-43

G-type blank nut (with 2 pcs)

221-35566-92

Consumables

Silicon rubber septum (with 20 pcs) 201-35584
Glass wool stuffing (with 2 g) 221-48600
Graphite ferrule 0.5, for capillary (with 10 pcs) 221-32126-05
Aluminum gaskets (with 100 pcs) 201-35183
Glass insert, for split 221-41444

Glass insert, for splitless

221-48335-01

Fluoride rubber O-ring, for glass insert (with 5 pcs)

036-11203-84

_\_\_\_\A_\_\_\_\l\)_\_\_\_\_\_\_\_\l\)mg
<

* The column hanger is inserted into the support slots in the oven interior.
** Attach the injection port cover to INJ/DET cover in case of manual injection. (Refer to "3

Description".)

++% Attach the cable ties to the hydrogen gas line for making a distinction from other gas lines.

Component

GC-2025
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2 Installation
2.1 Shipment Verification

Wrench 6 x 8
P/N 086-03003

Wrench 10 x 12
P/N 086-03011

Wrench for Glass insert nut

— {?7 P/N 221-46977

i \\i;.\ Cable tie
177 P/N 072-60606-01
\.\ Graphite ferrule 0.5

[ T for capillary (10 pcs)

H[UUU]H} %j\ PIN 221-32126-05

] |
/ [QDQ Ihnss | [ Glass wool (2 grams)
P/N 221-48600
[ —— N
TT™~ Injection port cover
e H PIN 221-43597-01

Glass insert, for split

Silicon rubber septum (20 pcs)
P/N 201-35584

Fluoride rubber O-ring (5 pcs)
P/N 036-11203-84

Aluminum gaskets (100 pcs)
P/N 201-35183

Branch tube
P/N 221-72658-92

GC-2025

P/N 221-41444

Glass insert, for splitless
G-type blank nut (2 pcs) P/N 221-48335-01
P/N 221-35566-92

Column nut
P/N 221-32705

Column nut of injection port
P/N 221-16325-01

Ferule adjuster (for SPL)
P/IN 221-41532-91

Ferule adjuster (for FID)
PIN 221-41532-92

Fig. 2.1.1 Standard Accessories



7® 3 Component Description

. 1 General View

A WARNING

HIGH VOLTAGE

RISK OF ELECTRIC SHOCK - Only qualified service personnel may
remove the right and left side covers.

HIGH TEMPERATURE

1.RISK OF BURNS - DO NOT open the oven door when the oven
temperature is high.

2.RISK OF BURNS - Never touch the top cover or injection port cover
when the injection port or detector is hot. Never remove the cover
nor touch the inside.

@ note

All the GC unit covers (including the INJ/DET cover and gas controller cover)
are influential in the GC-2025 performance. Be sure to put these covers in
place before starting analysis.

S \\\\\\\\\\\g ~,

\\H\H\HH\HH\HHH\HHH
)

Fig. 3.1.1
No. Name Description
1 INJ/DET cover Remove knurled screws (2 places) and lift the cover to remove it.
Remove the cover only when it is required to carry out
maintenance for the injection port or detector.
Injection port cover The injection port becomes hot during operation.
2 The injection port cover is a protection provided to protect the

operator from burns.
Remove this cover when using the Auto-injector, AOC-20i.

GC-2025
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No. Name Description
3 Gas controller cover The AFC and APC are housed under the cover.

Used for key inputs and operation status display.
"5 Basic Key Operation"

Pull the oven door lever to open the door. Press the center of the

4 Keys/display

5 Oven door door to close it.

Used to open the door. This is located in the opening in the center
6 Oven door lever )

at the left side of the oven.
7 Power switch Turns the power of the instrument on/off.

B Symbol conventions

~:AC
O : Off, Open
| :On, Close

OFF status ON status

14 [0 GC-2025 1



Inside the Covers

3 ¥ 3 Component Description

B Under the INJ/DET cover

/
///////////////////////////HH\\i\i\\\\\\\\\\\\\\\\\\\\\\\%\

No. Name Description
1 Injection port (SPL) Samples are injected into this port.
The injection port becomes hot during operation.
2 Detector (FID) The detector is located under the INJ/DET cover.
The detector becomes hot during operation.

H Under the gas controller cover

A\ /

U

W\

YA

d \
A Ny

oo A § i
e
===l T E
@) &
©

%)

D)
D)
10

|

No. Name Description
1 AFC Controls carrier gas.
2 APC Controls detector gas.
3 Split vent Used for escaping split gas from the injection port.
4 Purge vent Used for escaping purge gas from the injection port.

GC-2025
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¥ 3 Component Description

. 3 Oven Interior

Danger of burns.
When the injection port

HIGH TEMPERATURE

the connections or the internal surfaces of the oven.

A WARNING

or detector temperature is high, never touch

R
o
O e
S Pl
\ O 0
% O
1 " @) o
] unll ©)
[ RN @)
EEE @)
O
O
|8
ERal HH o ~
] = ° R 8 0
% |9 ﬁ
O [ _l
O%ﬂj [m % i i O 8
O -
S [0)
O o]
O 0
| L9
F\\
Fig. 3.3.1
No. Name Description
1 Column connection (injection port side) Attaches the column to the injection port. (close-up @ ).
2 Column connection (detector side) Attaches the column to the detector (close-up @ ).
3 Column hanger Install the capillary column here. Attaches to the top of

the oven (close-up @ ).

GC-2025




Close-up (@ (injection port side) Close-up @ (detector side)

S S
/ Capillary column \

@/ Graphite ferrule \@
@/ Column nut

[
Injection port column nut [

Column nut
(with split)

Close-up ® (column hanger)

G202 17



¥ 3 Component Description
3. 4 Rear

A WARNING

HIGH VOLTAGE

Danger of electrical shock.

Only qualified service personnel may remove the rear cover.

Ensure that the power distribution board power is off before starting
installation if the power cable will be connected directly to terminals
on the power distribution board.

Ensure that the power supply is properly grounded.

Never put heavy objects on the power cable.

HIGH TEMPERATURE

Hot air is exhausted from the back of the unit. DO NOT place flamma-
ble items behind the unit. DO NOT touch the back of the GC near the

exhaust.

HIGH PRESSURE GAS

Frequently check gas flow lines for leaks.
In particular, accumulations of hydrogen gas can cause an explosion.

O]

&

(T
[ ]
~: [ ]
L —
"l —
el I—-
—=1 [ ® HH ]

|

0606

???T??9

L5 O O@ ﬂ o

/.

Fig. 3.4.1
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@ note

DO NOT touch the connections or terminals when the power is on. This could damage the circuits.

3 Component Description
3.4 Rear

No. Name Description
1 Power cable Supplies power to the unit.
2 Exhaust vent This vents the column oven during cooling.
3 Carrier gas inlet Supplies carrier gas.
4 Detector gas inlet Supplies detector gas.
5 START signal input terminal Connept an external device if any to this terminal to receive a
start signal.
6 READY signal terminal Outpgt§ the READY signal to any external device (Such as the
auto injector).
7 START signal output terminal Conngct an external device if any to this terminal to output the
start signal.
8 RS-232C connector C.opnec_t the RS-232C cable (9-pin) to this connector. For 1/O of
digital signal.
9 Relay terminal Relay terminal to switch at EVENT91 and 92.
10 AOC communication connector annect this cgnnector to the RS-232C terminal in the power
unit of AOC-20 i/s.
1 Detector signal output terminal Outputs the detector signal to analog input of a Chromatopac or
(analog) other type of data processing unit. (ch1, ch2)
12 AOC power supply * Connects AOC-20i and AOC-20s (option).
12-1 INJECTOR1 connector Connect the auto injector.
12-2 INJECTOR2 connector Not used with the GC-2025
12-3 SAMPLER connector Connect the autosampler carousel.
12-4 RS-232C connector Connector for external control
12-5 Fiber optic cable connector Do not connect RS-232C and fiber optic cables simultaneously.
12-6 Start out/Ready in connector Inputs the ready signal to the gas chromatograph and outputs

the start signal from the gas chromatograph.

* This comes with AOC-20i for GC-2025.

@ note

The symbol L indicates the functional ground terminal.

GC-2025
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79 4 Installing the Column

. 1 Capillary Column Overview

Two types of columns can be installed in the gas chromatograph.

The first type, the capillary column, chemically fuses the liquid phase to the interior of the column
wall.

The other type, the packed column, fills the interior of the column with packing material, with the
liquid phase coating the particles. This type of column is becoming obsolete.

Chemically bonded, high-resolution fused silica capillary columns with either stationary phase
polarity in a variety of lengths, inner diameters, and stationary phase film thicknesses, are
commercially available and can be selected according to the required analytical conditions.

The GC-2025 is designed to be used with capillary columns. This section describes the capillary
column installation on the injection port.

GC-2025
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29 4 Installing the Column
. 2 Location of Heated Zones

The capillary column can be installed in the following heated zones.
Injection port 5
Detector 1

Location numbers 4 to 6 are assigned to the injection port, and 1 to 3 are assigned to the
detector; however, the locations that can be used are limited to those indicated above.

TR

Fig. 4.2.1 Location of heated zones

GC-2025



29 4 Installing the Column
. 3 Installing the Column Hanger

Insert the column hanger into hanger slots inside the column oven as shown.
(1) Hold the column hanger as shown below and push both wire tops to make them close to each

T

(2) Insert the projections of the column hanger into the slots (towards the front) at the ceiling of
the column oven.

GC-2025
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29 4 Installing the Column

. 4 Proper Placement of Graphite Ferrules

A WARNING

Wear safety glasses when handling the capillary column, to prevent
eye injury

4.4.1 Placing graphite ferrules on the column

Graphite ferrules are required for proper sealing. Follow these procedures to place one fer-
rule at each end of the capillary column.
The graphite adjuster marked with an "S" or "F" to indicate whether it is for the injection port

or detector side.

F:

(1)

—[ = e 1

{S: For split/spiltless injection port

For FID (detector)

Remove the wire from a new graphite ferrule. Slide the graphite ferrule on the capillary
column.

Graphite ferrule <=

Wire that comes with new ferrules Slide ferrule on to capillary column

()

@)
(@)

(b)

Fig. 4.4.1 Fig. 4.4.2

Pull the capillary column through the column insertion jig so that 10 mm of column
protrudes. Tighten the column nut to fasten the ferrule to the column at that position
(tighten the column nut by hand, then 3/4 turn further with two wrenches in opposition).

10mm

Column injection jig
Fasten the ferrule at this position
Column nut

Fig. 4.4.3

Because graphite may be present on the column end, the column must be clipped as
shown below.
Clip the column so it is flush with the end of the jig.

[Clip the column here|

—E 1

Fig. 4.4.4

The edge of the cut must be completely straight.

0 O

%) X
Fig. 4.4.5

GC-2025



4 Installing the Column
4.4 Proper Placement of Graphite Ferrules

@ note

When cutting the capillary column, use a capillary cutter to cut the end flatly.
<Option> Capillary cutter
Part No.: 221-50595-91

(4) Remove the slipped graphite with tweezers, etc. At that time, be careful not to damage
the capillary column.

——— Pp— X
U

Remove this additional graphite.

——(®——0

Fig. 4.4.6
@ note

Graphite which becomes lodged under the adjuster must be removed from the column. If allowed to
remain, the graphite could clog the capillary adapter. If this occurs, unclog the adapter with
compressed air or a thin wire.

4.4.2 Positioning the graphite ferrule

Position the ferrules as shown below (Fig. 4.4.7).

If the adjusters were used to fasten the ferrules to the column as described in the previous
section, the ferrules should already be in the proper location.

In the split injection method using the wide bore column, fix the graphite ferrule at a place
15 mm from the column end. The ferrule adjuster included in the accessories is not available
for this case.

FID detector column
insertion length

Split/Splitless

Injection port column

insertion length
= 69mm

When the splitless
analysis is
performed using the
wide bore column 34mm

15mm

ﬂi\ Graphite ferrule /Q

Capillary column ‘

Fig. 4.4.7 Attaching position of graphite ferrule

GC-2025
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4 29 4 Installing the Column

Installing and Removing the Capillary Column

A WARNING

DO NOT install or remove the capillary column until the temperature
of the column oven, injection port and detector have dropped below
50 °C. Danger of burns.

4.5.1 Installing the capillary column

@ noTE
Refer to "Installing capillary column in oven" in the GC-2025 OPERATION MANUAL.

(1) Attach the capillary column to the column hanger.

(2) Connect the capillary column to the injection port and the detector.
Note the following items during column installation:

(a) Do not force the column to bend too far.
(If the column does not reach the injection port or the detector, unwind a loop of the
column.)

(b) Ensure that the capillary column does not touch the oven wall.

@ note

Tighten the column nuts first by hand, then an additional half turn by wrench.

4.5.2 Removing the capillary column

(1) If the system is operating, press the [SYSTEM)] key and select [Stop GC] (PF menu).
The heated zones will begin to cool down.

(2) Press the [MONIT] key, and ensure that the temperatures of the injection port, the
detector and the column oven are 50 °C or less. Press the [FLOW] key, and select [Off]
(PF menu) to turn off carrier gas flow. When the column inlet pressure decreases to
0 kpa, it is safe to remove the column.

(3) Remove the capillary column by reversing the procedures described in "1. Installing the
capillary column".

GC-2025



29 5 Basic Key Operation

. 1 Keypad Description and Operation

The keypad functions control the unit, and displays the operational status.

STATUS/ | Indicates the status of
TEMP/ the entire GC, the
FLOW lamp | heater and the flow
controller, respectively.
(Ostatus OTEMP — OFLOW)
(stor)) @IA_G)) (GysTEM))
START/ Starts/stops analysis. j I SYSTEM | Displays the GC
STOP key key start/stop screen.
DIAG key | Executes and allows
diagnosis settings.
Screen Displays 16 lines of
information at a time on
the large display area.
PF key Selects “PF (programmable
functions)” displayed at the
SET key | Displays the list of bottom of the screen.
frequently accessed
items.
MONIT key | Monitors the GC status ’ Toggle key gpggljles 3mong P ftems
isplayed.
and the chromatogram.
| ®
o Toggle key| Sets On/Off of backlight
1 L £ W + and adjustment of
FUNC key | Displays items Quonr) =) ® Cursor | contrast.
which are not (—‘j v keys
frequenty used. oo ) (Fne)
Cursor Moves the cursor up,
UNIT keys | Displays the setup keys down, left and
screen for the zone ( right respectively.
indicated on the key.
@G ED) ED) D) Numeric | Inputs numeric values.
k
GO OO 2
HELP key | Explains currently Va N\ ENTER | Validates input or
displayed items. ) ) ) key selection.
CE key Clears a numeric input

or error.

GC-2025
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5 Basic Key Operation

5.1 Keypad Description and Operation

5.1.1 Keypad operation

The keypad is used to operate the system and make parameter settings. The table below
shows the function of each key.

Name Function

START key Starts the temperature program, pressure/flow rate program and time program.
If a Pre-Run program is set, the Pre-Run program starts.

STOP key Stops the program.

DIAG key Performs unit self-diagnosis.
Also, used for maintenance functions such as confirmation of various logs, part
replacement status, and standard signal output.

SYSTEM key Starts/stops GC.
Manages the analytical condition file.

PF key Selects the PF menu displayed at bottom of the screen.
(PF = programmable function)

Toggle key Toggles through the PF menu displayed at bottom of the screen.

MONIT key Monitors the GC status and analysis status.
Displays the GC temperature, pressure and flow rate status for each heated zone,
as well as chromatograms.

SET key Accesses commonly-used items, such as temperature, pressure and flow rate for
each component on one screen.
Manages the analytical condition file like the [SYSTEM] key.

FUNC key Accesses less frequently used items.

COL key Sets the oven temperature program.

FLOW key Sets the carrier gas flow rate parameters, such as pressure, flow rate and split
ratio.

INJ key Sets the temperature of injection port.

DET key Sets the detector temperature, range and current or other detector-related param-
eters.

OPTION key Sets the parameters for optional units, such as an auto injector or CRG.

HELP key Describes the procedure and suggests valid parameter ranges.
Jumps to a desired item using an index function.

Cursor key Moves cursor up, down, left and right.

[AL [V], [<]and [>]

A blinking cursor indicates the location of parameter value entry.
[<1] and [>] keys may be used to change the selection.

Numeric keys
[01~[9]

Enter numeric values.

Clear key - Clears the current numeric value.
[CE] key » Clears display and alarm during an error.
ENTER key Validates parameter input or item selection.

GC-2025




5 Basic Key Operation
5.1 Keypad Description and Operation ”

5.1.2 Screen

The top line and bottom two lines of the 16-line screen are used to display the certain

information.

If all items cannot be displayed on one screen, "A" and "V" are displayed in the message

line. Scroll through the screen by moving the cursors.

Monitor Main

N 20101201074 02:@3:49

EemainTims
(1. BEdmin

Col Temp ES

1000 Signall

2

6100 Eetention Time

Displays the screen title and
the GC status ("READY",
"NOT READY" or "RUN"
etc.).

Displays a message or error
about the operating procedure.

M [Return] (PF menu)

Displays the menu selected
by the [PF] key.

[Return] (PF menu) displayed in the PF menu line returns the display to the previous screen.

[Return] (PF menu) is displayed in PF1.

B Actual and set values

Actual (current) values are highlighted, while set values are underlined. The actual value
blinks when it is NOT READY (the actual value has not reached the set value). When the
values are equal (READY state), the actual value stops blinking.

|1ﬂ%
INJ1

Inlet presaikra)
Colummn flom{B-3

Liner vel(®%) IR .
A A
| |
Actual values Set values

Fig. 5.1.2

GC-2025
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5 Basic Key Operation
5.1 Keypad Description and Operation

5.1.3 Status indicators

Three status lights indicate the GC status regardless of the screen display. The STATUS,
TEMP and FLOW lights indicate the GC status, the temperature control status and the gas
control status, respectively. Light color and illumination are also used to indicate instrument
parameter status.

B STATUS indicator

Color | Status Meaning
Off Power is OFF.
On System is ready.
Green —— - :
Blinking Program, like the temperature program, are being executed.
Vel On System is OFF. Alternatively, the system is ON, but is not ready.
ellow
Blinking Diagnosis, baking or flow controller calibration is being executed.
Red On An error has occurred in the system.

B TEMP indicator

Color | Status Meaning
Off Temperature control is not performed.
On All temperature controlled zones are ready.
Green Blinking Temperaturg program is running. Alternatively, the column
CRG valve is closing (Col-CRG auto off).
Yellow On One of the temperature controlled zones is not ready.
Blinking Temperature program is finished, and system is being cooled.
Red On An error related to temperature control has occurred.

B FLOW indicator

Color | Status Meaning
Off Gas control is not performed.
On All gas control lines are ready.
Green i ing. it i ing ti
Blinking Pressure/flow rate program is running, it is sampling time, or

high pressure injection is occurring.

One of the gas control lines is not ready. Alternatively, the system

On is waiting for restoration. (Gas saver AOC link, Gas saver auto
Yellow on or Splitless auto off)
I Pressure/flow rate program is finished, and default values are
Blinking .
being set.
Red On An error related to the gas control has occurred.

30 GC-2025



79 5 Basic Key Operation
. 2 Adjusting the Display

@ note

In the following procedure, [Toggle]+ [V ] key indicates that [V] key is pressed while pressing and holding the
[Toggle]key.

Turn the backlit LCD display on and off by pressing [Toggle] + [V] to turn it off and [Toggle] +
[A] to turn it on.

When the keypad is not in use, turning the backlit LCD display off is recommended, to pro-
long the life of the display.

The display turns off automatically with the backlit display saver (See "16.6.11 Other
settings"). When the display turns itself off, turn it back on by pressing any key.
To adjust the contrast, stand in front of the screen and press the [Toggle] + [] or [[>] keys.

1
o

o © ™~ [Toggle] key

G G . A
( COL ) (FUNC) =

OO
@D ED) EDED)

o N7 N0 2 N o N

Fig. 5.2.1
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79 5 Basic Key Operation

. 3 Basic Key Operations

5.3.1

Screen display

Use the following 10 keys to display the parameter and status screens:

[DIAG], [SYSTEM], [MONIT], [SET], [FUNC], [COL], [FLOW], [INJ], [DET] and [OPTION].
Access the main function screens by pressing one of these keys, then the secondary
screens by selecting a PF menu item displayed at the bottom of the screen. (Because the
PF menu includes direct operations, some PF menu items do not have secondary screens.)

B PF menu item selection

Select a desired PF menu item by pressing the PF keys ([PF1], [PF2] and [PF3]) underneath

the screen, which correspond to PF menu items.

Fig. 5.3.1

PF menu
U LineConfg U
. 3 . 3 . 3
z
PF key * 1 = oy
(MONH') ( SET ) o mm )

™~ [Toggle] key

If the PF menu continues over two or more pages, press the [Toggle] key to display the

desired PF menu, then press the [PF] key.
Example:

1st page of PF menu

Clean Up

<

Indicates page 1.

Press the [Toggle] key to display the 2nd page.

<

Indicates page 2.

GC-2025



5 Basic Key Operation
5.3 Basic Key Operations

5.3.2 Moving the cursor

Use the four keys, [A], [V], [<1] and [[>] to move the cursor to an item to be set.
However, for screens with listed items, only the [A] and [V] keys may be available to move
the cursor. The [<]] and [[>] keys may perform a different function.

B Moving the cursor using the [A], [V], [] and [[>] keys
Example: Main screen of the [COL] key

Dol umin
ol U

0:FILE®
Temp Monit(l) | 60.0

Temp program total(mind 20,00
Rate (%) Temp(i) Time(min)

Init -———— £0.8 2. 08
1zt 10,086 220, 2. 08
Znd EHD
Move the cursor using the
[A], [V] [<]and [>] keys.
Equilibration Time(min) 3.0

Fan Off

Del Line| Ing Line

Fig. 5.3.2

B Moving the cursor using only the [A] and [V] keys
Example: Main screen of the [FLOW] key

Move the cursor to each
parameter using the [A]
and [V] keys.

Inlet presskP)
Column £1ow{%=)

Liner wel(®%)

Split ratio %)

>

Total flow(%: HEEEE

Split mode 4 SPLIN =
Control mode FEEZS
Carrier gaz type He
Primary press(kPa) GO0, 0

Or/Of £

Column

Items marked with "<{" and
">" use the [] and [>]
keys to change the selection.
For example, these keys
change the Split mode setting
in the following order:

SPLIT — SPLITLESS —
DIRECT — SPLIT.

GC-2025
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5 Basic Key Operation
5.3 Basic Key Operations

5.3.3 Entering numeric values
Enter a numeric value using the following procedure:
(1) Move the cursor to an item to be set.
(2) Use the numeric keys to enter a number.
(3) Press the [ENTER] key to validate the input.
é” NOTE
The value becomes valid when the [ENTER] key is pressed.
If you move the cursor or display another screen before pressing the [ENTER] key, the value is
deleted.
To clear a value before pressing the [ENTER] key, press the [CE] key.
5.3.4 Changing a selection
Parameters marked with "<|" and ">" are changed by making another selection. Change
the selection using the following procedure.
(1) Move the cursor to the item.
(2) Select a desired choice by pressing the [<]] and [[>] key.
(3) Press the [ENTER] key to validate the selection.
[{// NOTE

The selection change becomes valid when the [ENTER] key is pressed.

If you move the cursor or display another screen before pressing the [ENTER] key, the change is not
made.

To clean the selection before pressing the [ENTER] key, press the [CE] key.

Change the selection by
Dizplay Cugtomization pressing the [<]] and [[>] key.
In this example, the selection
Inlet Pressinpe 4} changes in this order:
On — Off = On ...
Column Flow Rate _On Press the [ENTER] key to
Linear ﬁ.i’e]_ocj_t,? Off validate the selection.
Fig. 5.3.4
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5 Basic Key Operation
5.3 Basic Key Operations

5.3.5

Changing item names

Customize file names and other names with alphanumeric characters and symbols. Change

the name using the following procedure:

(1) Move the cursor to an item to be changed using the [A] and [V] keys.

(2) Move the cursor to a character to be changed using the [<]] and [[>] keys.

(3) Input a character as described in the following section on entering characters. The
character input procedure described below.

(4) Press the [ENTER] key to validate the input.

(5) Repeat steps (2) to (4) to enter a name.

(6) Press the [CE] key to delete one character at the cursor's current position.

Fename File

@:Gresn
et 1e List ] [

A: Green

1: FILE1

Z: FILEZ

3t FILEZ

4: FILE4

Er FILER

G: FILES

T+ FILEY

i:EC @DEF @8GHI E8JEL
M0 @FLE E8-TU 8VWE
8y: 002 88:ymbol
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B Entering characters
Initially, the character input screen is in upper case mode.
Press [LowerChr] (PF menu) to select lower case mode. Press [NumerChr] (PF menu) to
select numeric mode.
Alphabetic mode (upper case/lower case)

Key Toggled characters
1 Ala - Bb — Clc — Aa —- - -
2 DId — Ele — Ff — Ff —-
3 Glg — Hh — i — Glg —-
4 Ji - Kk - LU - Jj —-
5 Mm — Nn — Ol — Mm — -
6 Pp - Qq — Rr — Plp —-
7 Ss —» Tt — Uu — Sis —-
8 Vv = Ww — Xx — VN —-
9 Yy — Ziz — Yy —- -
0 0> 1-2->3-24—->5-56—->7>8—>9—-0— - - -
(blank)—. —», >+ > ——> % > > # > § > %— & — (blank) > - - -
- &% $oH— /> ko>——+—>, > —(blank)—> & > - -

Numeric mode
Press the [0] to [9] keys to input numbers "0" to "9".
Press the [-] and [ - ] keys to toggle the symbols.
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79 5 Basic Key Operation

. 4 Getting Help

The Help function describes items on the setup screens.

Understanding the items helps to quickly and efficiently set up analytical parameters and proceed

to the operations.

5.4.1 Screen Help

If you do not know the meaning of an item on the screen, press the [HELP] key on the
screen to display the item and its description. For example, Fig. 5.4.1 displays the Diagnosis

Help text.

Items which may be difficult to understand are linked to further descriptions. Access these

underlined item descriptions by pressing [Display] (PF Menu) with the cursor on the item.
Fig. 5.4.2 shows the pop-up screen linked to the word "Log".

[iagnozis

The diagnogis fimction checks
if each part of the equipment
ig operating withoub a
problen.

The execubtion of each test can
be cuztomnized.

The result of thiz test iz
recorded on the Heog.

emp sengor use time

The accumulated time of sach
temperatire sensor used over
ZARC degres,

Fig. 5.4.1 Help screen

The operation of the equipment
ig recorded on the log.
Opetration log

The time record of the start
and the stop.

Arialvais log

The tims record of the

[Display] ElﬂEll‘_‘fSlS

Ertors during the analvais are
alzo recorded.
‘arameter log

The record of the change of

Fig. 5.4.2 Linked screen

5.4.2 PF menu

PF menu Description
Return Returns to the screen displayed before [HELP] key was pressed.
Display Displays the explanation on item at the cursor position.
Back Returns to the previous screen.

GC-2025
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79 6 Analysis Flow Chart

. 1 Analysis Flow Chart

For details about the operating procedure, refer to "3.3 Analysis using capillary column" in the GC-

2025 OPERATION MANUAL.

6.1.1 Preparation

Glass insert preparation

Septum preparation

Column preparation

Confirm that the insert is appropriate for the injection mode, that the
silica wool has not moved, and that the glass insert O-ring has not
deteriorated.

After approximately 100 injections, replace the septum.
(50 injections for a thick needle)

Attach the column to the hanger, install the hanger, and verify the
proper position of the graphite ferrules. Tighten the injection port and
detector column nuts.

When the above preparations are complete, turn on the GC.

6.1.2 Setting parameters

Set the column information
and the flow rates

Set the temperature of the
detector and the injection port

Set the COL temperature and
the temperature program

l

Start GC control

Set the detector

From the [Column] (PF menu) of the [FLOW] key screen, set the
column inner diameter, the column length and the film thickness.
From the [Purge] (PF menu) of the [FLOW] key screen, set the
purge flow rate.

From the [FLOW] key screen, set the column inlet pressure,

the injection mode, the split ratio, the sampling time, etc.

Changing the column temperature after the flow rate has been set
may change the flow rate.

From the screens of the [INJ] and [DET] keys, set the temperatures.
If the detector is set to "Off", turn it "On". From [DET Gas] (PF
menu), set hydrogen, air, makeup gas, etc.

From the screen of the [COL] key, set the column initial temperature
and the temperature program. The column temperature settings
must be within the permitted column range and must be less than
the detector temperature.

Press the [SYSTEM] key to display the main screen.

Press [Start GC] (PF menu) to start GC control.

Press the [MONIT] key, and ensure that the temperature of each
zone, the gas flow rate, the gas pressure, etc. are correct.

From the screen of the [DET] key, set the range and the time filter
constant.

Ensure that the temperature of the detector is rising before igniting
the FID.

GC-2025
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6 Analysis Flow Chart
6.1 Analysis Flow Chart

When all parameters reach their respective setup values, the STATUS indicator light

becomes green and the system is ready for analysis.

The default zero parameter, "Zero at Ready" zeroes the detector sig-
nal when the GC is ready.

6.1.3 Analysis

Set the data processing
unit

Check the baseline

Inject the sample

Perform the required settings for the data processing unit, such as
specifying the processing parameters.

Press the [MONIT] key, and ensure that the baseline is stable.
Press [Zero Adj] (PF menu) to zero the detector output. When the
baseline is stable, you can start analysis.

Aspirate the sample in the syringe, inject it into the GC injection port,
and press [START] to analyze it.
For capillary column analysis, normally inject 1 pl or less liquid.

(1-2 pl available)

A WARNING

Wgar protggtlve goggles when using a Hold here
syringe to inject samples. \
The syringe plunger could be expelled =
due to injection port back pressure. 7
Sample could get into the eyes.

By holding and supporting the plunger

from the side with your middle finger,

you can smoothly inject the sample and

keep the plunger in the syringe. (Example)

[/~

L

~

s

the syringe in this position. when injection

DO NOT bend the plunger when holding How to hold a syringe
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6 Analysis Flow Chart
6.1 Analysis Flow Chart

6.1.4 Tips for analysis

H Glass insert (liner)

- There are two types of glass inserts, one for split analysis and the other for splitless.

Select the correct type based on the sample injection method.
A glass insert for split analysis can be used for splitless analysis. For the AOC-20i auto
injector, the silica wool is normally positioned 20 mm from the upper end of the glass
insert for split. On the other hand, the silica wool is positioned 25 mm from the upper end
of the glass insert for splitless.

+ The quantity and position of the glass wool in the insert directly affects the reproducibility
of results. For the AOC-20i auto injector, the glass wool is normally positioned 20 mm
from the upper end of the glass insert.

- Samples come into direct contact with the inner surface of the glass insert and the silica
wool. On these hot surfaces, unstable compounds may be decomposed or adsorbed. If this
occurs, use deactivated inserts and glass wool.

20 mm 25 mm
7 5.5 mm
7
%
A,
Silica wool
For split For splitless
analysis analysis

Fig. 6.1.1 Correct placement of silica wool
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6 Analysis Flow Chart
6.1 Analysis Flow Chart

B Analytical column

+ Verify that carrier gas is flowing for enough time to flush the air in the column before
increasing the column oven temperature. Otherwise, the column liquid phase becomes

oxidized, and cannot separate compounds properly. This is especially important for polar
columns.

@ note

Press the [SYSTEM] key, and set a start time. This ensures that carrier gas flows for the set time
prior to temperature control of the heated zones.

Selection of the analytical column is very important in GC analysis. In general, select a
column based on the liquid phase whose polarity and chemical characteristics are similar
to those of the target compound to obtain a good peak shape.

@ note

Highly polar columns generally have a low heat resistance and low durability. Therefore, when
analyzing an unknown sample, begin by analyzing it on a neutral column with a high heat
resistance, then switch to a highly polar column if necessary.

H Installing the analysis column

Install the column as described in sections 4.3, 4.4, and 4.5.
Use a box nut on the injection port side. Use a column nut on the detector side.

Ferrule adjuster Injection port column installation Detector column installation

Detector I

Thermal insulation cup

Injection port

34mm FID: 69mm

15mm %\ /%
In the case of \ & Ferrule :

splitless analysis
with wide bore

Ferrule column

Ferrule adjuster

@ Column nut Column nut
for injection port S
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6 Analysis Flow Chart
6.1 Analysis Flow Chart »

B Sample injection modes
[Split injection]
In capillary columns, the inner diameter is small and the sample load capacity is low. Unlike
packed columns, only a small (less than 0.1 ul) amount of sample can be injected at one
time. The split injection mode only allows part of the injected sample to enter the column.
This method is useful for samples of high concentration or about which nothing is known.
Try to perform a split injection method first. Set the split ratio to approximately 1:50 for the
narrow bore column (ex. 0.25 mm I.D.). If the target peak is too large, increase the split ratio.
If the target peak is too small or cannot be detected, decrease the split ratio. Select a proper
split ratio in this way.
The standard setting of the split ratio is [column flow rate x (split ratio + 1)] = 30 ml. The
value should vary depending on the column's inner diameter and flow rate; however,
generally start with the total flow rate of approximately 50 ml.
If the desired sensitivity cannot be achieved at [column flow rate x (split ratio + 1)] < 20 ml,
consider another injection method.
[Splitless injection]
In the splitless injection method, almost all of the sample amount injected is introduced in the
column by temporarily suspending the split flow.
This method is effective for analyzing a low concentration sample which cannot be easily
detected by the split injection method.
To reduce band broadening and to sharpen peaks by condensation and vaporization of the
sample in the column, create a temperature ramp program. The column initial temperature is
set to a temperature lower than the boiling point of the sample solvent.
The high pressure injection method may reduce the volume of vaporized sample solution
and improve analysis repeatability.

H Setting the heated zone temperatures
The temperature of the injection port, the column oven and the detector are set individually.
Usually, the injection port and the detector are set to a temperature higher than the column.
Temperature of the injection port varies according to the target substances. Set the tempera-
ture where an injected sample evaporates instantaneously. Always set the detector temper-
ature higher than the column temperature.
Avoid setting a column temperature higher than the detector because the detector could
become contaminated, which may lead to background noise.
When creating a temperature program, be careful not to set the final oven temperature
higher than that of the detector.

B Column temperature program
Use a temperature program mainly to analyze samples with a wide boiling point range.
When developing analytical conditions for an unknown sample or a sample which will gener-
ate an unpredictable elution attend, use an initial program with a low initial temperature (40 ~
50 °C) and a temperature increase rate of approximately 10 °C/min. Based on the results,
check the temperature range in which the peaks appear, then examine the analytical
conditions. This procedure facilitates time program development.
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6 Analysis Flow Chart
6.1 Analysis Flow Chart

H Injection counter

The injection port septum and the glass insert are required to be inspected and replaced
periodically. The GC-2025 provides a function which counts the number of injections. When
the number of injections exceeds the limit, you are prompted to perform maintenance what
is actually counted is the number of START times.

Select the analysis counter on the [DIAG] key screen to set and reset the counter limit.

@ note

The septum/glass insert replacement cycle varies, depending on the analytical conditions and
samples. If the glass insert is easily contaminated (when analyzing non-volatile compounds for
example), set a low counter limit. On the other hand, when analyzing samples that do not contain
non-volatile components, like the standard sample, a high counter limit can be set.

H Starting up the GC

Turn on the power and/or press the [SYSTEM] key to display the GC starup screen. On this
screen, specify the files used for instrument startup and instrument cleaning (column bake-
out).

Press [Start GC] (PF menu) to start temperature control of each heated zone according to
the parameters set in the file.

A startup method should be used to initialize the system once it has been turned on. Set the
startup method to "auto" to start the file as soon as the power is on; this helps with instru-
ment recovery after a power failure.

The initial step in the startup method should be turning on the carrier gas flow. After a set
time, increase the injection port and detector temperatures. The column oven temperature
can then be set to increase. The oven temperature increases last to protect the column from
damage and the detector from contamination. The GC-2025 controls the temperatures so
that the column temperature never increases above the detector temperature, even if all
temperatures are set to increase at the same time.

A clean up method uses higher oven temperatures than those used for the analysis. After
set bake-out time, return the temperatures to their normal analytical parameters.

B Shutting down the GC

To shut down the system, select [Stop GC] (PF menu) on the [SYSTEM] key screen. Then,
the system stops temperature control after the period of time set as the stop time, flows the
carrier gas for the period of time set as the flow-off time, then stops.

When shutting down the GC, the temperature of each part should be decreased at first, then
the carrier gas should be stopped so that the column can be protected. It is convenient to
use the stop time and the flow-off time.

Do not turn off the power, before select [Stop GC] (PF menu).

When shutting down the GC, the heated zones are cooled, and then the carrier gas flow is
turned off. To accomplish these in the correct sequence automatically, use a stop time (this
stops temperature control at the set time) and flow off time (turns off carrier gas flow at the
set time). Do not turn off the GC without first selecting [Stop GC] (PF menu). Because the
carrier gas flow stops before the heated zones are cooled.

H Obtaining reproducible analysis results

Follow these suggestions to obtain reproducible results:

When the Auto-injector, AOC-20i, is used, a liquid sample can be injected into the injection
port in a reproducible method.

The GC is designed to perform optimally at room temperatures of 18-28 °C. Room
temperatures above 28 °C will negatively impact reproducibility.
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79 7 Starting and Stopping the GC [SYSTEM]
7. 1 [SYSTEM] Key Main Screen

7.1.1 Screen description

The [SYSTEM] key main screen contains parameters related to starting and stopping the
GC. To start and stop the GC, press [Start GC] and [Stop GC] (PF menu).

@ note

If GCsolution is used, start and stop the GC on the computer.

B When the GC is in the [SYSTEM Off] status
On pressing the [SYSTEM] key, the screen shown in Fig. 7.1.1 appears.

@ note

If auto start is set, the GC starts as soon as the power is turned on, and this screen will not be
displayed.

Set up parameters related to the GC start (start time, clean-up on/off and method) and press [Start GC]
(PF menu) to start the GC. The GC enters standby mode according to the main screen settings.

B When the GC is in the [SYSTEM On] status

On pressing the [SYSTEM] key, the screen shown in Fig. 7.1.2 appears.
Set up parameters related to the GC stop (stop time, flow off time, sleep time, etc.) and
press [Stop GC] (PF menu) to stop the GC.

When the stop time has been counted down, the GC stops according to the main screen
settings.

prgr

50 Start Sequence HNOT READY

G0 Shop Sequence

Cirrent File Wa:FILEa |} Current File W0:FILED
Marmmal Start Stop GU (Stop Program)

l Stop Time(min)
3.8

l Start Time{mind Stop Temp/Tet
0.8 Flow off Time(min)
¥ Ve (| )+
o Cont

on

Sleep Time{min)
25 SO ] P A

Eegtart GC Off

Clean Up
Fig. 7.1.1 Main screen accessed Fig. 7.1.2 Main screen accessed
in the [SYSTEM Off] status in the [SYSTEM On] status
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7 Starting and Stopping the GC [SYSTEM]
7.1 [SYSTEM] Key Main Screen

H Countdown of the stop time

When all the programs for analysis are finished, the countdown of the stop time begins.

* When the AOC-20i/20s is not used and no batch or program is running
On pressing [Stop GC] (PF menu), the countdown of the stop time begins
immediately.

» When the AOC-20i/20s is used or a batch or program is running
On pressing [Stop GC] (PF menu), the message "AutomaticStop" appears as
shown in Fig. 7.1.3 while continuing operation.

Monitor Main
e 2910.12.01(5K) P9:23:49

FemainTime

7. 18min &, BEmin
1000 Signall Col Temp E5
=100 Eetention Time =14
] 1o

butomati cStDp oOod

Fig. 7.1.3

When the following conditions are met while "AutomaticStop" is being displayed, the GC
recognizes that all the analyses have been finished, and starts the countdown of the stop
time.

+ Continuous analyses using a batch
The batch has been finished and all the programs have been executed.

+ Continuous analyses of samples with the AOC-20i/20s without using a batch
The samples set on the AOC have been injected and all the programs have been
executed.

@ note

If the AOC-20i/20s is stopped due to an error, the countdown of the stop time will not begin. If all the
programs of the GC-2025 have been executed, reset the AOC-20i/20s to clear the error, and the
countdown of the stop time will begin.

» Analysis program execution without using the AOC-20i/20s or batch
All the programs have been executed.
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7 Starting and Stopping the GC [SYSTEM]
7.1 [SYSTEM] Key Main Screen ”

When the countdown of the stop time has been completed, temperature control and detector
control also end.

When temperature control and detector control have ended, the message "Sleep mode" will
be displayed as shown in Fig. 7.1.4.

Monitor Main NOT READY
LAtE 2010, 12,01 (Wed) 11:45:27

BemainTime

@, DBmin A, Dmin
1000 Signalil
=100 Eetention Time
o 10

aleep Mode 00
Temp Mon| Flow Mon|Zero ad)

Fig. 7.1.4
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7 Starting and Stopping the GC [SYSTEM]
7.1 [SYSTEM] Key Main Screen

7.1.2

Parameter list

CURRENT FILE
Selection: File No. 0-9, Default: File No. 0
Changes the currently loaded file.
The GC will be controlled based on the parameters in the specified file.
START TIME
Range: 0.0-6000.0 min, Default: 0.0 min
Sets the period of time after flow control starts until temperature/detector control starts.
START TEMP/DET
Selection: Yes/No, Default: Yes
Select "Yes" to start temperature/detector control after the start time is finished.
Select "No" to continuously flow the carrier gas and not to start temperature/detector control.
DETECTOR
Selection: On/Off, Default: On
Prepares the configured detector for analysis, but does not ignite the FID.
AUTO IGNIT
Selection: On/Off, Default: On
Ignites the FID detector automatically.
Select "On" for the FID detector to stand by in the ignited state. Select "Off" for it to standby
without igniting.
CLEAN UP
Selection: Off/ Analysis Para/Clean Up Para, Default: Off
"Clean up" indicates running a GC program without injecting sample. Select whether to run
the clean up program after the GC enters Ready state.
If the maximum temperature of the clean up oven temperature program is too close to
maximum temperature of the column, select "Analysis Para" to perform clean up using a
regular analysis program.
STOP TIME
Range: 0.0-6000.0 min, Default: 0.0 min
Sets the period of time that elapses before stopping temperature and detector control after
[Stop GC] (PF menu) is pressed (or after the message "AutomaticStop" appears if a program
is running).
FLOW OFF TIME
Range: 0.0-6000.0 min, Default: --- (because the gas control is set to "Cont".)
Sets the period of time after temperature/detector control ends until gas control ends.
This item cannot be set if "Flow Control" is "Cont" (that is, if carrier gas is kept flowing).
FLOW CONTROL
Selection: End/Cont, Default: Cont
Select [End] to stop gas control after the flow OFF time finishes. This stops the flow of carrier
gas.
Select [Cont] to continue the carrier gas flow.
SLEEP TIME
Range: 0.0-6000.0 min, Default: --- (because the RESTART GC is set to "Off".)
Sets the period of time after temperature/detector control ends until the GC restarts.
This item cannot be set if the GC is set to not restart.
RESTART GC
Selection: On/Off, Default: Off
Select [On] to restart the GC after the sleep time elapses.
Select [Off] to disable automatic GC restart.
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7 Starting and Stopping the GC [SYSTEM]
7.1 [SYSTEM] Key Main Screen

7.1.3 PF menu

PF menu L. Reference
. Description -
item section
Start GC Starts GC according to the parameters on the [SYSTEM] key main screen. -
Starts GC according to the parameters on the [SYSTEM] key main screen.
If no program is running, the stop time countdown begins immediately when
Stop GC [Stop GC] (PF menu) is selected. _
If [Stop GC] is selected while a program is running, the stop time countdown
begins after the program finishes.
File Displays the file list to change to another method file. 8.2
On this sub screen, select files to load, edit, copy, initialize and rename. '
Sets clean up parameters.
Clean Up In system ON state, select direct operation (PF menu) to run the clean up. 72
Sets the parameters for the next GC start up.
Start Seq Start time, detector and clean up parameters on this sub screen are 7.3
immediately reflected on the [SYSTEM] key main screen.
Sets the stop procedures.
Stop Seq This item is not displayed in system ON state. 7.4
Prepares the GC for maintenance of the injection port (replacement of 183
Maint INJ septum, glass insert, etc.) . 18.4’
When GC is ready for maintenance, the message "GC is ready for 18. 5’
maintenance" appears. ’
A Restores the GC for analysis after performing injection port maintenance.
nal. . o . -
When pressed after maintenance of injection port is completed.
@ note

Once [Maint INJ] in the PF menu is pressed, the [Anal.] button is not displayed until maintenance becomes
enabled. This operation cannot be cancelled so wait until INJ maintenance becomes enabled.
When cancellation is necessary, turn off the power after the column temperature has lowered.

Turning off the power when the column temperature is high may deteriorate the column because carrier gas

supply is cut off.

GC-2025
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79 7 Starting and Stopping the GC [SYSTEM]

. 2 Specifying Clean Up Parameters

7.2.1 Screen description

Select [Clean Up] (PF menu) from the [SYSTEM] key main screen to display the clean up
parameter setup screen shown in Fig. 7.2.1. The parameters set for the clean up program
are set by including "Clean Up Para" as part of the GC start procedure.

Clean up should be performed to eliminate contamination before analysis.

Initiate the clean up when the gas chromatograph has not been used for a while or if a new
column has been installed.

Clean Up

HhE G O:FILED
||||||||||||||||||||||||||||||||| Colunn Owen [IIHITIITIT
Temnp (L) ) 25,
T F1ow ||||||||||||||||||||||||||||||||||||||||||||||||
Inlet press(kia) 100.0
split ratio 5@.@

Purge flow(% IENE  z.0
T TNy I ||||||||||||||||||||||||||||||||||||||||

Temnp ()
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Temnp ()

MakellpF Lo { w1

«JEetirn|Tenp Prog

Fig. 7.2.1 Setting the clean up parameters
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7 Starting and Stopping the GC [SYSTEM]
7.2 Specifying Clean Up Parameters »

7.2.2 Parameter list

M Main screen of clean up
COLUMN OVEN TEMP
Range: 0.0-450.0 °C (set value without exceeding the maximum temperature limits), Default:
25.0°C
Sets the default value of the column oven temperature when the clean up file is used.
The temperature needs to be set so that the maximum temperature indicated on the column
used will not be exceeded.
The regular analysis parameters can be used for clean up by setting "Analysis Para" for the
start procedure.
For the maximum temperature limits, see "16.6.4 Setting the maximum temperature limits".
INLET PRESS
Range: 0.0-970.0 kPa (Refer to Fig. 21.5.3.), Default: 100.0 kPa
Sets the default value of the column inlet pressure for the clean up method.
PURGE FLOW RATE
Range: Refer to Fig. 21.5.3, Default: 3.0 ml/min
Sets the septum purge flow rate for the clean up method. The septum purge removes con-
tamination in the injection port near the septum. If the split ratio is set to "-1.0", the total flow
rate remains fixed regardless of the oven temperature.
SPLIT RATIO
Range: -1.0/0.0-9999.9, Default: -1.0
Sets the split ratio for the clean up method.
When the split ratio is set to "-1.0", it is controlled so that the total flow rate will be the same
as the set value.
INJECTION PORT TEMP
Range: 0.0-400.0 °C, Default: 250.0 °C
Sets the injection port temperature for the clean up method.
DETECTOR TEMP
Range: 0.0-400.0 °C, Default: 250.0 °C
Sets the detector temperature for the clean up method.
For any detector other than an FID, its set temperature must be within the valid range of the
detector.
MAKE UP FLOW RATE
The range and default value depends upon the kind of detector. Refer to the values given for
each detector.
Makeup gas is inert gas which maximizes detector sensitivity. This sets its flow rate for the
clean up method. Each type of detector requires different flow rates of makeup gas.
AUX APC PRESS
Range: 0.0-970.0 kPa, Default: 100.0 kPa
Sets the AUX APC pressure for the clean up method.
This item is only valid when an AUX APC has been installed.
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7 Starting and Stopping the GC [SYSTEM]
7.2 Specifying Clean Up Parameters

H Clean up column oven temperature program
(The clean up temperature program consists of a single program ramp.)

CLEAN UP RATE
Range: END/-250.00-250.00 °C/min, Default: END
Sets the rate of column temperature increase for the clean up program.
Refer to "1.2.1 Column oven".
CLEAN UP TEMP
Range: 0.0-400.0 °C, Default: 25.0 °C
Sets the final temperature for the column oven temperature clean up program.
Do not exceed the maximum column temperature.
CLEAN UP TIME
Range: 0.00-9999.99 min, Default: 0.00 min
Sets the final temperature hold time for the clean up program.

H Clean up column inlet pressure program
(The clean up pressure program consists of a single program ramp.)

CLEAN UP RATE

Range: END/-400.00-400.00 kPa/min, Default: END

Sets the rate of column inlet pressure for the clean up program.

The rate of pressure depends on the total flow rate.
CLEAN UP PRESS

Range: 0.0-970.0 kPa (Refer to Fig. 21.5.1.) , Default: 0.0 kPa

Sets the final pressure for the column inlet pressure clean up program.
CLEAN UP TIME

Range: 0.00-9999.99 min, Default: 0.00 min

Sets the final pressure hold time for the clean up program.

H Clean up total flow rate program

é// NOTE
This is not used with the GC-2025.

CLEAN UP RATE
Range: END/-400.00-400.00 ml/min2, Default: END
Sets the rate of total flow increase for the clean up program.
CLEAN UP FLOW RATE
Range: 0.0-1200.0 miI/min (Refer to Fig. 21.5.1.), Default: 50.0 ml/min
Set the final flow rate for the total flow rate clean up program.
CLEAN UP TIME
Range: 0.00-9999.99 min, Default: 0.00 min
Sets the final flow rate hold time for the clean up program.
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7.2.3 PF menu

PF menu Description Refert_ance

section

Temp Prog Sets the column oven temperature for the clean up program. 1.2

Press Prog Sets the column inlet pressure for the clean up program. 1255

Flow Pro Sets the total flow rate for the clean up program. —

9 | Thisis not used with the GC-2025.
Run Displayed only while GC is in system ON state. Immediately runs the clean _
up program.
Sto Stops clean up. -
P This item is displayed only when the clean up program is in progress.
Next Line Displays the clean up program set up screen for another analytical flow line. S
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79 7 Starting and Stopping the GC [SYSTEM]

. 3 Specifying Start Procedures

7.3.1 Screen description

Select [Start Seq] (PF menu) from the [SYSTEM] key main screen to display the start
procedure setup screen shown in Fig. 7.3.1.

On this screen, set whether the system automatically starts (Auto Start) when the power is
next turned on, or whether the system does not start until [Start GC] (PF menu) is pressed
(Manual Start). Alternatively, only the carrier gas flow is turned on the next time the power is
turned on. To start the system, select [Start GC] (PF menu) as for a manual start. This is
known as a semi-auto start. Finally, an analysis file can be set to begin the next time the
power is turned on or the GC is restarted. Any settings changed on this screen are reflected
in the [SYSTEM] key main screen.

Sequence (Next Time)

File Load &__ 0:FILEGY

Manual =Start
) (When next power on)
=tart Flow
l Start Time({min)
B,8
start Temp/Det __Yes
l Detector [yl
AUto ignite On
Clean Up

Fig. 7.3.1 Setting the start procedures for the next GC restart

7.3.2 Parameter list

FILE LOAD
Selection: File No. 0-9, Default: Current file
Selects a file to be loaded the next time the power is turned on or the GC restarted.
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7 Starting and Stopping the GC [SYSTEM]
7.3 Specifying Start Procedures

START GC
Selection: Auto Start/ Manual Start/Semi-Auto, Default: Manual Start
Sets the start method for the next time the power is turned on:
Select "Auto Start" to automatically start the GC.
Select "Manual Start" to start the GC by pressing [Start GC] (PF menu) from the [SYSTEM]
key main screen.
Select "Semi-Auto" to start carrier gas flow only. The GC must still be started by pressing
[Start GC] (PF menu) from the [SYSTEM] key main screen.
START TIME
Range: 0.0-6000.0 min, Default: 0.0 min
Sets the period of time after gas control starts until temperature/detector control starts.
The "Start Time" value on the [SYSTEM] key main screen is set here.

@ note

The start time set here can be overridden by entering another start time in the [Start GC] (PF menu)
screen.

This function is useful if the preset start time is too long.

START TEMP/DET
Selection: Yes/No, Default: Yes
Select "Yes" to start temperature/detector control after the start time elapses.
Select "No" to continue carrier gas flow only without starting temperature/detector control.
DETECTOR
Selection: On/Off, Default: On
Prepares the configured detector for analysis, but does not ignite the FID.
The "DETECTOR" setting on the [SYSTEM] key main screen is set here.
AUTO IGNITE
Selection: On/Off, Default: On
Establishes FID ignition conditions.
Select "On" for the FID detector to stand by in the ignited state. Select "Off" for it to stand by
without igniting.
The "AUTO IGNIT" setting on the [SYSTEM] key main screen is set here.
CLEAN UP
Selection: Off/Analysis Para/Clean Up Para, Default: Off
When performing clean up, select whether to use an analysis method or the program set in
[Clean Up] (PF menu).
The "CLEAN UP" setting on the [SYSTEM] key main screen is set here.

7.3.3

Example: starting the system with carrier gas flow

In this example, the carrier gas flows for a certain period of time before temperature control
begins. Set the start time considering the polarity of the column used and dead time (time
spent until substances not adsorbed by the stationary phase elute).
* In the case of a 30 m neutral column and a 30 cm/sec linear velocity (dead time

100 sec.): Approximately 5 min.
* In the case of a 60 m high-polar column and a 20 cm/sec linear velocity (dead time

300 sec.): At least 10 min.
+ If the system has been out of use for a time with no column connected:

set a START TIME of 1 to several hours.

GC-2025

>

55



56

79 7 Starting and Stopping the GC [SYSTEM]

. 4 Specifying the Stop Procedures

7.4.1 Screen
Select [Stop Seq] (PF menu) from the [SYSTEM] key main screen to display the stop
procedure setup screen shown in Fig. 7.4.1. "Stop Seq" is displayed only when the system is
in the OFF state.
The stop procedure setup screen consists of parameters equivalent to those on the
[SYSTEM] key main screen when the GC is in the system ON state, except that the current
file cannot be changed.
Parameter changes on the stop procedure setup screen are reflected on the [SYSTEM] key
main screen.
G0 Stop Sequence
Stop GO0 (Stop Program)
Stop Time(min)
[EJ.E
Stop Temp/Det
l Flow off Time(min)
Cont
Sleep Time{min)
Eegtart GC Off
Fig. 7.4.1 Setting the stop procedures
7.4.2 Parameter list
STOP TIME

Range: 0.0-6000.0 min, Default: 0.0 min

Sets the period of time that elapses before stopping temperature and detector control after
[Stop GC] (PF menu) is pressed (or after the message "AutomaticStop" appears if a program
is running).

The "STOP TIME" value on the [SYSTEM] key main screen is set here.

FLOW OFF TIME

Range: 0.0-6000.0 min, Default: --- (because the gas control is set to "Cont".)

Sets the period of time between the end of temperature/detector control and the end of the
gas control.

This item cannot be set if "Flow Control" is "Cont" (that is, if the carrier gas is kept flowing).
The [FLOW OFF TIME] setting on the [SYSTEM] key main screen is set here.

GC-2025



7 Starting and Stopping the GC [SYSTEM]
7.4 Specifying the Stop Procedures

FLOW CONTROL

Selection: End/Cont, Default: Cont

Select "End" to end gas control after the flow off time elapses.

Select "Cont" to continue the carrier gas flow.

The "GAS CONTROL" setting on the [SYSTEM] key main screen is set here.

SLEEP TIME

Range: 0.1-6000.0 min, Default: --- (because the RESTART GC could be set to "Off".)
Sets the period of time after the temperature/detector control ends until the GC restarts.
This item cannot be set if the GC is not set to restart automatically.

The "SLEEP TIME" setting on the [SYSTEM] key main screen is set here.

RESTART GC

Selection: On/Off, Default: Off

Select "On" to restart the GC once the sleep time has elapsed.

Select "Off" to not restart the GC automatically.

The "Restart GC" setting on the [SYSTEM] key main screen is set here.

7.4.3

System shut down examples

The following examples show various situations where the STOP TIME and the FLOW OFF
TIME can be used effectively. The FLOW OFF TIME should be longer than the time for the
column oven cooling.
+ After the end of an analysis, each heated zone is cooled. Once the column oven is

cool, the carrier gas flow is shut off.

STOP TIME = 0 minutes
FLOW CONTROL = End
FLOW OFF TIME = Approx. 20 minutes

* A column is conditioned, then the column oven is cooled. The carrier gas flow is
then shut down.

STOP TIME = Column conditioning time
FLOW CONTROL = End
FLOW OFF TIME = Approx. 20 minutes

» At the end of an analysis, each heated zone is cooled, but the carrier gas is kept
flowing for rapid equilibration for the next day's analysis. The next day, the system is
automatically restarted (15 hours = 900 minutes later), and the temperature control
resumes.

START TIME = 0 minutes (because the carrier gas continued to flow)

STOP TIME = 0 minutes

FLOW CONTROL = Cont (to keep carrier gas flow on)

RESTART GC = On

SLEEP TIME = 900 minutes (at the end of the SLEEP TIME, the GC
restarts)

» At the end of an analysis, each heated zone is cooled, and the carrier gas flow is
stopped once the column oven is cool. The following day (15 hours = 900 minutes
later), the carrier gas flow is turned back on and the temperature control begins.

START TIME = 10 minutes (because carrier gas flow was off)

STOP TIME = 0 minute

FLOW CONTROL = End

FLOW OFF TIME = Approx. 20 minutes

RESTART GC = On

SLEEP TIME = 900 minutes (at the end of the SLEEP TIME, the GC
restarts)
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[{// NOTE

When the GC is in the system OFF state, the fan automatically stops based on the selection of the Fan
Stop Temp. Refer to "16.6.11 Other settings" in "16.6 GC Configuration".
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79 8 Setting the Analytical Parameters and File Management

1 [SET] Key Main Screen

8.1.1

Main screen

Press the [SET] key to display the main screen shown in Fig. 8.1.1 and to make frequently
used parameter settings.

To make changes to the [COL], [FLOW], [INJ], and [DET] parameters, the [customiz] (PF
menu) key is pressed. Changes to these parameters are reflected in the [SET] key main
screen.

The screen shows parameters for the components which make up one analytical flow line
(injection port, detectors, and options). Use the [Line Config] (PF menu) to change the com-
ponents in the flow line.

When the system is turned on, the temperatures are controlled for the components in the
flow line. If the AFC is present, the carrier gas is supplied to the injection port specified. If the
APC is present, detector gases are supplied to the detector specified. One injection port and
up to two detectors can be included in an analytical flow line.

phalyeis Settings

e @: FILE®

(T Column Oven [T
Temp () [ 60. DN
(T F1owm ||||||||||||||||||||||||||||||||||||||||||||||||
Inlet press(kks) HEE 100.0
Column £1owim-} 3.85
aplit ratio 20,19
split mode =FLIT
O
Temnp () GlE $150.0
(T peT pETL [T
Temnp () ENE  150.0

Fig. 8.1.1 [SET] key main screen
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8 Setting the Analytical Parameters and File Management
8.1 [SET] Key Main Screen

8.1.2

Parameter list

COLUMN OVEN

Range: 0.0-400.0 °C", Default: 25.0 °C
Sets the default temperature in the oven temperature program.

INLET PRESS

Range: 0.0-970.0 kPa (Refer to Fig. 21.5.1.), Default: 100.0 kPa

Sets the column inlet pressure.

The initial pressure must be set in order to create a pressure program.

When the control mode is set to "pressure”, the system keeps the column inlet pressure at a
constant value while the column oven temperature program is running.

COLUMN FLOW RATE

Default:2 1.00 ml/min

Sets the carrier gas flow rate at the capillary column exit (atmospheric pressure at 25 °C).
When you set the carrier gas flow rate, the system calculates the column inlet pressure
based on the inner diameter, the length and the film thickness of the column. The column
flow rate is set separately so that the carrier gas flow rate desired occurs at the initial
temperature in the column oven temperature program.

LINEAR VELOCITY

Default:3 30.0 cm/s

Sets the average linear velocity of the carrier gas flowing in the capillary column.

When you set the linear velocity, the system calculates the column inlet pressure based on
the inner diameter, the length and the film thickness of the column. The linear velocity is set
separately so that the linear velocity desired occurs at the initial temperature in the oven
temperature program.

When the control mode is set to "linear velocity", the column inlet pressure automatically
changes so that the linear velocity remains constant even while the column oven
temperature program is running.

TOTAL FLOW RATE

Range: 0.0-1200.0 ml/min (Refer to Fig. 21.5.1.), Default: 500.0 ml/min

The total flow rate varies depending on the injection mode as follows:

In split or splitless mode, the total flow rate is equivalent to "column flow rate + split flow rate
+ septum purge flow rate".

SPLIT RATIO

Range: -1.0/0.0-9999.9, Default: -1.0

The split ratio is "split flow rate / column flow rate."

When you set a split ratio, the system sets the total flow rate based on the calculated carrier
gas flow rate and split flow rate, so that the desired split ratio occurs at the column oven
temperature.

Set the split ratio to "-1.0" to fix the total flow rate regardless of the column oven temperature.

PURGE FLOW RATE

Default:4 3.0 ml/min
Set the septum purge flow rate.

SAMPLING TIME

Range: 0.00-9999.99 min, Default: 1.00 min

Sets the sampling time for splitless analysis.

The sampling time indicates the period of time after analysis starts until the split flow line is
opened.
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8 Setting the Analytical Parameters and File Management
8.1 [SET] Key Main Screen ”

SPLIT MODE

Selection: SPLIT/SPLITLESS/DIRECT, Default: SPLIT

SPLIT: Controls the column inlet pressure and the total flow rate so that the column inlet

pressure and split ratio occur as specified.

SPLITLESS: Closes the split flow line during the sampling time so that the set column inlet

pressure is controlled by the Total Flow Controller.

Opens the split flow line and controls the Electronic Split Controller so that the
preset column inlet pressure occurs (Refer to Fig. 12.5.2.) after the sampling
time elapses.

To set the time of the Splitless auto off, refer to "16.6.11 Other settings" in
"16.6 GC Configuration".

DIRECT: Closes the split flow line and the set column inlet pressure, linear velocity (in
pressure mode) or the set total flow rate (in flow mode) occurs. When making
direct injection analyses, select WBI in the setup screen so that SPLIT mode is
not available. With the GC-2025, this mode is used only for SPL leak check.

CONTROL MODE

Selection: PRESS/VELOCITY, Default: PRESS

When the injection mode is set to "SPLIT" or "SPLITLESS"

PRESS: Controls the system so that the column inlet pressure remains constant.

VELOCITY: Controls the system so that the linear velocity remains constant.

When the injection mode is set to "DIRECT"

PRESS: Controls the system so that the column inlet pressure remains constant.

VELOCITY: Controls the system so that the linear velocity remains constant.

INJECTION PORT TEMP

Range: 0.0-400.0 °C, Default: 25.0 °C

Set the injection port temperature (the default temperature for a programmable injection

port).

DETECTOR TEMP

Range: 0.0-400.0 °C, Default: 25.0 °C

Set the detector temperature.

Allowable temperature ranges vary for each detector. Refer to range specified for the detec-

tor(s) in use.

1 Using CRG: -99.0 ~ 400.0 °C (Refer to 15.3)
2 The column flow rate ranges from 0 to the value at which the calculated column inlet pressure is

970 kPa or less and the calculated total flow rate is 1,200 ml/min.

3 The linear velocity ranges from 0 to the value at which the calculated column inlet pressure is 970 kPa
or less.

4 The purge flow rate ranges from 0 to the total flow rate subtracted by the column flow rate and the split
flow rate.

GC-2025 61



8.1.3 PF menu

PF menu Description Refer?nce
section

File Displays file list to change the current file. 8.2
On this sub screen, you can select files to load, copy, initialize and rename. ’
Specifies the injection port, detectors and options which make up the ana-

Line Confg lytical flow line. 8.3
Units set on this sub screen are displayed on the [SET] key main screen.

Customiz Set the parameters displayed on the [SET] key main screen. 8.4

Print Prints temperature, pressure and total flow rate on a Chromatopac. _

Next Line Switches through each of the parameter screens in turn. Press the [SET]
key from the [SET] key main screen to switch to the next screen.
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79 8 Setting the Analytical Parameters and File Management

. 2 File Management

8.2.1 Screen description

Select [File] (PF menu) from the [SYSTEM] key main screen to display the file list shown in
Fig. 8.2.1.
To change the current file, enter a file No. or move the cursor using the [A] and [V] key;
then press the [Load] (PF menu) key.

File Management

A

0]
FILE1
FILE:
FILEzZ
FILE4
FILEL
FILEE
FILE7Y
FILEE
FILEA

@:FILE®
Ligt ] [

OJool-IOJUTLEJOIN] -

«JEetinrn [

Fig. 8.2.1 File list screen

8.2.2 PF menu

PF menu Description R::f:::e
Load Selects the current file. -
Copy Copies file name and file contents from the source file to a destination file. 8.2.3
Rename Changes the file name. 8.24

GC-2025
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8 Setting the Analytical Parameters and File Management
8.2 File Management

8.2.3 Copying afile

Select [Copy] (PF menu) on the file list screen to display the file copy screen shown in Fig.
8.2.2. Enter the source file number (Src. File) and the destination File number (Dst. File),
then press [Copy] (PF menu). The name and contents of the source file are copied to the
destination file.

:FILE®
Srce. File @ @ Dst. File @ 1

T (Fite List) [N
FILE®

FILE1
FILEZ
FILEZ
FILE4
FILES
FILEB
FILE?
FILEZ
FILES

File haz been copiled

ERaLEEE®

Fig. 8.2.2 Copying File

8.2.4 Renaming a file

Select [Rename] (PF menu) on the file list screen to display the file rename screen shown in
Fig. 8.2.3. Move the cursor using the [A] and [V] keys to select the file to be renamed.
Enter the new file name using the numeric keys and the [<]] and [[>] keys. Refer to "5.3.5
Changing item names" for more information.

Fename File

O

@ Green
1: FILE1
Z2: FILEZ
2 FILEZ
4: FILE4
5
B

@:Gresn
List ] I

: FILES

: FILEB

T+ FILET
&:EC @LEF @GHI 8JEL
@M @FOE @ETU 8VWE
&Y, OO0 8Esynbol

HJEetirn | MumerChy | UpperChr

Fig. 8.2.3 Renaming a file
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8 Setting the Analytical Parameters and File Management
8.2 File Management

8.2.5

Initializing a file

Select [File Init] (PF menu) on the file list screen to display the file initialization screen shown
in Fig. 8.2.4. Enter the file number or move the cursor to select the file. Then press [File Init]
(PF menu).

During file initialization, the file name and contents are deleted. The parameters return to
their default settings. Once a file is initialized, the action cannot be undone. The current file
cannot be initialized.

File Hanagemnsnt

I [File
FILE®

FILE]
FILEZ
FILE3
FILE4
FILES
FILE®B
FILEY
FILES
FILES

0:FILEQ
List ] I

CEICLENEE

File hag heen initialized

Fig. 8.2.4 Initializing a file
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79 8 Setting the Analytical Parameters and File Management

. 3 Specifying the Analytical Flow Line
Components ([Line Config])

8.3.1 Screen description
Select [Line Confg] (PF menu) from the [SET] key main screen to display the Line Configu-
ration screen shown in Fig. 8.3.1.
The [SET] key main screen displays the parameters for one analytical flow line. The line
configuration screen determines the components (injection port, detector(s), and options) of
the analytical flow line.
When the system is turned on, the temperatures are controlled for the components in the
flow line. If the AFC is present, the carrier gas is supplied to the specified injection port. If the
APC is present, the detector gases are supplied to the detector(s) specified. One injection
port and up to two detectors can be included in an analytical flow line. Temperatures are not
controlled, and gases are not supplied to components which are not part of the analytical
flow line.
The line configuration screen displays all the components installed.
Move the cursor to the desired component using the [A] and [V] keys. Use the [<]] and [[>]
to specify the analytical flow line (1-4) to which the component belongs. Press [Enter] to val-
idate the selection.
[ine Configwration
T Iniector [T
O — SPL 1
T Detector [T
Ei FID 1
(T ot ion [T
Ei anct
_ a0CE
Fig. 8.3.1 Line configuration setup screen
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8 Setting the Analytical Parameters and File Management
8.3 Specifying the Analytical Flow Line Components ([Line Config])

H Line configuration examples

The GC-2025 settings are explained for the case where an SPL (split/splitless injection port)

and an FID (hydrogen flame ionization detector) are installed.
Select the SPL and the FID for line 1.

In this case, only the temperature of the SPL and the FID will be controlled. Carrier gas and

detector gas will be supplied.

INJ

Line Configuration

DET

(T Trjector [T
OoF—— S

(I Detector [T
BB FID1

(T optdon [T
— a0
8002

Fig. 8.3.2 Line configuration
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79 8 Setting the Analytical Parameters and File Management

. 4 Changing Items Displayed with [Customiz]

8.4.1 Screen description

Select [Customiz] (PF menu) from the [SET] key main screen to display the Display
Customization screen shown in Fig. 8.4.1.

On this screen, set the items which will be displayed on the [SET] key main screen. Set an
item to "On" to display it on the main screen. Set the item to "Off" to wide its display.

Even if the sampling time display is "On" the sampling time is only displayed in SPLITLESS
mode.

Move the cursor using the [A] and [V] keys to select an item to be changed; select "On" or
"Off" using the [<]] and [[>] keys, then press the [ENTER] key to validate the selection.

The default setting displays the column inlet pressures, column flow rate, split ratio,
sampling time and the split mode.

[izplay Customization

Inlet Pressure < _0nfl
Column Flow Rate _n
Linear Velocity Off
Total Flow Eate 0ff
split Ratio _n
septum Purge Flow Rate  Off
sampling Time _n
split Hode _n
Control Mode Off

Fig. 8.4.1 Customizing the [Set] key main screen
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79 9 Monitoring the GC

[MONIT] Key Main Screen

9.1

9.1.1 Screen description

Press the [MONIT] key to display the main monitor screen shown in Fig. 9.1.1. In the upper
portion of the main screen, monitor the status of the injection port, the column and the
detectors configured in each line. In the lower portion of the screen, monitor the
chromatogram, the temperature program, etc.

Select [Temp Mon] and [Flow Mon] (PF menu) to monitor the temperature, the pressure and

the flow rate of all injection ports, columns and detectors configured in all configured lines.

The injection port temperature,
inlet pressure and purge flow
rate are displayed.

Monitor Main

The column oven temperature
is displayed.

" 2019.12. 91 (7)) ©9:83:49

EemainTime

@1, BEAmin

Col Temp ES

1000 Signall

The chromatogram is dis-
played.

The detector range (setup
value), temperature and the
voltage are displayed.

This value, multiplied by the
range (attenuation) coefficient,
is output as the analog signal.

1ad REetention Time

o1 1l

Fower Weter

The message about power
consumption is displayed.

@ note

Fig. 9.1.1

[MONIT] key main screen

The approximate amount of
power consumption is
displayed.

+ When an error message or warning message appears, the message about power consumption and
the level meter will not be displayed. To display the message about power consumption and the
level meter, press the [CE] key and clear the error.

* The message about power consumption and the level meter are displayed in the same position on
the screen other than the [MONIT] key main screen.

GC-2025
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9 Monitoring the GC
9.1 [MONIT] Key Main Screen

B Detector status

The ignition status of an FID or FPD detector can be confirmed on the monitor screen.

For a FID:

Flame = On Flame = Off

Fig. 9.1.2

H Message display

The message displayed in the comment area will change depending on the amount of power
consumption.

PWR Plug check:

(power consumption exceeding 800 W for 100 V model or 1600 W for 230 V model)
Power consumption is at a high level continuously. If the power plug is not inserted securely,
ignition may occur due to overheating. Check the condition of the power plug.

@ note

» Even after power consumption is reduced below 800/1600 W, the message "PWR Plug check"
may remain for a while.

» Press the [CE] key to clear the message.

Power Meter: (power consumption of 800/1600 W or below)
Ordinary operation is in progress.

AutomaticStop:
Since analysis is in progress, the GC holds up the countdown of the stop time. (See "7.1
[SYSTEM] Key Main Screen".)

Sleep Mode:
To reduce power consumption during standby, the GC is stopped for the set sleep time.
(See "7.4 Specifying the Stop Procedures”.)
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9 Monitoring the GC
9.1 [MONIT] Key Main Screen ”

H Power consumption level meter

To indicate high power consumption, the level exceeding 800 W is shown with . instead
of |:|

|:| and . denote 200 W each (at power voltage 100 V).

|:| and . denote 400 W each (at power voltage 230 V).

(100V/230V)
D Up to 200/400 W
D D 200/400 to 400/800 W

HIEIN 400/800 to 600/1200 W
HIBINN 600/1200 to 800/1600 W
100000 R 800/1600 to 1000/2000 W
0000 RR 1000/2000 to 1200/2400 W
CICICIC I 12002400 W or above

@ note

The level meter displays approximate power consumption by heaters at a power voltage of 100 V or
230 V.

When the power voltage is 115V, the power consumption is approximately 1.32 times higher than the
displayed level.

Power consumption by electric circuits such as built-in power supply for Auto-injector is not included.

B Changing the monitor magnification (zoom)
The chromatogram and the temperature (or pressure) program is displayed on the lower
portion of the monitor screen.
The signal axis and the time axis are displayed. If there is a temperature (or pressure)
program, the temperature axis (or pressure axis) is also displayed. Use the [Chng Graph]
(PF menu) key to switch the graph displayed.
Use the numeric keys and cursor keys to change the magnification and the position of each
axis on the screen.

@ note

If the temperature (or pressure) program is displayed, the time axis (x-axis) cannot be changed.

32000 Signall Col Temp 250

Signal axis > » Temperature axis

Z3zo0 Retention Time %)
[o T JF 10 JF (8]

N2

Fig. 9.1.3 Monitor screen (chromatogram and temperature program)

Time axis
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9 Monitoring the GC
9.1 [MONIT] Key Main Screen

To magnify the time axis:

: Zooms the time axis scale.

L
)

)
B‘

:Unzooms the time axis scale.

NIT )) ' To magnify the signal axis:
: Zooms the signal axis scale.
Sk
- Unzooms the signal axis scale.

To maximize the display:

- Automatically adjusts the signal axis so that the

maximum value of the chromatogram signal is
displayed on the screen.

Q»

Keys to move along the time axis

OO i
@ ( CE ) ( ENTER )

9.1.2 Parameter list

RETENTION TIME (Rt)
Retention time is the length of time from compound injection to detection.
The retention time is specific to each compound. Compounds are identified based on
matching the retention time to a standard compound retention time.

REMAIN TIME
The longest program time subtracted by the current retention time is displayed.

LONGEST PROGRAM TIME
The longest program time indicates the total time of the longest program when comparing the
temperature program, the pressure program, the flow rate program and the time program.

9.1.3 PF menu

PF menu Description Refere_;nce
section
Temp Mon Displays the current and set temperatures of column, injection port and 92

detector.

Displays inlet pressure, total flow rate and purge flow rate for injection port,
Flow Mon and hydrogen flow rate, air flow rate and makeup gas flow rate for detector. 9.3
The display format depends on the type of flow controller installed.

Zero Adj Automatically moves the baseline to zero point. 94

Zero Free Returns to the baseline level before zero point adjustment. 9.4

Up Moves the baseline up by 100 pV from current level. 9.4

Down Moves the baseline down by 100 uV from current level. 9.4
Switches the graph display from chromatogram and column oven tempera-

Chng Graph -
ture program to chromatogram and pressure program.

Chng Line Displays the monitor screen for another configured analytical line. Switches

between monitored lines by pressing [MONIT] key from the monitor screen.

GC-2025



29 9 Monitoring the GC

2 Monitoring the Temperature with [Temp Mon]

9.2.1 Screen description

Press [Temp Mon] (PF menu) from the [MONIT] key main screen to display the Temp Moni-

tor screen shown in Fig. 9.2.1.
Monitor the temperature of all installed column ovens, injection ports and detectors from this

screen.

emp Monitor

ACTUAL SETTIHG
Column Temp(t)m 50, 8
SPL 1 Temp(l) "

The components that are /FID 1 TEMF":C:'

included in the current ana- /
lytical line are underlined.

wurn|Flow Mon] ]

Fig. 9.2.1 Temperature monitor

@ note

Heated zones without installed components are not displayed on the screen.

9.2.2 PF menu

PF menu Description Refere_;nce
section
Flow Mon Monitors pressure and flow rate for the injection ports and detectors. 9.3
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29 9 Monitoring the GC

3 Monitoring the Flow Rate with [Flow Mon]

9.3.1 Screen description

Press [Flow Mon] (PF menu) from the [MONIT] key main screen to display the Flow Monitor

screen shown in Fig. 9.3.1.
Monitor the flow rate and the pressure of the injection ports, and the detector gas flow rates

of the detectors.

Displayed items depend on - T
Wk el
the type of detector or flow Low Monitor

controller.

169, 0

_188.8
Th f injecti rt 0.0

e name of injection po
and detectors constructing 3@-@
the current line are under- 4@@_@
lined.
Fig. 9.3.1 Flow rate monitor
ﬁl/ NOTE

Flow controllers that have hot been installed are not displayed on the screen.

9.3.2 PF menu

PF menu Description Refer('ence
section
Temp Mon Monitors temperature of the column oven, injection ports and detectors. 9.2
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29 9 Monitoring the GC
. 4 Zero Point Adjustment

Execute zero point adjustment when the baseline is greatly off from zero. Press [Zero Adj] (PF
menu) to perform zero point adjustment. Adjustment can also be made for any value.

9.4.1 Screen description

Press [Zero Adj] or [Zero Free] (PF menu) from the [Monit] key main screen, the chromatogram
displayed on the monitor screen changes as shown in Fig. 9.4.1 or Fig. 9.4.2.

Press [Up] or [Down] (PF menu) to adjust the baseline level manually.

Zero point adjustments are effective not only for the GC monitor screen, but also a
connected PC or Chromatopac. However, zero point adjustments made on the
Chromatopac do not adjust the monitor screen baseline level.

[Down]
(Held down) [Zero Ad]]

[Up]
(Held down) [Zero Ad]]

Since the [Down] has been held down too long,
the zero point has deviated into the negative zone.

Fig. 9.4.1 Zero point adjustment Fig. 9.4.2 Zero free adjustment

@ note

Zero point adjustments are only valid for the currently displayed detector. To adjust the zero point for
another detector, first switch to its display by pressing [Chng Line] (PF menu), then execute the
adjustment.

GC-2025
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1 0 29 10 Starting and Stopping Analysis
.1 w

aking an Injecting and Starting an Analysis

10.1.1 Verifying the gas chromatograph status

(1) Ensure that the STATUS indicator light is green.

(2) When the STATUS light is green, perform a zero point adjustment (See "9.4 Zero Point
Adjustment").
(For a description of the items which determine the Ready state, refer to "16.6.6 Setting
the ready check parameters".)

10.1.2 Making manual injection

A WARNING

Wear protective goggles when handling samples.

B Aspiration (for liquid sample)
1. Preparation
= 10 pl syringe
- Sample
* Rinse solvent

- Liquid waste container
2. Syringe handling precautions

— =

Needle Barrel Plunger Plunger button

Fig. 10.1.1 Typical syringe

= Do not bend it or touch it. Keep it clean.
- Never bend the needle.
3. Solvent pre-wash
Clean the syringe with solvent 3 to 5 times using the following procedure.
(1) Place the syringe into the rinse solvent. Pull the plunger to aspirate approximately
10 ul of solvent.
(2) Expel the solvent into the liquid waste container.
4. Sample pre-wash
Flush the syringe with sample 3 to 5 times using the following procedure.
(1) Place the syringe into the sample. Pull the plunger to aspirate approximately 10 ul of
sample.
(2) Expel the sample into the liquid waste container.

GC-2025
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10 Starting and Stopping Analysis
10.1 Making an Injecting and Starting an Analysis

5. Preparing to inject
(1) With the needle in the sample vial, pump the plunger to eliminate air bubbles inside
the syringe. Aspirate slowly and discharge quickly for higher effectiveness.
(2) After air bubbles are eliminated, aspirate an exact amount of necessary sample (e.g. 1 pl).
(3) Wipe off the sample on the needle with a clean lint-free paper.
(4) Lift the plunger and aspirate the air so that no sample will remain in the needle.
Air Sample
< . L [
I ;
Plunger
Fig. 10.1.2
H Injection
rh i

After the sample is aspi-
rated, insert the syringe
into the injection port.

Insert syringe until it
touches the needle
guide.

Push plunger to inject
sample.
At same time, press the

Promptly pull out the
syringe.

[START] key of the gas
chromatograph.

10.1.3 Starting the analysis

A green STATUS light indicates that the GC is ready for analysis.

Press the [START] key to start the temperature program, time program and pressure
program. The start signal is sent to the data processing unit to start analysis.

Any pre-set programs execute prior to the start of the analysis programs.

Any pre-run programs execute prior to the start of the analysis programs or transmission of
the start signal to the data processing unit.
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1 0 79 10 Starting and Stopping Analysis

Terminating the Analysis

10.2.1 Terminating the analysis

When the various programs (temperature, time, pressure, and flow rate) are finished, the
gas chromatograph automatically returns to the initial status and becomes ready.

To stop the programs before their completion, press the [STOP] key. The chromatograph
automatically returns to the ready state.

10.2.2 External devices

B When the gas chromatograph is connected to a Chromatopac

- Key operation of the gas chromatograph
Press the [START] key of the gas chromatograph to start the Chromatopac automatically.

Pressing the GC [STOP] key, however, does not stop the Chromatopac.
ﬁ// NOTE

To stop the Chromatopac from starting automatically, refer to "16.6.9 Setting the link device code".

+ Key operation from the Chromatopac
The gas chromatograph is not controlled by the Chromatopac. Pressing the Chromatopac

[START] or [STOP] key does not start or stop a GC analysis.

B When the gas chromatograph is linked to a personal computer (PC)

Press the GC [START] key or the PC [STOP] key to start both units.
However, each unit must be stopped individually. Stopping one unit does not affect the other.
The end of a batch sequence signals both units to stop.

GC-2025
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1 1 2® 11 Creating an Oven Temperature Program

[COL] Key Main Screen

11.1.1 Screen description

Press the [COL] key to display the column screen shown in Fig. 11.1.1. The oven temperature
program is set from this screen.

Enter a value other than 0 in the rate field displayed with "END". Once a valid rate has been
entered, set the temperature (final temp) and time (hold time) for the line.

In addition to the oven temperature program, the equilibration time is set from this screen.
The equilibration time is the length of time allowed for the oven temperature to properly
equilibrate before the system is ready.

ol tmn

Up to 20 temperature increase/ @:FILE®
decrease ramps can be set. Temp Monit {t) m

Temp program total min) 2,00
Fate(%:) Temp(T) Time(min)

Init ———= £, 5 =, e
1zt EMII
Equilibration Time{min) 2.0

Del Line| Ins Line| Fan Off

Fig. 11.1.1 [COL] key main screen
ﬁl/NOTE

Press the [COL] key, to move the cursor directly to the initial temperature portion.

This facilitates program edits when only the initial temperature needs to be changed.
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11 Creating an Oven Temperature Program
11.1 [COL] Key Main Screen

11.1.2 Parameter list

TEMP
Range: 0.0-400.0 °C, Default: 25.0 °C
Set the initial and the final temperature for each ramp of in the oven temperature program.
The column oven temperature should never exceed the maximum operating temperature of
the column. Keep the column temperature as low as possible to prolong the column life and
reduce detector noise. To set the maximum oven temperature, refer to "16.6.4 Setting the

maximum temperature limits".
/\ cAuTION

Never increase the column oven temperature while air (oxygen) is
mixed with the carrier gas. This can damage the column (especially
for polar columns).

TIME
Range: 0.00-9999.99 min, Default: 0.00 min
Set the hold time for the initial temperature and the final temperature for each stage of the
oven temperature program.

RATE
Range: END/-250.0-250.0 °C/min, Default: END
Set the program rate for the oven temperature program.
Set the rate to "0"; "END" appears and the program finishes at the previous ramp.
Move the cursor to "END" and set any numeric value other than "0" to complete the
temperature and the time for that ramp.

EQUILIBRATION TIME
Range: 0.00-9999.99 min, Default: 3.00 min
After the programs finish and the oven temperature returns to the initial value, the equilibra-
tion time must elapse before the system is considered ready. This allows for even tempera-
ture distribution.

11.1.3 PF menu

PF menu Description R::i:?::e
Del Line Deletes the current line. -
Ins Line Inserts a line in line at the current cursor position. -
Fan Off Stops the fan operation. S
Fan On Restarts the fan operation. -
Print Prints the column oven program from a Chromatopac. S

ﬁll NOTE

"Fan Off" can not be operated in the following case.

« Oven temperature setting value = 50 deg
* Program running

When the GC is in the system OFF state, the fan automatically stops based on the selection of the Fan Stop
Temp. Refer to "16.6.11 Other settings" in "16.6 GC Configuration".
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1 1 29 11 Creating an Oven Temperature Program

Temperature Programs

11.2.1 Isothermal analysis
The isothermal analysis technique keeps the column oven temperature at a constant value.
This method is useful for separating compounds within a narrow boiling point range.
11.2.2 Programmed analysis

Programmed analysis technique increases the column oven temperature.

When isothermal analysis is performed on a sample containing components over a wide
boiling point range at a temperature optimum for separating low-boiling components, elution
of high-boiling components is delayed. As a result, peaks become wide and the detection of
minor components is difficult. When isothermal analysis is performed at a temperature
where high-boiling components elute rapidly, low-boiling components elute extremely fast,
making separation difficult.

This means there is an optimal temperature for separating each component. In isothermal
analysis however, a temperature can be optimum for certain components but inadequate for
other components.

When analyzing samples containing components over a wide boiling point range, each com-
ponent elutes at a temperature suitable for it while the column oven temperature increases
gradually from lower temperature.

11.2.3 Creating a temperature program

M Screen terminology

1-ramp temperature program

Column oven

temperature
A
T2~~~ mmmmmm | Initial setting (TEMP)....T1
|
{ Initial setting hold time (TIME).....a
: | T2-T1
! I Program rate (RATE).... b
|
a | |
< S | ! Final temperature (TMP)...... T2
| | | \
| |
T |----- >! : Final temperature hold time (TIM)....... c
! ! b : | I |
' | [ i %d Equilibration time (ETIM).....d
: ! -
Program Program Time
starts. finishes.
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11 Creating an Oven Temperature Program
11.2 Temperature Programs

B Program creation
1-ramp temperature program

Colu @:FILE®
Temp Moniti) | 60.0
Temp program total (min} 20,00

Rate(%n) Temp(D) Time(min)

220 °C (2 min) Init ———- 60, 8 2. 08
lat 10,08 220,08 Z, e
o | 2nd END
10 °C/min : _—
|
i
I
60 °C (2 min) i
! ! l
5 ! R Equilibration Time(min 5.0
Initial 1st stage
temperature Del Line[Ins Line| Fan Off

Fig. 11.2.1  Temperature program (Example 1)

2-ramp temperature program

Colimn
ol @:FILE®
Temp Monit(l) | 60.0

Temp program total(miny  £5.00
Rate (%) Temp(l) Time(min)
Init ——— £0. 9 2. @8
lat PR 120.0 2.0

Znd 10,08  160.9 5.08
3rd EHD

160 °C (5 min)

10 °C/min

120 °C (2 min)

5 °C/min

D
o
>
O
g
N
3
=]
=)

Vo

Equilibration Time{min) 2.0

Initial 1st stage 2nd stage
temperature

Del Line|Ins Line| Fan Off

Fig. 11.2.2 Temperature program (Example 2)
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11 Creating an Oven Temperature Program
11.2 Temperature Programs

Multiple-ramp temperature program (with temp increase /decrease)

0:FILE®

L 70.0
53.00

Temp program total (min)
Fate (%) TempiC) Time{min)

Init ———— 0.5 3.00
200 9C (5 mi 1at B 120.8 i@, A
(5 min) ond __ 10.09 _200.@ ___ 5.00
' 3rd =5 PR T2 1,80
10 °C/| ' o
min : -5 °C/min 4th END
f 120 °C (0 min) |
70 °C (3 min) ! | 70 °C (1 min)
|
|
| | | | |
: : ! l : Equilibration Time(min) 0.0
« e [ e 9
Initial 1st 2nd 3rd
tgh':?)erature stasge stgge st;ge Del Line|Ing Ling| Fan 0ff

Fig. 11.2.3 Temperature program (Example 3)

H Allowable temperature settings and ranges for temperature programs

Item Set Range Control Range PR
value
Up to 150 °C 0-30 °C/min
Heating Up to 250 °C 0-250 0-20 °C/min
Normal oven S °C/min S .
Up to 400 °C 0-7 °C/min
Program rate Heating Up to 200 °C 0-250 0-70 °C/min 0 °C/min
High power oven Up to 350 °C °C/min 0-50 °C/min
(230V) Up to 400 °C 0-30 °C/min
. _250-0 Differ from the room
Cooling °C/min temperature or the
oven temperature.
400 °C
7°C/min
380°C
15°C/min
0 [
25°C/min
OC -
40 °C/min

50°C

Fig. 11.2.4 Example of column oven temperature increase/decrease curve
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79 12 Injection Port
1 2. 1 Introduction

B Types of injection ports described
There are two types of injection system available for gas chromatography.
+ Split injection system
+ Splitless injection system

H Injection system and injection port

Injection system Injection port Type of insert
Split injection system o . Glass insert for split
- — Split/spitless injection port . .
Splitless injection system Glass insert for splitless
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79 12 Injection Port
1 2. 2 Glass Insert and Packing Requirements

It is necessary to pack silica (glass) wool into the glass insert (liner) in order to sufficiently mix the
vaporized sample and to prevent high-boiling point compounds from contaminating the capillary
column.

B Quantity of silica wool
Quantity of silica wool (standard) = Approx. 10 mg (for split)
= Approx. 2 mg (for splitless)
= Silica wool is not necessarily required when making
direct injections. However, if the sample contains non-
volatile compounds, less than 5 mg of silica wool can
improve the chromatography.

@ note

For special samples, better results may be obtained by varying the amount of silica wool in the insert.
» Reduce the amount of silica wool for highly absorptive samples, such as agricultural samples.

* Increase the amount of silica wool when injecting solvents with a high latent heat of vaporization,
such as water.

H Position of silica wool
Split and splitless glass inserts are shaped differently, as shown below. Place the silica wool
1-2 mm below the lowest point of the needle at injection. For split analysis, if the wool is too
close or too far away from the needle, good reproducibility of results may not be obtained.
For splitless analysis, place the wool at the position of 25 mm from the upper end of the

glass insert.
The recommended position of silica wool for each insert is shown below.

20 mm 25 mm

5.5 mm

N

Silica wool

For split analysis For splitless analysis

Fig. 12.2.1 Silica wool position for split and splitless inserts (AOC-20i)
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12 Injection Port
12.2 Glass Insert and Packing Requirements

@ note

The position of silica wool being displayed in Fig. 12.2.1 is for injecting by Auto Injector for AOC-20i.
During manual injections, the needle often goes further in the insert than for injection by an auto
injector. However, there is no need to change the silica wool position for manual injections. By placing
a septum on the needle, the length of the needle can be shortened to approximately 40 mm.
(Alternatively, change the position of the silica wool for manual injections.)

<Example> Needle length

Septum
| /

Approx. 40 mm

U

(a) Manual injection performed (b) Manual injection with a
with an AOC 17/20 needle syringe with a 50 mm
(43 mm length) long needle

Fig. 12.2.2 Proper needle length for manual injections

B Packing the silica wool
Pack silica wool flat and evenly without making it too densely placed or too fluffy.

B Notes for servicing the injection unit or replacing columns
Changing the pressure on the inlet abruptly may move the silica wool to a different position.

Make sure not to replace the septum or remove the column when the inlet is under pressure.

GC-2025
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79 12 Injection Port

. 3 Removing and Inserting the Glass Insert

A WARNING
Risk of burns.

DO NOT perform injection port maintenance until the injection port
temperature has dropped below 50 °C .

@ note

Nuts and screws may seize up.

DO NOT turn any nuts or screws when the injection port is at a high temperature.

M Tool required

Fig. 12.3.1  Wrench for glass insert nut (P/N 221-46977)

B Removing the glass insert
The glass insert should be removed carefully to avoid breakage.

@ note

It is important to hold the septum nut while removing the glass insert nut, otherwise, the gas tubing
can pull out the insert, and the septum nut can break the insert.

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

— 1 Septum nut

:[| Glass insert nut

Fig. 12.3.2
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12 Injection Port
12.3 Removing and Inserting the Glass Insert »

(2) Use tweezers to remove the glass insert.

@ note

If the O-ring has become fixed, turn the O-ring using tweezers and then lift the glass insert. DO NOT
forcibly lift the glass insert with the O-ring fixed because it may break the glass.

Tweezers

Glass insert

Fig. 12.3.3

H Attaching a fluoride rubber O-ring

Use a fluoride rubber O-ring when the temperature of the injection port is 350 °C or less.
Attach the fluoride rubber O-ring as shown below and insert the glass insert in the injection
port.

Fluoride rubber seals the injection port better than graphite, and is normally used. However,
it tends to deteriorate and leak over prolonged periods at high (>350 °C) temperatures.
Check frequently for leaks.

Ensure that the insert is touching the bottom of the injection port. This will place the O-ring
3 mm from the top of the insert.

—

/ E'#‘”’"‘m

O-ring

For split analysis For splitless analysis

Fig. 12.3.4 Attaching graphite and fluoride rubber O-ring
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12 Injection Port
12.3 Removing and Inserting the Glass Insert

Bl Inserting the glass insert

Insert the glass insert according to the following procedure after attaching the fluoride rubber

O-ring.

(1) Insert the glass insert with the fluoride rubber O-ring into the injection port.

(2) Move the septum nut back over the glass insert and slowly tighten the glass insert nut
by hand at first, then do a 1/3~1/2 turn with wrench.

— 1 Septum nut

/EI— Glass insert nut

Fig. 12.3.5

@ note

The position of the injection port components is shown below.

Injection port

Stopper Carrier

Split W\ Right

Purge

Septum nut

Fig. 12.3.6
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12 Injection Port
12.3 Removing and Inserting the Glass Insert

B Checking for injection port leaks
Leaks can negatively impact reproducibility of results, and can waste carrier gas.

@ note

Septum purge leaks do not affect performance. These error messages can be cleared.

(As for the following procedure, there could be cases in which the error message "purge leaks" etc.
appears. However, it does not matter to the test. Then select "Reset Error".)

Check for leaks according to the following procedure.

(1)
()
)
(4)
®)

(6)
(7)
(8)
9)
(10)

(11)

(12)

(13)
(14)
(15)

(16)

Turn off the system, and then turn on the system pressing "-" key and "0" key.

Press [Start GC] (PF menu) from the [SYSTEM] key screen.

Set the "Flow Control" to "Cont" from the [SYSTEM] key screen.

Press [Stop GC] (PF menu) to stop the system temperature control.

User the [MONIT] key to verify that the oven, injection port and detector temperatures
have dropped below 40 °C.

Press [Off] on the [FLOW] screen to stop AFC control. Carrier gas flow stops. Set the
purge flow rate to 0 ml/min.

Remove the capillary column, and seal the connections with a new graphite ferrule (with
wire) and column nut.

Install a blank nut (G-type) on both the split vent and purge vent.

Verify that the gas cylinder pressure is above 300 kPa.

Set the Split mode to "Direct" and Control mode to "Press" (from the [FLOW] key main
screen).

Set the inlet pressure to 150 kPa and set the purge flow to 500 ml/min. Press [On/Off]
(PF menu) to start AFC control.

Wait five minutes. Confirm that the inlet pressure is from 125 to 175 kPa.

If the inlet pressure is above 175 kPa, loosen the column nut slightly to reduce the pres-
sure.

If the inlet pressure is below 125 kPa, increase the pressure from the gas cylinder
slightly.

Verify that the total flow is less than 2 ml/min. If the flow is above 2 ml/min, a leak exists.
Press [On/Off] (PF menu) on the [FLOW] key screen to stop AFC control.

Verify that the pressure does not drop more than 15 kPa in one hour. If the pressure
drops more than 15 kPa, a leak exists. It is possible to verify that pressure does not
drop more than 2.5 kPa in 10 minutes.

If there are no leaks, restore the connections and operational status of the GC-2010 Plus.

GC-2025
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12 Injection Port
12.3 Removing and Inserting the Glass Insert

B Resolving leaks
If the leak test procedure reveals the presence of an injection port leak, use the following
procedure to resolve the problem.
Use Snoop or a similar leak detection fluid to check the column connection for leaks. Tighten
the connections at the septum nut, injection port nut, split and purge vents (if the blank nuts
are in place for the leak test), and gas supply tubing.

If a leak is found, replace the defective part.

Leaking part Replacement
Near septum nut Replace septum
Around injection port nut Tighten the glass insert nut

Replace glass insert O-ring
At column connection Replace graphite ferrule and column nut
At split or purge vent (during leak test) Replace blank nut

/\\ CAUTION

When Snoop or a similar leak detection fluid is used, be careful not to
splash it on the electric wiring or detector. This could cause an
electric shock.

@ note

NEVER use the leak detection fluid nor soapy water for the connection above the carrier gas controller
(AFC) and the detector gas controller (APC). Dripping may damage the controller. In some sensitive
analyses, Snoop can interfere with proper detection. In those situations, use an electronic leak

detector.
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9 12 Injection Port

. 4 Removing and Installing the Septum

A WARNING
Danger of burns.

DO NOT perform injection port maintenance until the temperature
has dropped below 50 °C.

@ note

Wait until the injection port has cooled to loosen screws and nuts to prevent them from binding.

B Type of septum
The type of septum to install depends on the temperature of the injection port.

(1) Silicon rubber septum -+ When the temperature of the injection port is below 350 °C.
(2) Low bleed septum --- When the temperature of the injection port is above 350 °C.

@ note

The low bleed septum is an option. See "20.1.1 Septum".

B Removing the septum

Remove the septum according to the following procedure.
(1) Check the following items before removing the septum.

- The temperature of the column oven and injection port should be below 50 °C. (Check
this before setting the column inlet pressure to 0 kPa.)

= The column inlet pressure should be 0 kPa.

@ note

Removing the septum when the injection port is under pressure causes an abrupt pressure shift which
can change the position of the glass wool in the insert.

(2) Remove the septum nut, and take out the needle guide and septum.

Septum nut

Needle guide

Septum

Top of injection port

@7@3 [

Fig. 12.4.1
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12 Injection Port
12.4 Removing and Installing the Septum

@ noTE
The septum nut marked with "P" is dedicated to the SPL for the GC-2010 Plus. DO NOT confuse these

septum nuts with those for the GC-2025.

O O

P
T~ T~
Septum nut for the SPL for the GC-2025 Septum nut for the SPL for the GC-2010 Plus

Fig. 12.4.2

B Installing the new septum

(1) Insert the septum into the injection port.

@ note

Use tweezers to handle the septum. Touching the septum will contaminate it, causing ghost peaks.

Tweezers

Septum e
=,

Injection port Do not touch

the septum.

Fig. 12.4.3

(2) Replace the needle guide, then the septum nut. Tighten the septum nut by hand as far
as possible and return it a semicircle.

Septum nut

R N Needle guide
Septum

Top of injection port

A

Fig. 12.4.4
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B Split injection system
In a split injection system, only a portion of the sample injected into the injection port is
introduced into the capillary column. The remaining sample is sent to the split line due to
high sample volume. (Refer to "21.4 AFC and APC Control".)

H Splitless injection system
The splitless injection system is used to analyze samples of low concentration.

e
TFC  CARRIER|[ ==

—

Control

PURGE

SPLIT

ESC

79 12 Injection Port

Splitless Injection System

]Control—=PURGE VENT

]Controlf SPLIT VENT

I

Capillary column

Fig. 12.5.1

In a splitless injection system, the split vent is closed and the initial temperature of the column
oven is low. Then, after injection, and once the vaporized sample has moved to the column,
the split vent is open and the column temperature increased so that the condensed sample
inside the column is vaporized again and separated. (Refer to "21.4 AFC and APC Control".)

C3 PURGE
TFC  CARRIER [ ™% | Control === PURGE VENT
CU e

c—

SPLIT

(a) During sampling time

1 Cl [
ose

Capillary column

SPLIT VENT

o H
TFC  GARRIER [ ==

Control ﬂ

PURGE

Capillary column

(b) After sampling time

Fig. 12.5.2

]Contro—=PURGE VENT

SPLIT VENT
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12 Injection Port
12.5 Split/Splitless Injection System

12.5.1 Setting the temperature with [INJ] key

12.5.1.1 Screen description
Press the [INJ] key to display the main screen shown in Fig. 12.5.3 and to set the
temperature of the injection port.
Injection Port CAR1
HhE A:FILER
ACTUAL SETTING
Temnp () 100, DR
Frint
Fig. 12.5.3 [INJ] key main screen
12.5.1.2 Parameter list
TEMP
Range: 0.0-400.0 °C, Default: 25.0 °C
Set the temperature of the injection port.
Keep the injection port temperature as low as is practical to prevent a decrease in the
service life of the temperature sensor. To instantly vaporize the injected sample, set the
injection port temperature which is suitable for the sample. Due to the minute quantity of
sample injected, the sample vaporizes at temperatures lower than the boiling point of
sample elements. To set the injection port maximum temperature limit, refer to "16.6.4
Setting the maximum temperature limits" in "16.6 GC Configuration".
12.5.1.3 PF menu
PF menu Description Refer(_ence
section
Print Prints the injection port temperature on Chromatopac. -
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12 Injection Port

12.5 Split/Splitless Injection System

12.5.2 Setting the flow rate with [FLOW] key

12.5.2.1 Screen description
Press the [FLOW] key to display the screen shown in Fig. 12.5.4 and to set the AFC
(advanced flow controller) parameters. The AFC controls the pressure and the flow rate
of the carrier gas.

100, §

Inlet presaikpa)
Column £1owim-} 3.85
Liner wel(“T) . 5.0
Split ratio BEERE 0.0
Total flow(%) INEEEE __53.8

split mode =PLIT
Control mode FEEZS
Carrier gas type He
Primary pressz(kha) GO0, B

Columr

12.5.2.2 Parameter list
INLET PRESS

Range: 0.0-970.0 kPa (Refer to Fig. 21.5.1.), Default: 100 kPa

Set the column

Fig. 12.5.4 [FLOW] key main screen

inlet pressure.

This sets the initial temperature of a pressure program.
When the control mode is set to "PRESS", the system controls the column inlet
pressure so that it remains constant during an oven temperature program.

COLUMN FLOW RATE
Default:' 1.00 ml/min
Sets the carrier gas flow rate at the capillary column outlet (atmospheric pressure at

25 °C).

When you set the carrier gas flow rate, the system calculates the column inlet pressure
based on the inner diameter and the length of the column and the film thickness of the
column. The column flow rate is set separately so that the carrier gas flow rate desired

occurs at the initial temperature in the oven temperature program.

LINEAR VELOCITY
Default:2 30.0 cm/s
Sets the average linear velocity of the carrier gas flowing in the capillary column.

When you set the linear velocity, the system calculates the column inlet pressure based
on the inner diameter and the length of the column and the film thickness of the column.

GC-2025
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The linear velocity is set separately so that the linear velocity desired occurs at the initial
temperature in the oven temperature program.
When the control mode is set to "VELOCITY", the column inlet pressure automatically
changes so that the linear velocity remains constant even while the oven temperature
program is running.
SPLIT RATIO
Range: -1.0/0.0-9999.9, Default: -1.0
The split ratio is "split flow rate / column flow rate."
When you set a split ratio, the system sets the total flow rate based on the calculated
carrier gas flow rate and split 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.
TOTAL FLOW RATE
Range: 0.0-1200.0 ml/min (Refer to Fig. 21.5.1.), Default: 500.0 ml/min
In split or splitless mode, the total flow rate is equivalent to "column flow rate + split flow
rate + septum purge flow rate".
SPLIT MODE
Selection: SPLIT/SPLITLESS/DIRECT, Default: SPLIT
SPLIT: Controls the column inlet pressure and the total flow rate so that the column inlet
pressure and split ratio occur as specified.
SPLITLESS: Closes the split flow line during the sampling time so that the set column
inlet pressure is controlled by the Total Flow Controller.
Opens the split flow line and controls the Electronic Split Controller so
that the preset column inlet pressure occurs (Refer to Fig. 12.5.2.) after
the sampling time elapses.
To set the time of the Splitless auto off, refer to "16.6.11 Other settings" in
"16.6 GC Configuration".
DIRECT: Closes the split flow line and the set column inlet pressure and linear velocity
(in pressure mode) or the set total flow rate (in flow rate mode) occurs. When
making direct injection analyses, select WBI or OCI in the setup screen so
that SPLIT mode is not available. With the GC-2025, this mode is used only
for SPL leak check.
SAMPLING TIME
Range: 0.00-9999.99 min, Default: 1.00 min
Sets the sampling time for splitless analysis.
The sampling time indicates the period of time after analysis starts until the split flow line
is opened.

@ note

When setting the sampling time, ensure that the program time is longer than the sampling time,
otherwise, the sampling time cannot function correctly.

CONTROL MODE
Selection: PRESS/VELOCITY, Default: PRESS
When the injection mode is set to "SPLIT" or "SPLITLESS"
PRESS: Controls the system so that the column inlet pressure remains constant.
VELOCITY: Controls the system so that the linear velocity remains constant.
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CARRIER GAS TYPE

Selection: He/N2/H2/Ar, Default: He

Specify the carrier gas type supplied to the AFC.

This parameter is used for the measurement/control of the flow rate.

If this parameter is not set correctly, flow rate calculations may not be performed
correctly.

Example: If this parameter is set to "N2" when He is actually used, the displayed total
flow rate, column flow rate and linear velocity are lower than the actual values.

CARRIER GAS PRIMARY PRESSURE

Range: Cannot be set by user. For display only.
A rough pressure level (primary pressure) of the carrier gas supplied to the AFC is
displayed.

1 The column flow rate ranges from 0 to the value at which the calculated column inlet pressure is
970 kPa or less and the calculated total flow rate is 1,200 ml/min.

2 The linear velocity ranges from 0 to the value at which the calculated column inlet pressure is 970 kPa
or less.

12.5.2.3 PF menu

PF menu

Reference

Description section

Column

Sets inner diameter, length and film thickness of capillary column.

Values set here are used in column inlet pressure calculations from column
flow rate or linear velocity (or vice versa). 12.5.3
If these parameters are not set correctly, calculations are not performed
correctly.

Gas Saver

The gas saver saves carrier gas by reducing the split flow rate. 12.5.4

On/Off

Sets flow controller to be used to "On".

Default value is "Off".

When [Start GC] is pressed, the AFC in the current analytical line which is
set to "On" starts.

If AFC is set to "Off" during carrier gas control, the control stops. When it is
set to "On" again, the carrier gas control restarts.

Press Prog

Sets the column inlet pressure program. 12.5.5

Split Prog

Sets the split ratio program. 12.5.6

Purge

Sets the septum purge flow rate and program for flow rate. 12.5.7

Advanced

High Pressure Injection:

Sets high pressure injection, where the column inlet pressure is kept at a
high value for a certain period of time during injection.

Splitter Fix:

Keeps the split flow rate constant.

Back Flush:

Sets back flush, where the column inlet pressure is kept at a low value
after analysis.

12.5.8

Offset

Performs offset calibration of the AFC sensor.

This calibration contributes to good reproducibility of results. 21.6

Next Flow

Toggles among the AFC set up screens if two or more AFCs are installed
in this system.

The [FLOW] key can also be used to switch screens. (The GC-2025 is
equipped with one AFC; the screen is not switched.)
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12.5.3 Setting column parameters

For capillary columns, the column inner diameter, length, and film thickness are used to cal-
culate the column flow rate and linear velocity. Enter the column inlet pressure, and the col-
umn flow rate and linear velocity are calculated based on the column parameters.
Alternatively, by entering the column flow rate and linear velocity valves, the column param-
eters are used to calculate the corresponding column inlet pressure.

12.5.3.1 Screen description

Select [Column] (PF menu) from the [FLOW] key main screen to display the Column
Diam. screen shown in Fig. 12.5.5.

CaRl

Colimn Diam.
Column 1i.d. (mm) 0.3%
Column lengthim) 25.0
Film thickness{um) @, 51

Fig. 12.5.5 Column setup screen

12.5.3.2 Parameter list
COLUMN IL.D.
Range: 0.01-6.00 mm, Default: 0.32 mm
COLUMN LENGTH
Range: 0.1-250.0 m, Default: 25.0 m
FILM THICKESS
Range: 0.00-300.00 ym, Default: 0.50 ym

@ note

Set these parameter values carefully to avoid calculation errors.
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12.5.4 Gas saver

The gas saver function reduces the split ratio during a split or splitless analysis. This
reduces the amount of carrier gas flowing through the split flow line, conserving carrier gas.
Even though this can change the split ratio, the column inlet pressure is kept at a constant
value. In other words, changing the split ratio does not affect the carrier gas flow rate in the
column.

@ noTE
To set the Gas Saver AOC link and the time of the Gas Saver auto on, refer to "16.6.11 Other settings"

in "16.6 GC Configuration".

12.5.4.1 Screen description
Select [Gas Saver] (PF menu) from the [FLOW] key to display the Gas Saver screen

shown in Fig. 12.5.6.

Gag zaver 4p Dfﬁ
Split ratio 5B
Time (min) 1.00

Fig. 12.5.6 Gas saver setup screen

12.5.4.2 Parameter list

GAS SAVER
Selection: On/Off, Default: Off
Select "On" to use the gas saver function.
Select "Off" to disable the gas saver function.

GAS SAVER SPLIT RATIO
Range: 0.0-9999.9, Default: 5.0
Set the split ratio which will reduce the split flow to conserve carrier gas.
Setting "0" closes the split flow line.

@ note

If an extremely small split ratio is set, the instrument may be contaminated due to the flowback of
contamination from the split line, resulting in an increase of the baseline noise.
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GAS SAVER START TIME
Range: 0.00-9999.99 min, Default: 1.00 min
Specify the period of time after analysis starts until the split ratio switches to gas saver
mode.
This period of time should be longer than the time required for the sample to move from
the injection port to the column.
Setting the gas saves start time too early can provide unpredictable quantitative results.

12.5.5 Pressure program

You can set a program to increase and decrease the column inlet pressure during analysis.
When the column inlet pressure is raised after the elution of target compounds, it is possible
to elute unnecessary compounds having a high boiling point in a short time. This saves you
from setting the column oven temperature higher than necessary and helps prevent the
column from deteriorating.

12.5.5.1 Screen description
Select [Press Prog] (PF menu) from the [FLOW] key main screen when the control
mode is set to "PRESS," to display the carrier press screen shown in Fig. 12.5.7
appears.

Carrier Press CAR]
e 0:FILE®
Fress monitor(kPa)
Frogram total {min)

Fate (¥ PresikPa) Time(min)

Init ———— 100. 8 B, B9
lat END

Up to 7 ramps of pressure
increase or decrease can be
set.

Fig. 12.5.7 Pressure program setup screen

12.5.5.2 Parameter list
PRESS
Range: 0.0-970.0 kPa (Refer to Fig. 21.5.1.), Default: 100 kPa
Set the initial pressure and the final pressure for each stage of the pressure program.
TIME
Range: 0.0-9999.99 min, Default: 0.00 min
Set the hold time for the initial pressure and the final pressure for each stage of the
pressure program.
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RATE

Range: END/-400.00-400.00 kPa/min, Default: END
Set the pressure program rate.

If you set the rate to "0", "END" appears and the program finishes at the previous ramp.
If you move the cursor to "END" and set any numeric value other than "0", the pressure

and the time for that ramp can be entered.

@ note

The pressure increase/decrease program rate control range may be limited depending on the total flow
rate setup value, the column in use and the purge flow rate.

12.5.5.3 PF menu
PF menu Description Refer('ence
section
Del Line Deletes a line at the current cursor position. -
Ins Line Inserts a line in line at the current cursor position. S
PRINT Prints the pressure program to a Chromatopac. _
12.5.5.4 Setting a pressure program
B Screen terminology
<1-ramp pressure program>
Pressure
A "
______________________ Initial pressure (PRSS)..... P1
P2 ; !
' | Initial pressure hold time (TIME)...... a
! ! P2-P1
! ] Program rate (RATE)..... b
|
|
| i i Final pressure (PRS)....... P2
<>
J: | | Final pressure hold time (TIM)........ c
T Tob c :
S| |
| N |
s | >
Program Program Time
starts. finishes.
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B Program creation
<1-ramp pressure program>

@:FILE®
Press monitor(kPa) [ £50.0

Frogram total {min 17. 08
Rate () Pres(kPa) Time(min)
Init ——— 50, 8 =, e
lat 4,00 100,19 5,08
Znd END

100 kPa (5 min)

4 kPa/min

60 kPa (2 min)

oJEetirn|Dsl Line|Ing Line

Fig. 12.5.8 Pressure program example
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12.5.6 Split ratio program

You can change the split ratio during a split analysis. In addition, you can set a split ratio
program after the sampling time has elapsed during splitless analysis.

The split ratio program and the gas saver perform basically the same operation. However,
the split ratio program is used for more flexible programming.

12.5.6.1 Screen description
Select [Split Prog] (PF menu) from the [FLOW] key main screen when not in "DIRECT"
mode to display the Split Ratio screen shown in Fig. 12.5.9.

Split Ratio  CaRl

LItE P:FILEA
Split ratio monitor
Frogram total (min)

Time(min}  Split Ratio

Init ——— 50.5

lat B, B9 EHD

A program can contain up to
7 ramps.

Fig. 12.5.9 Split ratio program setup screen

12.5.6.2 Parameter list
TIME
Range: 0.00-9999.99 min, Default: 0.00 min
Set this parameter to display the split ratio used previously in the Split Ratio column.
SPLIT RATIO
Range: -1.0/0.0-9999.9, Default: -1.0
Set the split ratio.
If the split ratio is set to "-1.0", the total flow rate remains constant regardless of the
oven temperature.

12.5.6.3 PF menu

PF menu Description Rz(fg:::e
Del Line Deletes a line at the current cursor position. -
Ins Line Inserts a line in line at the current cursor position. S
Print Prints the split ratio through to a Chromatopac. -
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12.5.6.4 Setting a split ratio program
B Screen terminology
<1-ramp program>

Split ratio
A
S2 p---—m——————————- :
i Initial ratio (SPLIT)  ==--- s1
: Initial program run time  (TIME) ==+ a
I Final ratio (SPLT)  ----- S2
a |
> l
' |
_____ | —
S1 ] !
| |
| |
| |
; |
' >
Program Program Time
starts. finishes.

B Program creation
<1-ramp program>

Split Ratio  CARL

T @:FILED
split ratio monitor
Program total (mind

Time(min}  Split Ratio

Init ——— 50.8
lat 5.08 5@, B
Znd 3. 08 EHD

Split ratio = 60

5.00 min

Split ratio = 50

Fig. 12.5.10 Example of split ratio program
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12.5.7 Septum purge

Set the septum purge flow rate. The septum purge removes contamination from the injection
port at the septum.
The septum purge flow rate is set here. In addition, you can create a program to change the

septum purge flow rate during analysis.

12.5.7.1 Screen description

Select [Purge] (PF menu) from the [FLOW] key main screen to display the septum

purge screen shown in Fig. 12.5.11.

A program can contain up to
7 ramps.

@:FILE®

[ O]

Flow monitor (™) [ 3.0
Frogram total (min) B, P
Rate () Flow(E=) Time(min)
Init ———— 3.8 @, B8R

lat EMD

wetirn|Del Line|Inz Line

Fig. 12.5.11 Septum purge setup screen
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12.5.7.2 Parameter list
FLOW RATE

Refer to Fig. 21.5.3, Default:* 3.0 ml/min
Set the initial flow rate of the flow rate program and the final flow rate for each stage.

Even if no program is set, specify septum purge flow rate in the initial flow rate column.

TIME

Range: 0.00-9999.99 min, Default: 0.00 min

Set the initial flow rate for the flow rate program and the hold time of the final pressure

at each stage.

RATE

Range: END/-400.00-400.00 kPa/min2, Default: END

Set the program rate for the flow rate program.

If you set the rate to "0", "END" appears and the program finishes at the previous ramp.
If you move the cursor to "END" and set any numeric value other than "0", the pressure
and the time for that ramp can be entered.

1 The purge flow rate range is from 0 to the total flow rate subtracted by the column flow rate and the
split flow rate.

12.5.7.3 PF menu

PF menu Description R::i:?::e
Del Line Deletes a line at the current cursor position. S
Ins Line Inserts a line in line at the current cursor position. -
On/Off Set On for septum purge flow. S
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12.5.8 High pressure injection splitter mode and back flush

B High Pressure Injection
High pressure injection is a split/splitless injection method which keeps the column inlet
pressure at a value higher than the analysis pressure for a specified period of time while the
sample is injected. Then, the column inlet pressure returns to the normal analysis value.
High pressure injection is effective especially for the splitless injection system. High
pressure injections, can reduce the total gas volume and improve percent recovery valves.
Sensitivity may be improved by reducing adsorption by increasing the speed of transition to
the column and by increasing the injection amount in some cases.

@ note

Although it is usable for split analysis, note that the split ratio is different from the set value at high
pressure injection.

H Splitter Fix
If the injected sample consists of a solvent with a high vaporization expansion coefficient, the
pressure inside the injection port drastically increases when the solvent vaporizes. As a result,
ESC may operate to lower the inlet pressure which is higher than the set pressure and too
many sample components may be discharged from the split vent, reducing sensitivity.

In the splitter fix mode, the voltage on the split flow valve is fixed right before the injection of
the sample, which prevents the discharge of the sample at more than the specified split ratio.

@ note

When the splitter fix state is kept for a long time, the pressure cannot be maintained at a specific level
and analysis cannot be performed with good reproducibility.

To use the splitter fix mode during manual injection, turn the mode on when it gets ready, inject the
sample at certain intervals, and start analysis.

Hl Back Flush
This is not used with the GC-2025.
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12.5.8.1 Screen description
Select [Advanced] (PF menu) from the [FLOW] key main screen when not in "DIRECT"
mode to open the advanced screen shown in Fig. 12.5.12.

SPLigHY

(MM vigh prs. Ing (TN
High press in) mode dp D@
High prz.in) pressikka) 100.0

High pre.ind tims(min) 1,00
(T sp1itter Hold [T
splitter Hold Mods _Off
Hold Time(min} 1.98
T Back Flush [T

Back Flush Mode _Mo

Fig. 12.5.12 Setup screen for high pressure injection and splitter fix mode

12.5.8.2 Parameter list
H High Pressure Injection

HIGH PRESS INJECTION MODE
Select One of the following three modes.

Off : Disables high pressure injection.

On : Sets the column inlet pressure for high pressure injection immediately.

Auto : Immediately sets the column inlet pressure for high pressure injection. When analysis
is finished and the GC returns to the ready state, the column inlet pressure
automatically increases.

Injection/analysis starts Analysis ends Injection/analysis starts Analysis ends
\4 READY v READY
| lamp light \ lamp light
Column inlet - - - - : Column inlet - - - - L
pressure | pressure |
during high | during high |
pressure ! Temperature program pressure ! Temperature program
injection ! JRuiuing injection | 2777
! L7 ‘l \\ ! L 4 \
i P ' \ ! e \
__________ _1__ .7 N \\_______JI___// AT B
Column inlet : Column inlet :
pressure | Lt pressure Foto
during analysis ! :e‘ during analysis :<—>*
A PO A PO
[iTAIRT] tart Column inlet pressure [START]
Column inlet pressure (Analysis starts) is automatically turned
( is turned to high. ) to high.
HIGH PRESS INJECTION MODE = On HIGH PRESS INJECTION MODE = Auto
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HIGH PRESS INJECTION PRESS
Range: 0.0-970.0 kPa (Refer to Fig. 21.5.1.), Default: 100.0 kPa
Set the column inlet pressure for high pressure injection.

HIGH PRESS INJECTION TIME
Range: 0.00-9999.99 min, Default: 1.00 min
Set the period of time after analysis starts until the column inlet pressure returns to the value
for analysis.
Usually, set this equal to the sampling time for splitless analysis.

H Splitter Fix

SPLITTER FIX MODE
Selection: Off/On/Auto, Default: Off
Select one of the following three modes.
Off : Disables splitter fix mode.
On : Fixes the split flow line immediately.
Auto : Automatically enters splitter fix mode after analysis finishes and the system returns to

ready state.

FIX TIME
Range: 0.0-9999.99 min, Default: 0.10 min
Set the period of time to be in splitter fix mode.
When "SPLITTER FIX MODE" is set to "On", indicate the period of time after "SPLITTER
FIX MODE" is set to "On" to exit splitter fix mode.
When "SPLITTER FIX MODE" is set to "Auto", set the period of time after the analysis starts
to exit splitter fix mode.

@ note

Using splitter fix mode for long periods of time may interfere with constant pressure, negatively
affecting reproducibility of results.

M Back Flush
This is not used with the GC-2025.
Set to "No".
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Bl Linear velocity and carrier gas selection

In capillary analysis, the type and the liner velocity of the carrier gas have a considerable
effect on the column efficiency. The figure below shows changes in the HETP (Height
Equivalent to Theoretical Plate) at different linear velocity values for nitrogen, helium and
hydrogen carrier gas. HETP is a parameter for column efficiency. The smaller the value is,
the higher the column efficiency.

HETP
N2

He
H2

1 T T 1

10 20 30 40 em/s

Carrier gas linear velocity

Fig. 12.6.1 Relationship between linear velocity and HETP for various carrier gases

(H-u curve)

The graph above shows that the lowest HETP values are obtained when nitrogen is used as

the carrier gas and the linear velocity is set to a value a little less than 10 cm/s. However,

nitrogen is not a good carrier gas for capillary analysis for the following reasons.

(1) If the linear velocity deviates only slightly from the optimum value, the HETP increases
dramatically. The resolution of peaks changes dramatically.

(2) To obtain the optional linear velocity, the flow rate must be low, resulting in long analysis
times.

The lowest HETP value for helium is larger than the value for nitrogen. But helium is
frequently used as the carrier gas because the HETP is low over a considerably wider linear
velocity range starting at 20 cm/s.

The column efficiency of hydrogen is good at higher linear velocities than for helium. For this
reason, hydrogen can be used for rapid analyses. However, hydrogen is seldom used in
reality because it is extremely flammable, and therefore too dangerous.

H Efficiency of an analysis

Usually, analyses are performed with a flow rate that is a higher than the optimal flow rate,
as long as separation of compounds is sufficient. This reduces the analysis time. For helium
carrier gas, setting the linear velocity to 30 cm/s is recommended.

The tables below show the column inlet pressure at which the linear velocity becomes
approximately 30 cm/s. Use the tables as the guideline for setting the column inlet pressure.
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12.6 Setting the Flow Rate Parameters

Example 1: Column oven temperature = 50 °C (carrier gas = helium)

Length
30m 60 m
I.D. of column | Film thickness
0.25 mm 0.25 ym 100 kPa 210 kPa
0.32 mm 0.25 ym 60 kPa 120 kPa
0.53 mm 1.5 um 20 kPa 40 kPa
Example 2: Column oven temperature = 200 °C (carrier gas = helium)
Length
30m 60 m
I.D. of column | Film thickness
0.25 mm 0.25 ym 130 kPa 275 kPa
0.32 mm 0.25 uym 80 kPa 160 kPa
0.53 mm 1.5 uym 30 kPa 60 kPa
[{// NOTE

Fig. 12.6.2 shows the relationship between the column flow rate and the column inlet pressure.

Column flow rate (ml/mn)

w

O o N ©® ©
s . : 4 ;

I.D. 0.53 mm Carrier gas: helium (20°C )
(Column flow rate is in inversely

proportional to the column length)

1.D. 0.32mm
Length 30 m

N\ Linear velocity
\ 30cm/s
N

I.D. 0.25mm
Length 30 m

————

Column inlet
50 100 pressure (kPa)

x 103

: Column outlet pressure = atmospheric pressure [kPa]

0
_ 60md (P + Po) 2 — Po2
256 ul Po
Fc  : Column flow rate [ml/min]
d : Column |.D [mm]
L : Column length [m]
P : Column inlet pressure [kPa]
Po
M

: Viscosity coefficient (19.4 yPaes (helium, 20 °C))

Fig. 12.6.2
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9 13 Detector
1 3. 1 Hydrogen Flame lonization Detector (FID)

This section describes the operating procedure for the FID detector.

13.1.1 Principle of FID operation

In the hydrogen flame ionization detector (FID), hydrogen gas is mixed with the column
outlet gas at a certain ratio and then the gas mixture is combusted in the air atmosphere as
shown in Fig. 13.1.1. DC voltage is applied on the jet. A collector is located on the upper
area of the FID. When only pure carrier gas (nitrogen, helium, or argon) and hydrogen gas
are mixed, almost no current is produced between the FID jet and collector. When carrier
gas containing an organic compound, which is sample components injected into the injection
port and then separated by the column, is discharged from the FID jet, current is produced
between the FID jet and collector proportionally to the amount of the organic compound.
This is because ions (mainly carbon ions) are generated when an organic compound
combusts within the hydrogen flame and the generated ions are captured by the collector.
For isomers, the ion quantity generated is almost proportional to the number of carbons
contained in the compound. However, carbon atoms in a "C=0" form do not create a signal.
The presence of halogens in the molecular construction decreases the ion quantity
generated.

Because the ion current obtained by the FID as described above is very low, it is amplified
by an amplifier and then output to a Chromatopac or personal computer as a proper voltage.

Amplifier

High resistance

Collector

Chromatopac or PC

Carrier gas —» /W
|

| Column

Injection port Hydrogen  Air

Fig. 13.1.1
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13.1.2 Setting the detector

13.1.2.1 Screen description
Press the [DET] key to display the detector main screen shown in Fig. 13.1.2. Here, set
the detector temperature, the detector gas flow rate, etc.
When the detector is configured in the analytical line, the output signal settings appear
in the lower portion of the screen.

Detector DET H1 .
o_onfl
Temp (&) BEEER  co0.0
Flame
Filter Time Constant  20Pms

h

Signal Output Fort Chl
For the detector signal output, Backgmmld ai g.save Off
refer to "13.3 Setting the ] ——
Output Signals". Backgrowd aig comp.  __Off
Det gig subtraction Nff
wignal Eange x1@1

dnalog =igrnal Tvpe Linear

Det Gaz

Fig. 13.1.2 [DET] key main screen

13.1.2.2 Parameter list

DETECTOR CONTROLLER
Selection: On/Off, Default: On
When a detector is set to "On", its current and voltage are controlled.
When a detector is configured in an analytical line and set to "On" here, the detector is
controlled and its signal monitored. However, even if a detector is set to "Off", the gas
flow and the detector temperature are controlled, if the detector is configured in an ana-
Iytical line.

TEMP
Range: 0.0-400.0 °C, Default: 25.0 °C
Set the detector temperature. Normally, set the detector temperature approximately
30 °C higher than the final column oven temperature to prevent contamination by high
boiling point compounds. To set the maximum temperature limit, refer to "16.6.4 Setting
the maximum temperature limits" in "16.6 GC Configuration”.

FLAME
For display only
On: ignite the flame.
Off: extinguish the flame.
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FILTER TIME CONSTANT

Selection: 4 ms/5 ms/10 ms/20 ms/50 ms/100 ms/200 ms/500 ms/1 s/2 s, Default: 200 ms

This constant affects the processing of the detector signal.

As the time constant increases, noise as well as the peak height are reduced, but the

peak width becomes wider.

Select the optimum value in accordance with the peak half width. (Refer to "13.2 Filter

Signal Time Constant".)

SIGNAL OUTPUT PORT
Selection: Off/Ch1/Ch2/Ch3/Ch4, Default: (Channel is automatically assigned.)
Select the digital and analog signals output channels. Four channels are available.
However, for analog output, only Ch1 and Ch2 are available.

BACKGROUND SIG. SAVE
Selection: Off/Buff 1/Buff 2, Default: Off

Background baseline signals can be saved for the purpose of background subtraction.

BACKGROUND SIG COMP.
Selection: Off/Buff 1/Buff 2, Default: Off

Subtracts the saved background signal baseline from the actual baseline. This produces

a stable baseline despite considerable baseline fluctuations.
DET SIG SUBTRACTION

This is not used with the GC-2025.

Selection: Off DET# 1/DET# 2/DET# 3/DET# 4, Default: Off

Subtracts the detector signal of one detector from the signal of another detector. This
function is mainly used in a dual column flow line to subtract the data acquired without an
injection from the data acquired with an injection. The background signal is eliminated.

For the details on "SIGNAL OUTPUT PORT", "BACKGROUND SIG. SAVE",
"BACKGROUND SIG COMP." and "DET SIG SUBTRACTION", refer to "13.3 Setting

the Output Signals".
SIGNAL RANGE
Selection: x1/x10-1/x10-2/x10-3/x10-4, Default: /x10-1
Multiplies the analog signal by the coefficient "10-x" for a linear analog signal type.

If the signal intensity of a peak is beyond the input range of the data processing unit, for
example, change the setting from "x1" to "x10-1", from "x10-2" to "x10-3". If the peak is
too small, for example, change the setting from "x10-1" to "x1", from "x10-3" to "x10-2". In

case of the digital signal, the signal is always output with "x1".
SIGNAL ATTENUATION
Selection: x1/x2-1/x2-2[x2-3/x2-4, Default: /x2-1
Multiplies the analog signal by the coefficient "2x" for a wide analog signal type.

If the signal intensity of a peak is beyond the input range of the data processing unit, for
example, change the setting from "x1" to "x2-1", from "x2-2" to "x2-3". If the peak is too
small, for example, change the setting from "x2-1" to "x1", from "x2-3" to "x2-2", In case of

the digital signal, the signal is always output with "x1".
ANALOG SIGNAL TYPE
Selection: Linear/Wide, Default: Linear
Set this item when the GC is connected to a Chromatopac in analog format.

Wide ... Select wide when connecting the GC to the C-R8A/C-R7A/C-R7A plus with

the signal cable in the standard accessories.

The signal, raised to the 1/2 (one-half) power, is output from the GC; then, the

signal received by the Chromatopac is squared.

When connecting the GC to a C-R8A/C-R7A/C-R7A plus for the first time, or
replacing the Chromatopac, set the detector signal output to "Off" and perform
the wide range calibration. (For the wide range calibration procedure, refer to

"22 Connecting External Device Cables".)
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Linear ... Select linear when connecting the GC to any Chromatopac other than the C-
R8A/C-R7A/CR-7A plus. When connecting the GC to a C-R8A/C-R7A/C-R7A
plus and setting the "ANALOG SIGNAL TYPE" to "Linear", the optional signal

cable (linear, P/N 221-47251-92) is required.

In case of "Linear", the Chromatopac does not need the wide range calibra-

tion.

13.1.2.3 PF menu

PF menu Description Refer('ence
section

Reduces the air flow rate, heats filament, and ignites detector when
pressed when "FLAME" was "Off".

Ignite If "AUTO IGNIT" is set to "On" on the [SYSTEM] key screen, the detector is 13.1.2.4
automatically ignited after each temperature of detector, the control of
which is "On", reached the setting value.

Det Gas Sets the flow rate of makeup gas, hydrogen and air. 13.1.3

Ign. Set

If the Advanced Pressure Control (APC) is installed, you can set automatic
ignition and automatic re-ignition. Default value is "On".

13.1.2.4 Igniting the FID
H Ignition procedure

(1) When "DETECTOR" is set to "On" and "AUTO IGNITE" is set to "On" on the [SYSTEM]

key main screen.

On the [DET] key main screen, set the
detector to "On".

l

Press [Start GC] (PF menu).
(ISYSTEM] key main screen)

l

GC control starts. The FID ignites once
it has reached the set temperature.

\

The baseline should indicate whether
ignition was successful.

\

The message "Ignition finished."
appears, and the ignition is completed.
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(2) When "DETECTOR" is set to "On" and "IGNITE" is set to "Off" on the [SYSTEM] key
main screen.

On the [DET] key main screen, set the
detector to "On".

Press [Start GC] (PF menu).
(ISYSTEM] key main screen)

|

Wait until the detector temperature
increases to the temperature set.

i

Press [Ignit] (PF menu) to ignite the
FID.

The baseline should indicate whether
ignition was successful.

i

The message "Ignition finished."
appears, and the ignition is completed.

(3) When "DETECTOR" is set to "Off" on the [SYSTEM] key main screen.

Press [Start GC] (PF menu) on the
[SYSTEM] key main screen.

i

On the [DET] key main screen, set the
FID Control to "On".

i

Wait until the detector temperature
increases to the temperature set.

i

‘ Press [Ignit] (PF menu) to ignite the FID.

i

The baseline should indicate whether
ignition was successful.

i

The message "Ignition finished."
appears, and the ignition is completed.

@ note

When the ignition fails initially, ignition sequence is reattempted. If the ignition is successful in the
reattempted sequence, the message "Ignition finished (retried)" appears. If the ignition sequences are
failed five times, the message "DET#n ignition failed" appears and the ignition sequence finishes.

GC-2025
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H Ignition troubleshooting
When ignition has failed and the message "Ignition failed." appears, check the following items.

Cause Solution

Connect the column for FID to be ignited, and

Column is not connected. . . .
ensure that carrier gas is flowing.

Gas leaks at the detector side column con- Tighten the nut. Replace the ferrule.

nection.

Hydrogen is not supplied. Supply hydrogen.

Hydrogen flow rate is incorrect. Set the hydrogen flow rate to a proper value.
Air is not supplied. Supply air.

Air flow rate is incorrect. Set the air flow rate to a proper value.

Clean the FID jet.
Replace the FID jet.

Igniter filament is broken. Replace the igniter.

FID jet is clogged.

13.1.2.5 Extinguishing the FID

This section describes how to extinguish the FID when the Advanced Pressure Control
(APC) is installed. Tighten the main valve of the cylinder after extinguishing, if necessary.

B Auto extinguisher
From the [SYSTEM] key main screen, press [Stop GC] (PF menu).
The detector temperature gradually decreases, supply of hydrogen and air is automatically
stopped, and the flame is extinguished.
When a time program is running or a stop time has been set, the detector gas is automati-
cally shut off at the end of the program, extinguishing the FID flame.

B Manual extinguishment
To extinguish the detector flame without waiting automatic extinguishment, set the gas con-
trol of "H2" and "Air" to "Off" on the [Det Gas] (PF menu) screen. The detector gas is shut off,
extinguishing the FID flame.

@ note

The cover of FID detector should be raised and set up using tweezers for prevention of scalding in
case of maintenance and inspection. Put down the cover on its side using tweezers in case of
analysis.
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13.1.3 Setting the detector gas flows

The FID detector gas consists of makeup gas, hydrogen and air. The makeup gas is inert
gas supplied to the detector to optimize FID sensitivity and prevent peak tailing. Usually, the
carrier gas is used as the makeup gas. Hydrogen gas and air are supplied to be combusted
inside the detector, creating the FID flame.

13.1.3.1 Screen description
Select [Det Gas] (PF menu) from the [DET] key main screen to display the flow screen
shown in Fig. 13.1.3.
When the start sequence is the "Start Flow" status on the [SYSTEM] key screen, the
makeup gas flow starts. Just before the ignition procedure begins, the hydrogen and air
flow starts. When the stop sequence is "Stop Temp/Det" status on the [SYSTEM] key
main screen, gas flow stop.

| ]_l:::l[.'-] ]:lET #1
Refer to "OPTIMAL FLOW"

1 LIHE —
NN H 1 in "13.1.3.2 Parameter list",
Freza(kpa) m and check whether the flow

rate of each detector gas is

FlOW{%:‘ m ﬂ set correctly. If not, set it to

the correct value.
Makelp
PreaaikPa) [ 8.9

Flow(%-1 [ 0.0 20,19
Gas Eind He

sir @8
Press(kha) [ 8.0
Flow(m) B 2000

Fig. 13.1.3 Setting the detector gas flows
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13.1.3.2
H2

Parameter list

Range: 0.0-100.0 ml/min, Default: 40.0 ml/min

MAKE UP

Range: 0.0-100.0 ml/min, Default: 30.0 ml/min

Make up gas is supplied to the detector to optimize its sensitivity. For the FID, both
nitrogen and helium can be used. Nitrogen offers higher absolute sensitivity and higher
baseline noise than helium.

GAS TYPE

Air

Selection: N2/He/Ar, Default: He
Set the type of gas used as the makeup gas.
Do not use hydrogen for makeup gas. Do not select Ar for FID makeup gas.

Range: 0.0-1000.0 mi/min, Default: 400.0 ml/min

OPTIMAL FLOW (Refer to Fig. 21.4.4-Fig. 21.4.6.)

Normally, set the flow rate of the makeup gas, hydrogen and air as follows to maximize
the FID sensitivity.

Makeup gas - Approx. 30 ml/min
Hydrogen : Approx. 40 ml/min
Air : Approx. 400 ml/min
13.1.3.3 PF menu
PF menu Description Refere_;nce
section
Program The flow rate of makeup gas, hydrogen and air supplied to detector can be 131.3.4
controlled by a program.
Select "Off" to stop gas flow.
On/Off Select "On" to restart the gas flow. -
Default value is "On".
Offset Performs offset calibration of APC sensor. 216
This calibration improves the reproducibility of results. ’
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13.1.3.4 Flow rate program for detector gas

Press [Program] (PF menu) from [Det Gas] (PF menu) to display the Detector gas

screen shown in Fig. 13.1.4. Here, set a flow rate program for detector gas.

The flow rate program procedure is the same for the makeup gas, hydrogen gas and air.

7 ramp programs can be set.

Set the program for hydro-
gen and air the same way.
Press the appropriate PF
menu to set the programs.

Detector Hydrogen  NOTREADY
: FILE®
Flow mornitor () S

Program total (min) B. 00

Rate(B:) Flow(%-) Time(min)

Init ——— 47. % B, Be
lat END

Fig. 13.1.4 Detector gas program
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13.1.3.5 Detector gas program parameters
FLOW RATE
The range and the default valve differs for each gas. See "13.1.3.2 Parameter list".
Set the default flow rate and the final flow rate for each stage of the detector gas flow
rate program.
TIME
Range: 0.00-9999.99 min, Default: 0.00 min
Set the retention time for the initial flow rate and the final flow rate for each ramp of the
detector gas flow rate program.
RATE
Range: END/-400.0-400.0 mil/min2, Default: END
Set the program rate of the detector gas flow rate program. If you set the rate to "0",
"END" appears and the program ends at the previous ramp. Move the cursor to "END"
and set any numeric value other than "0", to enter the pressure and the time for that
ramp.
13.1.3.6 PF menu
PF menu Description Refer(_ance
section

Make Up Prog

Displays the setup screen of the flow rate program for makeup gas.

H2 Prog Displays the setup screen of the flow rate program for hydrogen gas. _

Air Prog Displays the setup screen of the flow rate program for air. S

Del Line Deletes a line at the current cursor position. -

Ins Line Inserts a line in line at the current cursor position. S
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13.1.3.7 Setting a flow rate program

B Screen terminology

<1-ramp flow rate program>

Flow rate
A
(=72 | !
! 1
! |
! |
! [
! [
| |
| |
| |
| |
 S— I I
I [} ] 1
F1 |_____ | | : :
| Lo
| < > 1
| ! | |
| | |
1 1 L >
Program Program Time
starts. finishes.

H Program creation

<1-ramp flow rate program>

30 ml/min (5 min)

3 ml/min®

20 ml/min (10 min)

Initial flow rate (FLOW).... F1
Initial flow rate hold time (TIME)...... a

F2-F1
Program rate (RATE)...... b
Final flow rate (FLW)........ F2
Final flow rate hold time (TIM)......... c

ctor Make Up NOT READY

FID 1 @:FILE®

Flow monitor{m) EEN
Program total (min) 15.332

Eate{®s) Flow(™-3 Time{min)

Init ——— 28,8 16, 68
lat 3.8a 38,2 5,09

Znd ENE

«JEstirn air Prog

Fig. 13.1.5 Flow rate program example
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B Selecting the filter time constant
Normally, analyses can be performed with the time constant set to the default value.
However, in some cases the S/N ratio is improved by changing the time constant.
For example, if the half width of a FID peak is "0.1 sec", the S/N ratio is maximized when the
time constant is set to "20 ms."

1.2
g 1 . S TS
© R N i N
z 08 oa A Y —— Half width 10s
@ - %7 / N
e 06 /’__// - -—— Halfwidth 1s
[ - Il () [PPP Half width 0.1
g 0.4 — = <~ alf wi s
) -~ \\~
Z 02 -

O 1 1 1 1 1 1 1 1 1

6\% @% 6{9 6\6 6\% @% 6{9 6\6 ,\%
L N G 2R IR

Time constant

Fig. 13.2.1 Relationship between time constant and S/N ratio
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13.3.1 Detector signal output

m oone
OPILINKSTART  QUT/READY IN

RS-232C

1
:l START IN
2

©
©
8 j :l READY OUT 7
©
©

5
. :l START OUT

RS-232C

®)

SANPLER

INJECIOR2

OPTIONT

A0G

chi <j mwos
ch2 <j ANALDSUT 2

[ meoiors

Fig. 13.3.1 Location of connector

Set the detector signal (digital and analog signals) output from the gas chromatograph.
There are four signal output channels. Analog signals can be output only from ch1 and ch2.
Both digital and analog signals can be output from one channel. Even if two or more
channels are set, signals can be output from each channel at the same time.

Detector signals are transferred through an RS-232C cable (for digital signals, only when a
personal computer is used) and the Chromatopac signal cable (for analog signals).
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13.3.2 Background compensation

If the baseline fluctuates considerably during programmed analysis, the baseline fluctuation
can be saved as a background baseline by the GC. Afterwards, the background is sub-
tracted from the baseline (background compensation).

This section describes how to save the background baseline and perform background com-
pensation.

(1)
()

®)

(4)

®)

Setting the signal output channel

On the [DET] key main screen, set "SIGNAL OUTPUT PORT" to either "Ch1" or "Ch2".
Background storage setup

On the [DET] key main screen, set "BACKGROUND SIG. SAVE" from "Off" to "Buff 1"
(or "Buff 2") to save the background baseline.

Saving the background baseline

Without making an injection, press the [START] key on the gas chromatograph to
execute analysis. The background baseline is saved.

Background compensation settings

On the [DET] key main screen, set "BACKGROUND SIG. COMP." from "No" to "Buff 1"
(or "Buff 2") the same selection from in "BACKGRND SAVE".

Analysis

Make an injection, and press the [START] key to execute analysis. The background
compensation is in effect.

@ note

Background baseline can be saved for 30 minutes maximum. If analysis extends more than 30
minutes, the detector signal which is compensated by subtracting the value saved as a
background baseline for 30 minutes is output after the retention time of 30 minutes.
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CHROMATOPAC C-R7A CH=l REPORT No.=21 707b=2:SUMPLL.CO3  93/10/15 10:40:44
LUt
043
1,375
&( 5.158
\T 7.028
\L 5. 602
— 9.308

Fig. 13.3.2 Example of programmed analysis without compensation

CHROMATOPAC C-RTA CH=1 REPORT No.=27  707b=2:SUMPLI.CO3  93/10/15 10:40:44
\ 0. 943
1.375
|
5.158
7.028
8.602
| 9.308 |
i

Fig. 13.3.3 Example of programmed analysis with compensation

* The chromatograms shown above are given for example only.
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13.3.3 Detector signal subtraction

Since the GC-2025 is equipped with only one FID detector, the detector signal subtraction
cannot be used.
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79 14 Diagnosis
14. 1 Standard Diagnosis

Each part of the gas chromatograph is checked for problems with the self-diagnosis function.
Perform the standard diagnosis periodically to maintain optimal performance and prevent failures.

14.1.1 Screen description

Select "STANDARD DIAGNOSIS" from the [DIAG] key main screen to display the Standard

Diagnosis screen shown in Fig. 14.1.1.

Standard Diagnogisz

The standard diagnosis starts
with PFZ.

Before the standard diagnosis
the avzten trns off.

JEsturn|startDiag

Fig. 14.1.1 Diagnosis main screen

14.1.2 PF menu

PF menu Description Refer(_ence
section
Start Diag Starts standard diagnosis program. 14.1.5
Displays result of the most recent diagnosis.
. However, if standard diagnosis has not been executed since the power has
Details . 14.1.9
been turned on, default values are displayed.
[Print] (PF menu) prints out the displayed diagnosis results to Chromatopac.
Diag Param Selects diagnosis items and determines setup values used for diagnostic 1413
reference.
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14.1.3 Diagnosis parameters

Press [Diag Param] (PF menu) from the Standard Diagnosis main screen to display the
Diagnosis Parameters screen shown in Fig. 14.1.2.
Select the items to be checked during the self-test.

Diagnozis Parameters NOT READY
Commter for Septim _HMo
Coumter for Insert 2 Ho
CRG Usze Time Yes
Temp Sengor Diag Yes
LCD Uze Time Yes
Fan Usze Time Yes
DT Voltage Yes
Eoom Tempetatire Yes
stmospheric Press. Yes
Frimary Freasz. Yes
CPU Registor Yes
Feal Time Clock Registor Yes

Fig. 14.1.2 Diagnosis setup screen
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14.1.4 Diagnosis parameter list

For each item, specify whether it is to be checked or tested. Test items are marked "Yes".
Items which are ignored are marked "No". Each item is marked either "Yes" or "No".

@ note
At the time of diagnosis, set the split mode to "SPLIT".

COUNTER FOR SEPTUM
COUNTER FOR INSERT
Verifies whether the preset number of injections has been exceeded.
The "ANALYSIS COUNTER" limit is displayed.
CRG USE TIME
Verifies whether the CRG valve "On" time exceeds the preset operating time.
The "COOLANT CONSUMPTION" limit is displayed.
TEMP SENSOR USE TIME
The operating time for the temperature sensor in use at 300 °C or above is displayed. Refer
to the guidelines for operating time.
TEMP SENSOR DIAG
Verifies whether noise has been generated, to detect deterioration of the platinum sensor.
LCD USE TIME
Verifies whether the accumulated backlight ON time exceeds the preset operating time.
The limit 46,380 hours.
FAN USE TIME
Verifies whether the accumulated fan operating time exceeds the preset operating time.
The limit is 61,320 hours.
DC VOLTAGE (5 VDC, 24 VDC, -15 VDC, FTD 24 VDC)
Verifies whether each DC voltage has exceeded its limit.
ROOM TEMPERATURE
Verifies whether the current room temperature is within the optimal range.
The range is 5 to 40 °C.
ATMOSPHERIC PRESS
Verifies whether the atmospheric pressure is within the optimal range.
PRIMARY PRESS
Verifies whether the gas supply pressure is within the maximum set pressure.
CPU REGISTER
REAL TIME CLOCK REGISTER
Verifies that each register is correctly written and read.
DETECTOR ROM
Verifies that the data saved in the detector ROM is read correctly.
DETECTOR ADC REGISTER
Verifies that the data saved in the detector A/D converter register is read correctly.
DETECTOR HV SOURCE
Verifies whether the detector high voltage power supply is within the threshold.
DETECTOR IGNITE
Checks that the ignition pulse is normal.
DETECTOR IGNITION
Verifies whether the ignition operation is normally executed.
ECD FREQUENCY
Verifies whether the frequency of the pulse voltage applied to the ECD is below the limit.
(The ECD cannot be installed on the GC-2025.)
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CARRIER GAS ROM, DETECTOR GAS ROM, APC ROM
Verifies whether the data saved in the ROM on the flow controller PCB can be read correctly.
CARRIER GAS AD CONVERTER, DETECTOR AD CONVERTER, APC AD CONVERTER
Verifies whether the contents of the A/D converter on the flow controller PCB can be read
correctly.
GAS CONTROL
Checks that the pressure flow rate is normally controlled.
OVER TEMP PROTECTION
Ensure that the overheat protection circuit is normal.
CPU PERIPHERAL
RESETIC
Verifies that the reset circuit works normally.
WATCH DOG TIMER
Ensures that the IC which checks for software problems is functioning normally.
ROM
Checks that the ROM is intact.
RAM
Verifies whether the RAM can be correctly written and read.

14.1.5 Starting the diagnosis

Press [Start Diag] (PF menu) from the standard diagnosis main screen shown in Fig. 14.1.1
to start diagnosis and to display the screen shown in Fig. 14.1.3.

Standard Diagnosis

Diagnozing. . Feset IC
Progreas K&
I |

Eeget IC will be checled.
FPreas FFZ kev.

The syvztem 1g reset and
the diagnosis continues.

Eeset

Fig. 14.1.3 Starting the diagnosis
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14.1.6 PF menu

PF menu Description Refer('ance
section
Stop Diag Stops the diagnosis. 1417

If the program is stopped, items not yet executed are canceled.

Before starting the IC diagnosis, the message "Reset IC will be checked.
Reset Press PF2 key." appears. Press [Reset] (PF menu) to check whether reset _
IC is functioning normally.

14.1.7 Stopping/exiting the diagnosis

Press [Stop Diag] (PF menu) during diagnosis to display the diagnosis stop screen shown in
Fig. 14.1.4.

When the diagnostics are allowed to complete, the total diagnosis results (Test Result) and
the number of abnormalities (Number of NG) are displayed.

Standard Diagnogisz

Tezt Fesult Mot Good
The diagnogis iz terminated

Fig. 14.1.4 Diagnosis stops

14.1.8 PF menu

PF menu Description Refer(_ence
section
When the diagnosis is stopped, diagnosis results up to that time are dis-
played.
Details When the diagnosis ends, the diagnosis results of all items are displayed. 14.1.9
Press [Print] (PF menu) to print out the displayed diagnosis results to a
Chromatopac.

GC-2025
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14.1.9 Diagnosis results

Press [Details] (PF menu) from the screen shown in Fig. 14.1.4 once the standard diagnosis
is have stopped or ended; the Test Result screen shown in Fig. 14.1.5 appears.

Press [Details] (PF menu) from the standard diagnosis screen shown in Fig. 14.1.4 to
display the results of the last test since the power was turned on. Once the power is turned
off, the diagnosis results are cleared.

[izgnosis Report

Teat Eesult (Food
[ Tenp Sensor DiaglITITITI
Bk olumn Good
=PL1 Good
FID1 Food
INJZ NAT
DETZ N/T
AlTEZ NAT
&1THa N/T
ATTEE NAT
TN Lo use Time [T
Pa¥y
=

JEeturn| Print |

Fig. 14.1.5 Diagnosis results

14.1.10 PF menu list

Reference

PF menu Description X
section

Print Prints out the results of the diagnosis to a Chromatopac. -
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H diagnosis results

» Good
- Not Good

* N/T (= Not Tested)
* N/A (= Not Applicable) :

* N/S (= Not Selected)

* N/I (= Not Installed)

14 Diagnosis
14.1 Standard Diagnosis

: Displayed when the diagnosis result satisfies the requirements.
: Displayed when the diagnosis result does not satisfy the require-

ments.

: Displayed when the diagnostic test was stopped or when an item

is excluded from the test.

Displayed when diagnostic test is disabled for the item (ignition
test for a TCD, for example).

: Displayed when the diagnosis was not performed on an item

because it has not been configured in an analytical line.

Certain diagnosis items can be performed for components which
have not been configured. For example, for a detector not
configured in any line, Make Up Gas Control is not checked, but
its detector ROM check can be executed.

: Displayed when the diagnosis item is not installed.

M Troubleshooting items which are "Not Good"

Diagnosis item

Countermeasures

SEPTUM COUNTER

Replace the septum. (Refer to "18.2 Inspection
and Maintenance: Septum".)

INSERT COUNTER

Replace the glass insert. (Refer to "18.4 Inspection
and Maintenance: Glass Insert".)

ROOM TEMPERATURE Check the operation range.

ATMOSPHERIC PRESS Check the operation range.

GAS PRIMARY PRESS

Increase supply pressure to the GC.
For example, adjust the regulator.

DETECTOR IGNITION

Refer to "19 Troubleshooting".

ANY OTHER ITEM

Contact your Shimadzu representative.
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14. 2 Log Reading Menu

14.2.1 Screen description

Select "2. LOG READING MENU" from the [DIAG] key main screen to display the Log Read-
ing Menu screen shown in Fig. 14.2.1.

g Feading HMenu
n 3

trnalvesiz Log

Operation Log

Farameter Log
) Error Log

B Diagnostic Log

Fig. 14.2.1 Log reading menu main screen

14.2.2 Parameter list

GC OPERATION LOG
Displays the power On/Off log and the system On/Off log.
ANALYSIS LOG
Displays the analysis log. This log records whether analyses were finished and whether con-
trols have deviated from their target valves.
PARAMETER LOG
Displays the key operation log and the parameter change log.
ERROR LOG
Displays the log of displayed error messages.
DIAGNOSTIC LOG
Displays the diagnosis log.
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14.2.3 GC operation log

Select "1. GC OPERATION LOG" to display the system On/Off log and the heater On/Off
log.

(1) Screen description
Select "2. LOG READING MENU" from the [DIAG] key main screen, then select "1. GC
OPERATION LOG". The screen shown in Fig. 14.2.2 appears.
Up to 50 logs are stored. If the number of logs exceeds 50, existing logs are deleted
starting with the oldest.

i Operation Log
ctart Time Stop Time

B2, 1% B2:00- Svatemn
B2.12 @7 5-02. 12 9750 Svatemn
A2, 12 @7 hR- Fower

©B3.11 20:10-83.11 20:20 Systen
BE.11 V2:00-05.11 20:10 Systen
3,11 @7:50-05.11 £0:30 Fower

SJEstirn|Clear Logl Print |

Fig. 14.2.2 Operation log screen
[{l/ NOTE

If there are more items than can be displayed on one screen, scroll through the screen using the left
and right arrow keys.

(2) PF menu

Reference

PF menu Description X
section

Deletes all displayed logs.
When [Clear Log] (PF menu) is pressed, the screen changes and the

Clear Log message "Clear log with PF2" appears. Press [Clear Log] (PF menu) to
clear the log.
Print Prints the operation log to a Chromatopac. -
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14 Diagnosis
14.2 Log Reading Menu

14.2.4 Analysis log

When "2. ANALYSIS LOG" is selected, the analysis log is displayed. This log records
whether analyses were allowed to finish and whether controls deviated from their set values.

(1) Screen description
Select "2. LOG READING MENU" from the [DIAG] key main screen, then select "2.
ANALYSIS LOG" to display the screen shown in Fig. 14.2.3.
25-545 logs are saved. The number of saved logs depends on the size of each log. If
the number of logs exceeds the capacity, existing logs are deleted starting from the

oldest.
Anialyeis Log
Start time dnal.len Stat
PE.11 18:38 1bmin 1 Fails
JE:
Fig. 14.2.3 Analysis log screen
[{// NOTE

» During a temperature program, if the rate of temperature increase is too great, the GC may not be
within the Ready range temporarily. When this occurs, the analysis log shows "Fail".

+ Ifthere are more items than can be displayed on one screen, scroll through the screen using the left
and right arrow keys.
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(2) PF menu

14 Diagnosis
14.2 Log Reading Menu

PF menu

Description

Reference
section

Deletes all displayed logs.

When [Clear Log] (PF menu) is pressed, the screen changes and the

Clear Log message "Clear log with PF2" appears. Press [Clear Log] (PF menu) to
clear the log.
Print Prints the analysis log to a Chromatopac. -

(3) Analysis log details

On the analysis log main screen, use the cursor to select a log item with "+" on the right

and press the [ENTER] key to display the screen shown in Fig. 14.2.4.

The screen provides details about an alarm or warning which was issued during the

analysis.

fralyeie Log (details) (173
Error Time SET &CT

Eoom temp rangs erorr
1. Z@min 25,0 25, B

DetaPC1l FCE error

2. 2Pmin 1328 151
DETH1 FCE ertor

2. BPmin 128 111
CAaR1 SFL PCE error

1. 20min 25 25
aFC1-2 FCE error

2, EPmin 103 111
COL &/D error

2. 2Pmin

Fig. 14.2.4 Details screen
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14 Diagnosis
14.2 Log Reading Menu

14.2.5 Parameter log

When "3. PARAMETER LOG" is selected, parameter names and new values are
displayed when parameters are changed. In addition, the direct operation of valves, etc.
are also displayed.

(1) Screen description
Select "2. LOG READING MENU" from the [DIAG] key main screen, then select "3.
PARAMETER LOG". The screen shown in Fig. 14.2.5 appears.
Up to 50 logs are saved. If the number of logs exceeds 50, existing logs are deleted
starting from the oldest.

Farameter Log . .
Time changsed Mames Valus
P2, 12 98:00  INJT 200, 8
P2.12 92:00 DETT 208, 8
P2, 12 e8:00 CITP 208, B
P2.12 92:00 C1FL 100, 8
P2.12 92:00 THE1L B.25
P2.12 P2:90 LEN1 Be. @
P2.12 92:00 IDML B.25
P2.12 92:90 HIFL 40,8
P2.12 98:00 R1FL 42, @
P2.12 92:00 MIFL 40,8
P2.12 @7:55 CIFR 208, B
P2.10 B3:57 CITP 100, 8

=

«JE:

Fig. 14.2.5 Parameter log screen

@ note

If there are more items than can be displayed on one screen, scroll through the screen using the left
and right arrow keys.

(2) PF menu

Reference

PF menu Description X
section

Deletes all displayed logs.
When [Clear Log] (PF menu) is pressed, the screen changes and the

Clear Log message "Clear log with PF2" appears. Press [Clear Log] (PF menu) to
clear the log.
Print Prints the parameter log to a Chromatopac. S
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14 Diagnosis
14.2 Log Reading Menu

14.2.6 Error log

When "4. ERROR LOG" is selected, the log of all errors which have been displayed is
shown.

(1) Screen description
Select "2. LOG READING MENU" from of the [DIAG] key main screen, then select "4.
ERROR" to display the screen shown in Fig. 14.2.6.
Up to 100 logs are saved. If the number of logs exceeds 100, existing logs are deleted
starting from the oldest.

Time ocowred  Code  Value

Modification diring analveis
B5.13 18:15 E4381 B2

Modification diring analveis
B5.13 18:12 E4381 26682

Modification diring analveis
B5.13 18:12 E4381 26688

Modification diring analveis
B5.13 18:13 E4381 26687

Modification diring analveis
B5.13 18:13 E4381 28627

Modification diring analveis
P5.13 18:18 E4381 2

Frint

Fig. 14.2.6 Error log screen
[{l/NOTE

If there are more items than can be displayed on one screen, scroll through the screen using the left
and right arrow keys.
"Ignition finished (retried)" is not saved, when only one ignition sequence was re-attempted.

(2) PF menut

Reference

PF menu Description X
section

Deletes all displayed logs.
When [Clear Log] (PF menu) is pressed, the screen changes and the

Clear Log message "Clear log with PF2" appears. Press [Clear Log] (PF menu) to
clear the log.
Print Prints the error log to a Chromatopac. S
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14 Diagnosis
14.2 Log Reading Menu

14.2.7 Diagnostic log

(1)

When "5. DIAGNOSTIC LOG" is selected, the results of the standard diagnosis are
displayed. The results of the last diagnosis are shown in the [Details] (PF menu) screen
described in "14.1 Standard Diagnosis".

Screen description

Select "2. LOG READING MENU" from of the [DIAG] key main screen, then select "5.
DIAGNOSTIC LOG". The screen shown in Fig. 14.2.7 appears.

Up to 50 logs are saved. If the number of logs exceeds 50, existing logs are deleted
starting from the oldest.

{ 1/1@)

Diagnogstic Log

Diag date shatus
PO B2, 12 P20 Good
P02, 12 @750 Food
P9, B2, 12 8750 Good

©9.08.12 BT:50 Not Good
@9.82,11 Z8:30 Hot Good

©9.058.11 Z0:20 Good
@9.92,11 Z8:18 Good
©9.858.11 Z0:18 Good
@9.82,11 03:00 Good

©9.88.11 ©TF:50 Not Good

s FPrint

Fig. 14.2.7 Diagnosis log screen

@ note

If there are more items than items than can be displayed on one screen, scroll through the screen
using the left and right arrow keys.

()

PF menu

PF menu

Reference

Description section

Deletes all displayed logs.
When [Clear Log] (PF menu) is pressed, the screen changes and the

Clear Log message "Clear log with PF2" appears. Press [Clear Log] (PF menu) to
clear the log.
Print Prints the diagnostic log to a Chromatopac. S
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14.; ...

Use the analysis counter to set the replacement timing of the septum, and the glass insert, when

® 14 Diagnosis

sis Counter

the counter exceeds the limit, an error message is displayed.

14.3.1 Screen descripti

on

Select "3. ANALYSIS COUNTER" from the [DIAG] key main screen to display the screen

shown in Fig. 14.3.1.

Analyesis Coumter

LIHE]
1

A0C Wait o___Noll
ICommter for SeptumTTHIT]
Uze Cotmter Yeg
dnalyais cowter

Setting to warn 101
IIITNCotmter for Insert{iHITI
Uze Coumter PEE!
dnalyais cowter

=etting to warn 186

SHEetirn

F

ig. 14.3.1  Analysis counter screen

GC-2025
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14 Diagnosis
14.3 Analysis Counter

14.3.2 Parameter list

AOC WAIT
Selection: Yes/No, Default: No
When [Yes] is selected, the output of the ready signal to the AOC can be stopped and
operation can be paused temporarily if each threshold is exceeded during continuous
analysis using AOC.
USE COUNTER
Selection: Yes/No, Default: Yes
ANALYSIS COUNTER
Selection: 0
SETTING TO WARN
Range: 0-999, Default: 100

@ note

The septum/glass insert replacement interval depends on the type of samples and outer diameter of
the syringe needle. Replace them promptly when the warning message for the use count exceeding
the limit is displayed. Check the analysis counter and threshold value prior to analysis. Reset the
analysis counter after the replacement.

14.3.3 PF menu

PF menu Description Refer(_ence
section
Reset Resets analysis number counter of the current item. -
Next Displays the setup screen of the analysis counter of another injection port. _
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79 14 Diagnosis
1 4. 4 Coolant Consumption Counter

The coolant consumption display allows you to confirm the total time that the CRG valve has
been "On" (The CRG is an optional accessory.)

If the coolant consumption exceeds the time limit specified (setting to warn), a warning message
is displayed.

14.4.1 Screen description

Select "4. COOLANT CONSUMPTION" from the [DIAG] key main screen to display the
Coolant consumption screen shown in Fig. 14.4.1.

0000000 wc

Use Counter 14 Yes
Consumption(min)
Setting to warnimin) 100
T 2
Uze Coumter No
Consumption(min)
Setting to warn(min) Q

SEstirn

Fig. 14.4.1 Coolant consumption screen

GC-2025
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14 Diagnosis
14.4 Coolant Consumption Counter

14.4.2 Parameter list

USE COUNTER

Selection: Yes/No, Default : Yes
CONSUMPTION

Default: 0 min

The total time that the CRG is "On" is displayed.

Refer to "15.3 Setting the CRG Parameters".
SETTING TO WARN

Range: 0—-9999 min, Default : 100 min

@ note

The coolant consumption time depends on the gas cylinder volume and the temperature settings which
require CRG. Set the warning time according to the analysis conditions. It is necessary to count the
time for the actual analysis condition once.

14.4.3 PF menu

Reference

PF menu Description X
section

Reset Resets the Use counter. S
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79 14 Diagnosis
14. 5 Standard Installation Test

After the system has been installed by your Shimadzu representative, the standard installation
test is performed to check whether the system is functioning properly.

14.5.1 Screen description

Select "5. STANDARD INSTALLATION" from the [DIAG] key screen to display the Standard
installation screen shown in Fig. 14.5.1.

The installation test can be performed at any time to check for proper functioning. From this
screen, load the analytical conditions of the standard installation test.

Standard Installation Test

@:FILE®

After loading a file uszed in
the standard installation
test, push [FFZ] to zet test
parameters to the file.

cet column dimensions before
to zet test parameters.

«JEetirn| Load nload

Fig. 14.5.1 Standard installation test main screen

14.5.2 PF menu

PF menu Description Refer('ence
section
Automatically sets the analytical conditions of the standard installation test.
Load When [Load] (PF menu) is pressed, "TEST" is displayed for the used file S
name.
Unload Returns analytical conditions to their former status. S

GC-2025
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14 Diagnosis
14.5 Standard Installation Test

14.5.3 Test procedure

(1)
()

@)

(4)

GC-2025

Specify the analytical conditions file of the standard installation test.

Example: Load "File 1" using [File] (PF menu) of the [SET] key.

Configure the injection port and the detector used to execute the standard installation
test in an analytical here.

However, if two or more analytical lines have been configured, the lowest No. analytical
line is set with the test conditions.

In the standard installation test, only one detector can be set per analytical line. If two or
more detectors are set, an error message appears.

Set the dimensions of the column installed.

Example: Set the internal diameter, length and film thickness of the column using
[Column] of the [FLOW] key.

Press [Load] (PF menu) to load the analytical conditions of the standard installation test.
If the analytical condition need to be changed for the installation test, change the
parameters after loading.

Make an injection, then verify whether the data has been acquired correctly.

When analysis finishes, press [Unload] (PF menu) to return the analytical conditions to
their former status.



79 14 Diagnosis
14. 6 Peak Generator

Select "6. PEAK GENERATOR" to generate electronic peaks to confirm of the operation of the

data processing unit.

14.6.1 Screen description

Select "6. PEAK GENERATOR" from the [DIAG] key screen to display the Peak Generator

screen shown in Fig. 14.6.1.

Feal: Generator

Feak Generator _On
Mode Moige
Chl Standard Signal 0n
Ch# Standard Sigrnal 4w 0l
Ch3 Standard Signal DEff
Chd Standard Signal Dff

Fig. 14.6.1 Peak generator setup screen

14.6.2 Parameter list

PEAK GENERATOR

Range: On/Off, Default: Off

MODE

Range: Noise/No Noise/Trunc, Default: Noise
Ch1-Ch4 STANDARD SIGNAL
Range: On/Off, Default: Off

14.6.3 PF menu

PF menu Description Refert_ance
section
Peak Info Specify the parameters (retention time, full width at half height and peak
height) of the peaks to be generated.

GC-2025
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29 15 Optional Devices
1 5. 1 Auto Injector Parameters

From the gas chromatograph, specify the parameters of the Shimadzu AOC-20i Auto Injector and
the AOC-20s Auto Sampler Carousel, which automatically inject liquid samples into the gas
chromatograph.

For detailed setting procedures, refer to the User's Manual for AOC-20.

15.1.1 Screen description

After installing the auto injector on the gas chromatograph, access the line configuration
screen from the [SET] key, and then select AOC1 for the analytical line (Since the AOC2 is
not used, it is not necessary to select it for the line.)

Press the [OPTION] key again or press [Next] (PF menu) several times on the [OPTION] key
screen to display the AOC parameter screen shown in Fig. 15.1.1. The screen toggles
among the AOC parameters - AUX APC — CRG screens.

AOC Farameters

T DA

Samp]_e Wash _2 < The AOC status is displayed.
Humber of Injection 1
Sample Sizelul) 1.8
Fre Solvent Wazh @
solvent Wash 1
Fumping _ 5
Viscosity(s) 0.2
Dwell Times) @.0
Inj. Speed(Plunger) Fazt
Uze the Same Faram _Yes
a0Cc FOWEER _On

Fig. 15.1.1  AOC setup screen

l AOC STATUS

The AOC status can be monitored.

Screen display Description
Inactive AOC is not operating.
Taking vial A vial is being picked up from the tray.
Preparation AOC is operating (before injection).
Rinse AOC is operating (after injection).
Putting vial A vial is being returned to the tray.
Wait AOC is waiting for analysis.

GC-2025
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15 Optional Devices
15.1 Auto Injector Parameters

15.1.2 Parameter list

SAMPLE WASH
Range: 0-99, Default: 2
Set the number of times to rinse the syringe with sample before injection.
NUMBER OF INJECTION
Range: 0-99, Default: 1
Set the number of times the sample should be injected.
SAMPLE SIZE
Range: 0.1-8.0 ul, Default: 1.0 pl
Set the sample injection amount.
PRE SOLVENT WASH
Range: 0-99, Default: 0
Set the number of times to rinse the syringe with solvent before injection.
This item is valid only when the injection mode is set to "0 (normal)".
Refer to "3.3.3 Injection Modes" in AOC-20 instruction manual for more information of the
injection mode.
SOLVENT WASH
Range: 0-99, Default: 1
Set the number of times to rinse the syringe with solvent after injection.
PUMPING
Range: 0-99, Default: 5
Set the number of times to raise and lower the plunger with the needle tip inside the sample
to eliminate syringe air bubbles.
VISCOSITY
Range: 0.0-99.9 sec, Default: 0.2 sec
During rinsing with sample and pumping, the plunger waits for the specified period of time.
When aspirating sample before injection, the plunger waits for either the valve set here or 4
seconds, which ever is longer.
The wait time during rinsing with solvent is always 0.2 seconds.
DWELL TIME
Range: 0.0-99.9 sec, Default: 0.0 sec
Set the length of time for the syringe to remain in the injection port after injection.
INJ. SPEED (PLUNGER)
Selection: Slow/Middle/Fast, Default: Fast
Specifies the plunger speed during injection.
AOC POWER
Selection: On/Off, Default: On
Turns the AOC power on and off (built-in GC-2025 power supply).
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15 Optional Devices
15.1 Auto Injector Parameters

15.1.3 PF menu

PF menu Description Refergnce
section

Start Starts AOC gas chromatograph starts when the sample is injected. _
Temporarily stops the AOC.

Stop If [Start] (PF menu) is pressed in stop status, the AOC resumes the opera- S
tion before [Stop] (PF menu) was pressed.

Priority Sets up a Priority analysis. 15.1.4

Other Para Sets AOC options and customization. 15.1.7

Sampler Sets the auto sampler, sub injector and bar code reader. 15.1.10

Reset Resets AOC to the status before control was started. -
Loads parameters from the AOC to the AOC setup screen of the gas

Upload -
chromatograph.

Print Prints the parameters on the Chromatopac. -
Toggles among these screens, in order: AOC parameters — AUX APC —

Next -
CRG.

ﬁll NOTE

+ When "AOC" is not selected for the line, AOC parameters screen is not displayed.
* When the AUX APC is not installed, the AUX APC screen is not displayed.

GC-2025
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15 Optional Devices
15.1 Auto Injector Parameters

15.1.4 AOC priority analysis

Select [Priority] (PF menu) from the AOC main screen to display the AOC priority sample
screen shown in Fig. 15.1.2.

The batch can only be interrupted when the AOC is operating.

Enter the sample injection No., and press [Set] (PF menu).

A0C FPriority Sample

raparation

Injection Sample

o

Fig. 15.1.2 Priority analysis setup screen

15.1.5 Parameter list

INJECTION SAMPLE
INJECTION SAMPLE NUMBER

@ note

Enter the sample vial No. designated for priority analysis.
- When an auto sampler carousel is not in use,
Short rack No. 1-6
Long rack No. 1-12 (1-15 allowable, with an additional rack)

- When an auto sampler carousel is installed, No. 1-150 (maximum; for 1.5 ml vial)
No. 1-96 (maximum; for 4.0 ml vial)

When an auto sampler carousel, the allowable vial No. range depends on the vial rack type
and the number of racks. A valve of 0 (default) indicates no priority sample.
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15 Optional Devices
15.1 Auto Injector Parameters ”

15.1.6 PF menu

Reference

PF menu Description X
section

Analyzes the vial No. specified after the analysis of the current sample is

Set finished. —

15.1.7 Other AOC parameters

Select [OtherPara] (PF menu) from the AOC main screen to display the other parameters
screen shown in Fig. 15.1.3.
Specify options and AOC custom parameters.

A0C Other Parameters READ'Y

Inactive
I single &oc-2041 [T
Inj. Speed(Syringe) «»  Fastl]
Uaing 2 Solvent Vials Ve g

solvent Select all
alr Suction __Ho
Flimger Suction Speed Fazt
Speed of Plumger Fazt
Svringe Height( +) _ @
Svringe Height( 4 ) _ @
Svringe Height(Ini) __ @
Multi-Ingj. 1
EKindz of Vials 1.5ml

SJEetirn

Fig. 15.1.3 Additional AOC parameter setup
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15 Optional Devices
15.1 Auto Injector Parameters

15.1.8 Parameter list

INJ. SPEED (SYRINGE)
Selection: Slow/Fast, Default: Fast
Set the syringe injection speed.
USING 3 SOLVENT VIALS
Selection: Yes/No, Default: No
Specifies whether three solvent vials are present and the autosampler carousel is not in use.
This item is only available when "USE OF THE SAMPLER" in [Sampler] (PF menu) is set to
"Not Use".
SOLVENT SELECT
Selection: All/A only/B only/C only, Default: All
This item is available when "USING 3 SOLVENT VIALS" is set to "Yes" or "USE OF THE
SAMPLER" in [Sampler] (PF menu) is set to "Use".
All: Three solvent types are used.
For the details, refer to Fig. 3.4.1 in "3.4 Auto Sampler" in the AOC-20 User's Manual.
AIR SUCTION
Selection: Yes/No, Default: No
Set whether or not 1 ul of air is aspirated into the syringe after aspirating sample.
This type of injection is useful for samples with a wide boiling point range, when compound
discrimination problems can occur.

/\\ CAUTION

When the column initial temperature is high or when a PEG-based,
polar column is used, the column life may be shortened by injecting
air.

PLUNGER SUCTION SPEED
Selection: Slow/Middle/Fast, Default: Fast
Set the plunger speed during sample injection.
SPEED OF PLUNGER
Selection: Slow/Middle/Fast, Default: Fast
Set the plunger speed during rinsing with sample or pumping.
SYRINGE HEIGHT ( 1)
Range: 0—20 mm, Default: 0 mm
Set the syringe height when it moves down to a sample vial (moves syringe up from default).
SYRINGE HEIGHT ( | )
Range: 0-2 mm (1.5 ml vial)/0-10 mm (4 ml vial), Default: 0 mm
Set the syringe height when it moves down to a sample vial (moves syringe down from
default).
SYRINGE HEIGHT (INJ)
Range: 0—-22 mm, Default: 0 mm
Set the syringe height when it moves down during sample injection (moves syringe up from
default).
MULTI-INJ
Range: 1-99, Default: 1
Set the number of times to inject the same sample for each analysis.
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15 Optional Devices
15.1 Auto Injector Parameters

KINDS OF VIALS
Selection: 1.5 ml/4 ml, Default: 1.5 ml
Specify the vial type.
RACK
Selection: Short/Long, Default: Short
Set the rack type.
KINDS OF THE SYRINGE
Selection: 0.5 pl/5 ul/10 /50 pl/250 pl, Default: 10 pl
Set the syringe type.
SUCTION VOLUME FOR WASHING
Selection: 80 %/60 %, Default: 80 %
Set the aspiration volume during sample wash and pumping.
RACK POSITION
Range: 0-2, Default: 1
Set the auto injector position while sampler is used.

15.1.9 PF menu

PF menu Description

Reference
section

Inj Mode For details, refer to "3.3.3 Injection mode" in AOC-20 User's Manual.

15.1.10 Auto-sampler carousel and other optional parameters

Select [Sampler] (PF menu) from the AOC main screen to display the sampler screen shown

in Fig. 15.1.4.
Specify the options installed on the AOC, such as sampler carousel.

NOT READ''

Inactive

Uze of the Sampler 4p zae
Use of the Sub &A0C Mot Use
EBar Code Eeader Mot Use

Fig. 15.1.4 Sampler carousel and other options setup
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15 Optional Devices
15.1 Auto Injector Parameters

15.1.11 Parameter list

USE OF THE SAMPLER
Selection: Use/Not Use, Default: Not Use
This is automatically set to "Use" when "USE OF THE SUB AOC" is set to "Use"; however,
the sub AOC is not used with the GC-2025.
USE OF THE SUB AOC
Selection: Use/Not Use, Default: Not Use
With the GC-2025, the sub AOC is not used; be sure to set "Not Use".
BAR CODE READER
Selection: Use/Not Use, Default: Not Use
Select "Use" to use each optional unit.

15.1.12 PF menu

PF menu Description Refer(_ance
section
Alloc This is displayed when "USE OF THE SUB AOC" is set to "Use"; however,
the sub AOC is not used with the GC-2025.
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79 15 Optional Devices
1 5. 2 Setting the AUX APC Parameters

The pressure, the flow rate and the gas type can be set for the AUX APC.

15.2.1 Screen description

If an AUX APC is installed, press the [OPTION] key from the [OPTION] key main screen, or
press [NEXT] (PF menu) until the AUX APC screen, show in Fig. 15.2.1, appears.

The [NEXT] (PF menu) key toggles among the AOC parameters — AUX APC — CRG
screens, in that order.

APCS ff
Presa(kfzy [ERE _100.0

Fig. 15.2.1  AUX APC main screen
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15 Optional Devices
15.2 Setting the AUX APC Parameters

15.2.2 Parameter list

PRESS

Range: 0.0-400.0 kPa, Default: 100 kPa

Set the pressure when the control mode is set to "PRESS".
FLOW RATE

Range: 0.0-1200.0 ml/min, Default: 50 ml/min

Set the flow rate when the control mode is set to "FLOW".
CONTROL MODE

Selection: PRESS/FLOW, Default: PRESS

PRESS: Controls the system to obtain the preset pressure.

FLOW: Controls the system to obtaint the preset flow rate.

@ note

When using the AUX APC in flow mode, a restrictor is used to ensure that the actual flow rate is equal
to the set flow rate. Confirm the actual flow rate with a flow meter.

GAS TYPE
Selection: He/N2/H2/Ar, Default: He
Set the type of gas supplied to the APC. If the gas type is set incorrectly, the flow rate can
not be set as specified in "FLOW" mode. This is because a restrictor is used to calculate the
flow rate.

15.2.3 PF menu

PF menu Description Refer('ance
section

Program Displays the pressure or flow rate program setup screen for the AUX APC. 15.2.4
In flow mode, the difference between the set and actual value can be elim-

Resistor inated by installing a restrictor in the flow line. On the resistor screen, enter 15.2.5
the i.d., length, and resistance of the restrictor tubing.

On/Off Set APC to be used to "On". Default value is "On". -

Offset Performs offset calibration of APC sensor to improve the reproducibility of 216
results.

Next Toggles among AOC parameters —AUX temperature = AUX APC — CRG
screens, in that order.

[{l/ NOTE

* When "AOC" is not selected for the line, AOC parameters screen is not displayed.
* When the AUX APC is not installed, the AUX APC screen is not displayed.
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15 Optional Devices
15.2 Setting the AUX APC Parameters

15.2.4 Setting a program

A pressure of flow rate program can also be created for the AUX APC. Set the control mode
to "Pressure" on the AUX APC main screen, select the desired APC, and then press [Pro-
gram] (PF menu). The APC program screen, shown in Fig. 15.2.2, opens.

Similarly, a flow rate program can be created by selecting "FLOW" mode and pressing [Pro-
gram] (PF menu). This opens the flow rate program screen.

For the program setting procedure, refer to "12.5.5 Pressure program”.

APC Program

Fress monitor(kPa)
Program total (min)

Rate (= Pres(kra) Time(min)
Init ——m— 190, 8 A, B

lat EMD

A program can contain up to
7 ramps of pressure or flow
rate increase/decrease.

Fig. 15.2.2 APC pressure program setup

GC-2025
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15 Optional Devices
15.2 Setting the AUX APC Parameters

15.2.5 Using restrictor tubing

Select the desired APC from the main APC screen. Then press [Resistor] (PF menu) from
the AUX APC main screen to display the restrictor tube setup screen shown in Fig. 15.2.3.
The difference between set and actual flow rates can be eliminated by installing a restrictor.
Enter the restrictor's inner diameter, length, and resistance.

AT ATt
AT AFC
n

Inner diameter (mm) 0.08
Lengthim) @, 128
Eezistance ARREA R

Fig. 15.2.3 Restrictor setup screen

@ note

If the necessary pressure to flow rate conversion information is not saved in the GC, the actual and
measured flow rate may still not be equivalent.

15.2.6 Parameter list

INNER DIAMETER
Range: 0.01-6.00 mm, Default: 0.00
LENGTH
Range: 0.1 —250.0 m, Default: 0.00
RESISTANCE
Range: 0.01-100000.0, Default: 1000.0
When the inner diameter and the length have been entered, the resistance is automatically
calculated. Alternatively, enter only the resistance.

@ note

i 4
The resistance is calculated according to this formula: M

6
length (m) xA0°
Resistance valves greater than 105 can not be calculated.

The resistance of the restrictor should be smaller than 105, when the "CONTROL MODE" of AUX APC
is FLOW.
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1 79 15 Optional Devices

5. 3 Setting the CRG Parameters
The CRG (option) allows temperatures below room temperature to be set. The CRG can be
connected to the column oven or the INJ2.

15.3.1 Screen description

Press the [OPTION] key from the [OPTION] key main screen, or press [NEXT] (PF menu)
until the CRG screen, shown in Fig. 15.3.1, appears.

The [NEXT] (PF menu) key toggles among the AOC parameters — AUX APC — CRG
screens, in that order.

CEG ge

Valve L1301 f]
CRiT Mot Use

Fig. 15.3.1 CRG main screen

@ note

If the CRG is turned off after a negative temperature valve has been set, the temperature cannot be
achieved, and the GC cannot become ready. When turning off the CRG, ensure that the temperature
valve is set properly.

To set the time of the CRG for the column over (COL CRG) auto off, refer to "16.6.11 Other settings" in
"16.6 GC Configuration”.
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15 Optional Devices
15.3 Setting the CRG Parameters

15.3.2 Parameter list

COLUMN OVEN

VALVE
CRG

INJ 2

VALVE
CRG

Selection: On/Off, Default: Off

Selection: Use/Not Use, Default: Not Use

When the CRG is connected to the column oven, the column oven temperature
control range is extended to -99.0 — +400.0 °C.

When using the CRG, set "VALVE" to "On" and "CRG" to "Use".

When using valve control only, set "VALVE" to "On" and set "CRG" to "Not Use".

This is not used with the GC-2025.

Selection: On/Off, Default: Off

Selection: Use/ Not Use, Default: Not Use

When the PTV is installed on INJ2 and the CRG is connected, the injection port
temperature control range is extended to -99.0 — +400.0 °C.

When using the CRG, set "VALVE" to "On" and "CRG" to "Use".

When using valve control only, set "VALVE" to "On" and set "CRG" to "Not Use".

15.3.3 PF menu

PF menu Description Refert_ance
section
Next Toggles among the AOC parameters — AUX APC — CRG screens, in that e
order.
@ noTE

+ When "AOC" is not selected for the line, AOC parameters screen is not displayed.
* When the AUX APC is not installed, the AUX APC screen is not displayed.
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79 16 Special Functions
1 6. 1 Time Scheduler

Use the Time Scheduler to establish a weekly or daily schedule of automated GC operations.

16.1.1 Screen description

Select "1. TIME SCHEDULER" from the [FUNC] key main screen to display the Time Sched-
uler menu shown in Fig. 16.1.1.

Tnactive Schedule Ho. @

o) 1 Rriode
Edit
Start/Stop
€ Copy
B Delete

Fig. 16.1.1  Time scheduler menu

16.1.2 Parameter list

MODE
Select whether the same schedule will be executed every day or a different schedule will be
executed on each day of the week.
EDIT
Edit the schedule.
START/STOP
Set the schedule start/stop procedure.
COPY
Copy the contents of a schedule to a specified schedule.
DELETE
Delete the contents of a specified schedule.
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16 Special Functions
16.1 Time Scheduler

16.1.3 Setting the mode

Select "1. MODE" from the time scheduler menu to display the mode setup screen shown in
Fig. 16.1.2.

When the schedule mode is set to "Number", the same schedule is executed every day. Up
to 8 schedules can be set in this mode. Select the schedule number to be executed.

When the schedule mode is set to "Day", a different schedule can be executed for each day
of the week. Only one schedule can be set for each day of the week in this mode.

schedule Mo.@
The schedule number can
Hode 1’w be set only when in Number
schedule Number Mo, @ mode.

Fig. 16.1.2 Mode setup screen

@ note

When the time scheduler is operating, the mode cannot be changed.

B Schedule number and day of the week
The table below shows the relationship between the schedule number and the day of the

week.
Mode 1 Mode 2

(schedule number) (day)
No. 0 Sun.
No. 1 Mon.
No. 2 Tue.
No. 3 Wed.
No. 4 Thu.
No. 5 Fri.
No. 6 Sat.
No. 7 -
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16 Special Functions
16.1 Time Scheduler

16.1.4 Editing a time schedule

Select "2. EDIT" from the time scheduler menu to display the schedule number or the day of
the week setup screen shown in Fig. 16.1.3. Before editing a schedule, select the schedule
number or the day of the week, and press [Edit] (PF menu). Then, the schedule edit screen
shown in Fig. 16.1.4 appears.

You do not have to set schedules in the order of execution time.

After editing time schedules, they are automatically sorted. More than one schedule can be
set to the same time. These schedules will be executed at the same time.

MOT READY

J srhedule Ho. @
Time Function Valus
B1 19:00 Start GC
o 1@8:30 Frogram
Wait ready to ztart

schedule Mo, @

schedule Mumber 4

Fig. 16.1.3 Schedule number selection screen Fig. 16.1.4 Schedule edit screen

>

16.1.5 PF menu

PF menu Description Refere_;nce
section
Creates a new time schedule. This menu does not appear when 100 lines
New . 16.1.6
of the schedule is used.
Del Line Deletes a schedule line at the current cursor position.

GC-2025
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16 Special Functions
16.1 Time Scheduler

16.1.6 Creating a new time schedule

Select [New] (PF menu) from the time schedule screen to display the Time Schedule screen
shown in Fig. 16.1.5.

Set an item using the [A] and [V] keys and [ENTER] key. When [Finish] (PF menu) appears
after you have set items, press [Finish] to validate the schedule. The set items will not be
updated or saved unless [Finish] is pressed.

In the upper half of the screen, the contents of the set schedule are displayed. In the lower
half of the screen, the schedule edit screen is displayed.

Up to 100 lines are available per schedule.

The schedule execution time range is from 00:00 to 23:59. The unit is 1 minute.

iched HNOT READY
Inactive schedule Mo, @
Time Function Value
1 8580 3tart GC

GC Start/Stop
Y Stop GO

Fig. 16.1.5 Creating a new schedule

16.1.7 PF menu

PF menu Description Refert_ance
section
Finish Validates and saves the time schedule. -
Prev Page Returns to previous setup screen. -
Next Page Moves to next item.
9 The cursor can also be moved to next item by pressing [ENTER] key.
Cancel Cancels the time schedule currently being created. -
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16.1 Time Scheduler ”

16.1.8 Parameters available in the time scheduler

Parameter Description
Relay!
Zero Adj Turns zero adjustment for each detector on/off.
Flame Turns ignition on/off.
Detector — -
FTD This is not used with the GC-2025.
Detector controller Turns control of each detector on/off during analysis program.
Splitter Ctrl Opens/closes splitter.
Air(value) Opens/closes air solenoid valve.
Flow Flow controller On/Off Turns control of flow controller on/off.
controller
High press inj mode Turns high pressure injection mode on/off.
Gas saver Turns gas saver split rate function on/off for each injection port.
Temperature Turns all heated zones on/off.
Specifies the number of times the program can execute before
Time the schedule stops or switches to another file. If greater than
scheduler one, the choices are "Continuous" or "Pause at end of repeat".
NUMBER stop For an AOC, select "Pause at end of repeat". When
Sto OF "Continuous" is chosen,the program executes at set intervals
P TIMES continuously.
OF RUN If another program (such as a temperature program) is running
Schedule ; P ; ity e
when time schedule execution time expires, priority is given to
0-9 Load the running program. When the current program finishes, the
time schedule stops or file is changed to another file.
File load Selects the next file when switching to another file.
Starts gas chromatograph after reaching ready state, or starts it
Program . -
immediately.
Program Starts clean up program after reaching ready state, or starts it
Clean Up . .
start immediately.
Pre-Run program Stans Ere—Run program after reaching ready state, or starts it
immediately.
GC Start/Stop Sets start/stop of gas chromatograph.
Other Set the parameter to input event No.
(Refer to "17.4 Event No.".)
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16.1 Time Scheduler

1: "Relay" Description

. . Event 91,92 V91-92 Point A or B
Switch point .
Relay PRG V93-94 Point Aor B
On/Off point Event1-16 On or Off
Relay Blower On or Off
Cooling Fan On or Off
AC On/Off
CRG INJ On or Off
CRG Colum On or Off

Event91 and Event92: Switches A-contact and B-contact for each relay on the CPU PCB
(offered as standard).

PRG Event: Not used with the GC-2025

Event of On/Off point: Not used with the GC-2025

AC On/Off: The power supplied to the AC connector on the power controller PCB is turned on/off.

Blower, Cooling Fan, CRG INJ and CRG Column: Turns the power of each option on/off.

16.1.9 Changing schedule parameters

To change the contents of an existing time schedule, move the cursor using the [A] and [V]

keys to select the schedule to be changed, and press the [ENTER] key.

+ To change the time:
When the Time Schedule select screen appears, enter new numeric values and press the
[ENTER] key. Then press [Finish] (PF menu), if you would like to change only the time.

+ To change the parameters:
Move the cursor, change the parameter, and then press [Finish] (PF menu) to complete
the change.

+ To cancel any changes:
If you have changed the schedule but would like to return to the former schedule, press
[Cancel] (PF menu) before pressing [Finish] (PF menu). The schedule returns to its former
status.
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16.1 Time Scheduler ”

16.1.10 Time schedule example

Example:7:00 System starts.
19:00 System stops.

= First program Screen display
1. Time: 7:00 .
Edit program
Time [hh: mm] 7
v
2. Start/stop Edit program

Program start
G0 Start/Stop

v Other
3. Start
GO Start/Stop
dpctart GO
- Second program
4. Time: 19:00
Edit program
Time [hhimm] 19: 28
v
5. Start/stop Edit program
Program start
G0 Start/Stop
Other
v
6. Stop G0 Start/Stop
Y Stop GO
v
7. Setting is completed. , ,
Time Function Value
1 @788 Start GC
2 19088 Stop GO
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16.1 Time Scheduler

16.1.11 Starting/stopping a time schedule

Select "3. START/STOP" from the time scheduler menu when no time schedule is executing
to display the screen shown in Fig. 16.1.6.

Select "3. START/STOP" while a time schedule is being executed to display the screen
shown in Fig. 16.1.7.

schedule Mo.@ =rhedule Mo.@

Time achedule ztarts with Time achedule ztops with
FFZ. FFZ.

It will start
tomorrow with FF3.

Fig. 16.1.6 Schedule start screen Fig. 16.1.7 Schedule stop screen

16.1.12 PF menu

Reference

PF menu Description X
section

Starts a time schedule.

This item is displayed when no time schedule is running.

If mode is set to "number", the same schedule will be executed on the
Start following day and beyond when schedule finishes. S
If mode is set to "day", the schedule for the current day is executed, and
the schedule for each day will be executed on the following day and

beyond.
Next Runs the selected schedule on the following day.

If mode is set to "day", the schedule for the next day is executed.
Stop Stops the current schedule.

This item is displayed when a time schedule is running.
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16 Special Functions
16.1 Time Scheduler

16.1.13 Copying and deleting a time schedule

Select "4. COPY" or "5. DELETE" from the time scheduler menu screen to display the time
schedule copy screen or the time schedule delete screen shown in Fig. 16.1.8 or Fig. 16.1.9.

To copy, specify the copy source schedule and the copy destination schedule, then press
[Copy] (PF menu).

To delete, specify a schedule number to be deleted, then press [Delete] (PF menu).

@ note

A currently running schedule cannot be copied or deleted.

schedule Mo.@ schedule Mo.@
Delete
Src. Mo, @ Schedule Mumber 4 HMHo.4
Dat. 4 Ho.Z2
schedule haz been copied. schedule haz been cleared.
JRetirn SRstirn| Delete [ ]

Fig. 16.1.8 Schedule copy screen Fig. 16.1.9 Schedule delete screen
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79 16 Special Functions

h Schedule

Use the batch schedule to continuously and automatically perform analyses.
A batch is useful for switching methods automatically during the analyses.

@ note

GCsolution uses the batch schedule function to control the GC-2025. When GCsolution is used, do not
change the settings for batch schedule.

16.2.1 Screen description

Select "2. BATCH" from the [FUNC] key screen, the Batch screen shown in Fig. 16.2.1

appears.

i1
-

[Single &0C-20i+s] Wl

Vial GC  DP HINJ Mk CHD
30Chl-® 1 U C
51Chi-® 1 U

Inactive The AOC status is displayed.

Fig. 16.2.1

B AOC status

Batch schedule screen

The AOC status is displayed on the Batch screen.

Screen display

Description

Inactive

AOC is not operating.

Taking vial

Auto sampler arm is picking up a vial.

Preparation

AOC is operating (before injection).

Rinse

AOC is operating (after injection).

Putting vial

Auto sampler arm is returning a vial to the
tray.

Wait

AOC is waiting for analysis.
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16 Special Functions
16.2 Batch Schedule

16.2.2 Parameter list

Vial

GC
DP

#INJ
Mk

CMD

Initial No. and final vial No.
Example: 1-9 (Analysis starts from vial No. 1 and ends at vial No. 9.)

GC method file for analyses

Channel No. of Chromatopac and file No.
Example: 1-5 (Channel 1 and data processing file No. 5 are used.)

Number of times to inject

"U" is displayed when "SAMPLE TYPE" is set to "Unknown".
"S" is displayed when "SAMPLE TYPE" is set to "Standard".

"S" is displayed when "SLOPE TEST" is set to "On".
"C" is displayed when "CLEAN UP" is set to "On".

16.2.3 PF menu

PF menu Description R::i:?::e
Start Starts the batch schedule. -
Stop Stops the batch schedule. _
New Creates a new batch schedule. 123;
Del line Deletes the line at the current cursor position. -
Print Prints the schedule to a Chromatopac. S

GC-2025
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16 Special Functions
16.2 Batch Schedule

16.2.4 Creating a new batch schedule

Select [New] (PF menu) from the batch schedule screen to display the new batch schedule
screen shown in Fig. 16.2.2.

Set an item using the [A] and [V] keys and [ENTER] key. When [Finish] (PF menu)
becomes available and the items have been set, press [Finish] to validate the schedule.

At the top of the screen, the contents of the set schedule are displayed. At the bottom of the
screen, the schedule can be edited.

Up to 100 lines are available per schedule.

Inactive

[Eingle ADC-2@i+z]

Vial GC DF #IMJ Mz CHD
1- 32 ® Chi-® 10 C
4- 6 1 Chl-® 1 U

Vial

start wial Ho. _T
Final wvial Ho. E
samnple Inject sample

Fig. 16.2.2 New batch schedule screen (for single injector)
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16 Special Functions
16.2 Batch Schedule

16.2.5 Parameter list

START VIAL NO.
Range:' Default: 0

FINAL VIAL NO.
Range:' Default: 0

1: With no auto sampler
Short rack ... 1-6
Long rack ... 1-12 (1-15 allowable, with an additional rack)
With auto sampler 1-150 (maximum; for 1.5 ml vial)
1-96 (maximum; for 4 ml vial)
When the auto sampler is used, the possible depends on the vial rack type and the number
of racks.
The default, "0", indicates that the setting is not given.
SAMPLE
Inject sample
The specified sample vial No. is analysed.
Without sample
Vials are not used for samples. Instead samples are introduced from a gas sampler with a
valve.
GC FILE NO.
Range: FILE 0-9, Default: FILEO
Set the file No. of the GC method to be used.
CHANNEL NO.
Range: Ch1/Ch2, Default: Ch 1
Set the channel No. connecting the GC to the Chromatopac.
DATA PROCESSOR FILE NO.
Range: FILE 0-9, Default: FILEO
Specify a date processor (Chromatopac) data integration file.
NUMBER OF INJECTION
Range: 0-99, Default: 0
Set the number of times to inject each sample.
SAMPLE TYPE
Unknown Select this item to analyze an unknown sample.
Analyze a standard and create a calibration curve before quantifying an unknown

sample.
Standard  Select this item to analyze a standard for creating a calibration curve.
SLOPE TEST

Range: On/Off, Default: Off

When "On" is selected, the slope test is performed before running the batch schedule.
CLEAN UP

Range: On/Off, Default: Off

When "On" is selected, clean up is performed before running the batch schedule.

GC-2025
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16 Special Functions
16.2 Batch Schedule

16.2.6 PF menu

PF menu Description Rz(f;::::e
Finish Validates and saves the schedule. S
Prev Page Returns to previous setup screen. -
Next Page Moves to setup screen for next item. -
Cancel Cancels the schedule being created. S

16.2.7 Editing a batch schedule

To change an existing batch processing schedule, move the cursor using the [A] and [V]
keys to the schedule to be edited and press the [ENTER] key. The schedule to be edited

appears on the edit screen.

To change the vial number, enter the new number from the edit screen and press the

[ENTER] key. Then press [Finish] (PF menu).

To change the other parameters, move the cursor and make the change from the edit

screen, and then press [Finish] (PF menu).

To cancel the edits and restore the original batch schedule, press [Cancel] (PF menu) before

pressing [Finish] (PF menu).
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16 Special Functions
16.2 Batch Schedule »

16.2.8 Batch processing setup example

Sample vials No. 1 to 3 are analyzed. The GC method file No. 2 is used. The Chromatopac
data processing file No. 0 is set to Ch 1.

A standard is injected once.

Clean up is performed, but the slope test is not performed.

Screen display

1. Start vial No.: 1 )
Final vial No.: 3 Vial
start wial Ho. _1
Final wial Ho. _3
Sample 4 Inject zamplel]
v
@:FILE®
1:FILE1
ny
o e
3:FILEzZ
v
3. Data processing file No.: Dataprocessor
Ch 1, FILEO Charmel No. oChill
File Mo. _ @
4. Number of injections: 1
Sample type: Standard sanple
Humbet of Injection _1
Sample type Wstandardl]
5. Slope test: Off
Clean up: On Command
Slope test Off
Clean up 4 Dgl
6. The batch is set up. . .
[Gingle &0C-201+2] B
Vial GC OF HIMJ Mk CMD
1- 3 2 Chl-@ 1 5 C
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79 16 Special Functions
1 6. 3 Time Program

Use a time program to execute a zero point adjustment and relay control during analysis.

16.3.1 Screen description

Select "3. TIME PROGRAM" from the [FUNC] key screen to display the time program
screen shown in Fig. 16.3.1.

A time program starts as soon as analysis starts.

Time programs do not need to be set up in order.

After you finish editing time programs, they are automatically sorted.

More than one step can be set for the same time. The specified actions are executed at the
same time.

ime Program
LIAtE FILE @:FILE®
GC Analveis Time(mind E.00
Timeimin} Function Valus

1 1.08 FID1
Range x1072
i: .08 FID1
Zero &d)

Fig. 16.3.1 Time program main screen

16.3.2 PF menu

PF menu Description R::irt?::e
New Creates a new time program. 16.3.3
Del Line Deletes the time program line at the current cursor position. -
Chng Line The GC-2025 uses only one line; there is no need to feed the line. S
Print Prints the program to the Chromatopac. -
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16 Special Functions
16.3 Time Program

16.3.3 Creating a new time program

Select [New] (PF menu) from the time program screen to display the time program edit
screen shown in Fig. 16.3.2.
Set an item using the [A] and [V] keys and the [ENTER] key. When [Finish] (PF menu)
becomes available and the items have been set, press [Finish] to validate the program.

At the top of the screen, the contents of the set program are displayed. At the bottom of the
screen, the program edit screen is displayed.
Up to 100 lines are available for one program.
The possible program execution time ranges from 0.00 to 9999.00 minutes.

ime Program
LIAtE FILE @:FILE®
GC Analveis Time(mind E.00
Timeimin} Function Valus

1 1.08 FID1
Range x1072
2 .08 FID1
Zero &d)

Edit program
Felay
Detector

R Flow controller

Fig. 16.3.2 Time program edit screen

16.3.4 PF menu

PF menu Description R::i';?::e
Finish Validates and saves the time program. S
Prev Page Returns to previous setup screen. -
Next Page Moves to next item. S
Cancel Cancels the time program being created. -

GC-2025
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16 Special Functions
16.3 Time Program

16.3.5 Time program parameters

Parameter Description
Relay!
Sets range or attenuation for the detector configured in the
Range . )
analytical line.
Polarity This is not used with the GC-2025.
Current This is not used with the GC-2025.
Detector Zero Adj Turns.on/o.ff zero adjustment for the detector configured in the
analytical line.
Flame Ignites / Extinguishes the flame.
FTD This is not used with the GC-2025.
Turns on/off control of detector configured in the analytical line
Detector controller . .
during analysis program.
Splitter Ctrl Opens/closes splitter.
Flow Flow controller On/Off Turn carrier gas, septum purge, detector gas and APC on/off.
controller High press inj mode Turns high pressure injection mode on/off.
Gas saver Turns gas saver function on/off.
Use a time program to change temperature of heated zones,
Temperature 25;2_’ DET2, AUX3, AUX4, which cannot be programmed. AUX3 to AUX5 are not used with
the GC-2025.
Specify the number of times to execute the GC program. Then,
End of either the program stops or the next file is executed. If greater
program than 2, the choices are "continuous" or "pause at each run." For
NUMBER an AOC, select "pause at each run". When "continuous" is
Stop OF TIMES selected, the program executes continuously at set intervals.
OF RUN . If another program (such as a temperature program) is running
0: FILE when time program execution time expires, priority is given to
0-9 Load running the program. When the current program finishes, the
time program stops or file is changed to another file.
Other Set the parameter to input event No. (Refer to "17.4 Event No.".)
1: "Relay" description
. . Event 91,92 V91-92 Point A or B
Switch point .
Relay PRG V93-94 Point Aor B
On/Off point Event 1-16 On or Off
Relay Oven Exhaust Fan On or Off
Cooling Fan On or Off
AC On/Off
CRG INJ On or Off
CRG Colum On or Off
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16.3 Time Program »

Event91 and Event92: Switches a-contact and b-contact of each relay on the CPU PCB
(standard).

PRG Event: Not used with the GC-2025

Event of On/Off point: Not used with the GC-2025

AC On/Off: Turns the power supplied to the AC connector on the power controller PCB on/off.

Blower, Cooling Fan, CRG INJ and CRG Column: Turns the power of each option on/off.

16.3.6 Editing a time program

To change the contents of an existing time program, move the cursor using the [A] and [V]
keys to the program line to be edited changed and press the [ENTER] key.

To change only the time, enter the new time from the edit screen and press the [ENTER]
key. Then press [Finish] (PF menu).

To change the other parameters, move the cursor and make the changes from the edit
screen, and then press [Finish] (PF menu).

To cancel the edits and restore the original time program, press [Cancel] (PF menu) before
pressing [Finish] (PF menu).
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16 Special Functions
16.3 Time Program

16.3.7 Time program setup example

Use File No.0, for then two AOC analyses use file No.1.

(The execution time is set to 30 min.)

1. Time: 30 min

.
|

Screen display

Edit program

Time{min) 20,1

Edit program
Temperatinre

“ -

[ *]
Othetr

3. Run: 2 times

End of program
Fim z times

|

4. File 1 is loaded.

End of program
End of program
@:FILE® Load

»fl1 :FILEl Load

5. Pause at each run (AOC)

End of program
Continuous
lFauze at sach runfa0C)

v

6. The time program is set up.

Timeimin? Function WValue

1 2, AR End

End of program 20, P8 (min)
Fim  _Ztimes
Mext file FILE1

Fauze at =ach rum
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79 16 Special Functions
1 6. 4 Pre-Run Program

The Pre-Run program controls flow controllers and relays before the analysis starts.

16.4.1 Screen description

Select "4. PRE-RUN" from the [FUNC] key screen to display the Pre-Run screen shown in
Fig. 16.4.1. A Pre-Run program is executed after the [START] key is pressed, but before an
analysis.

While the Pre-Run program is running, the elapsed time is displayed in the "Time" field on
the [MONIT] key screen.

Program steps do not need to be entered in order.

After you finish editing the Pre-Run program, programs are automatically sorted.

More than one step can be set for the same time. The specified actions are executed at the
same time.

NOT READY
LUiE FILE @:FILE®
Frogram time{min) E.00
Time(min) Function WValue
i1 2.808 Vol _A
= 5.0 =FL1
Carrier Gas _n

Fig. 16.4.1 Pre-Run program main screen

16.4.2 PF menu

PF menu Description R:;i:?::e
New Creates a new Pre-Run program. 16.4.3
Del Line Deletes the program at the current cursor position. -
Chng Line Changes over the screen of Pre-Run program every line. _
Print Prints the program to the Chromatopac. -

GC-2025
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16 Special Functions
16.4 Pre-Run Program

16.4.3

Creating a new Pre-Run program

Create a Pre-Run program following the same procedure described in "16.3.3. Creating a
new time program" in "16.3 Time Program".

The parameters are equivalent to those shown in "16.3.5. Time Program Parameters"
except for "STOP". The "STOP" parameter is described below.

Up to 100 lines are available for the Pre-Run program.

The possible Pre-Run program execution time ranges from 0.00 to 9999.00 minutes.

Parameter Description

End of
program

The AOC starts after the Pre-Run program is finished.

Auto If no AOC is configured in the analytical line, the GC starts.

Manual (Stop program) After the Pre-Run program is finished, the system becomes ready.

After the Pre-Run program is finished, the GC starts.
GC starts For example, select this item to activate an automated gas
sampler, switch the valve when the program stops.

After the Pre-Run program is finished, the AOC/HSS starts.
After sample is injected, GC starts.

AOC/HSS starts

After the Pre-Run program stops, clean up starts.

Clean up After clean up finishes, the system becomes ready.

@ note

In the following case, "AUTO" of the "STOP" parameter is carried out when the pre-run program is
finished.

» There is no "STOP" parameter in the pre-run program.
* Running the batch schedule.

16.4.4

Editing a Pre-Run program

To change the contents of the existing Pre-Run program, move the cursor using the [A] and
[V] keys to the program line to be edited and press the [ENTER] key.

To change only the time, enter the new time from the edit screen and press the [ENTER]
key, then press [Finish] (PF menu).

To change the other parameters, move the cursor and make the changes from the edit
screen, and then press [Finish] (PF menu).

To cancel the edits and restore the original time program, press [Cancel] (PF menu) before
pressing [Finish] (PF menu).

16.4.5

After Pre-Run program is finished

When the Pre-Run program is finished, certain events automatically return to their pre-
programs status.
These events are listed below.

Event No. Description

131-134 Turn detector controller on/off.

141-146 Turn carrier gas and septum purge on/off.

147-158 Turn detector gas on/off.

171 Turns high pressure injection on/off.

181-198 Turn AUX APC on/off.

For details about the event No., refer to "17.4 Event No."
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16.4.6 Pre-Run program setup example

Switch B-contact of Event 91 four minutes in to the program.

Screen display

1. Time : 4.0 min ,
Edit program

Time{min) 4,00

v

2. Relay

Edit program
n BER
Detector
Flow controller

Eelay
o R

AC On/Off

4. Switch point
Eelay

»lCwitch point
On/0ff point

5. Event 91, 92 , ,
ven switch point

v
6. Event 91 Evental, o2
= Vo]
Ve
v
7. PointB
Evental

4 _Foint B

v

8. Setting is completed

Time(mn) Fimction WValue
i 4,88 Yol _E
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16.5.1 Screen description

Select "5. DIRECT OPERATION" from the [FUNC] key screen to display the screen shown
in Fig. 16.5.1.

Input the event No. and press the [Execute] key to execute the specified event.

For a description of the event No., refer to "17.4 Event No."

D1rect

Event Qﬂ

Fig. 16.5.1 Direct operation setup screen

16.5.2 Parameter list

EVENT
Range: -500-+500, Default: ---
Runs the operation assigned to the event No.
Refer to "17.4 Event No."

16.5.3 PF menu

Reference

PF menu Description X
section

Runs the specified operation.

Execute Input event No. to be run, and press [Execute] (PF menu).
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1 6. 6 GC Configuration

16.6.1 Screen description

Select "6. GC CONFIGURATION" from the [FUNC] key screen to display the GC
configuration screen shown in Fig. 16.6.1.

G0 Configiration
Date/Time Setting
Max. Temperatire

n ransmission Farameter
) Eeady Check
B Signal Setting
(8 Fort Mame Customization
Link Device Code
) Temperature Offget
(&) Other Configurations

select fimction

Fig. 16.6.1 GC Configuration setup screen

16.6.2 Parameter list

DATE/TIME SETTING
Set the date and the time.
MAX. TEMPERATURE
Set the maximum temperature limit for each heated zone.
TRANSMISSION PARAMETER
Set the parameters related to transmission.
READY CHECK
Indicate the conditions, which should be satisfied in order for the system to be ready and the
STATUS light to illuminate.
SIGNAL SETTING
Set the signals which can be output from the gas chromatograph.
PORT NAME CUSTOMIZATION
Customize the names of various GC items.
LINK DEVICE CODE
Set the link device code the GC is linked to a Chromatopac.
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TEMPERATURE OFFSET

Set the temperature offset for each heated zone.
OTHER CONFIGURATIONS

Specify the configuration of miscellaneous setup items.

16.6.3 Setting the date and time

16.6.3.1 Screen description
Select "6. GC CONFIGURATION" from the [FUNC] key screen, and then select "1.
DATE/TIME SETTING",to display the Date/Time setting screen shown in Fig. 16.6.2.
The date and the time can be set. This setting is automatically saved, even when the
GC power is off.

]Elt-E?.-""ll 1o o1 {[.'Jed:l 10:14: 50 = The current date and time

are displayed.

- Date [vyvy. mm. dd]
2010.12. 1

» Time  [hhimm: ss]
18: 14: 50

Fig. 16.6.2 Date/time setup screen

16.6.3.2 Parameter list
DATE
Range: 2000.01.01-2099.12.31
TIME
Range: 00:00:00-23:59:59
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16.6.4 Setting the maximum temperature limits

16.6.4.1 Screen description
Select "6. GC CONFIGURATION" from the [FUNC] key screen, and then select "2. MAX
TEMPERATURE" to display the Max. Temperature screen shown in Fig. 16.6.3.

Set the maximum temperature limits of 8 heated zones.

Column Mazx. Temp(C) 4000

=FL 1 Max. Temp(C) AZA. A
INIZ Max. Temp(L) —————
FID 1 Max. Temp(C) AZA. A
DETZ Max. Temp(L) —————
SIS Hax. Temp{L) ————
A1THA Max. Temp(L) —————
AITHE Hax. Temp{L) ————

Frotect

Fig. 16.6.3 Maximum temperature setup screen

16.6.4.2 Parameter list
COLUMN

Range: 0.0-420.0 °C, Default: 400.0 °C

In order to protect the column, do not allow the maximum oven temperature to exceed

the maximum column temperature.

INJ1/DET1/DET2

Range: 10.0-420.0 °C, Default: 420.0 °C

INJ2

Range: 0.0-420.0 °C, Default: 420.0 °C

16.6.4.3 PF menu

PF menu

Description

Reference
chapter

Protect

Protection against contamination

Selection: Yes/No, Default: Yes

When "Yes" is selected, the detector temperature setting value must be greater than the

oven temperature setting value.

GC-2025
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16.6.5 Setting transmission parameters

16.6.5.1 Screen description

Select "6. GC CONFIGURATION" from the [FUNC] key screen, and then select "3.

TRANSMISSION PARAMETER", to display the Transmission Parameter screen shown
in Fig. 16.6.4.

ranzmnizzion Parameter

Frotocol 4 Honel
EBaud Ratelbps) HEER
=top Bit ibit
FParity HOME

Fig. 16.6.4 Transmission parameter setup screen

16.6.5.2 Parameter list
PROTOCOL

Selection: None/LEVEL1/LEVEL2/LEVEL3, Default: LEVEL2
BAUD RATE

Selection: 2400/4800/9600/19200/38400/57600/115200 bps, Default: 9600 bps
Set the communication speed.
STOP BIT

Selection: 1 bit/ 2 bit, Default: 1 bit
PARITY

Selection: NONE/EVEN/ODD, Default: NONE

"STOP BIT" and "PARITY" can be set when "PROTOCOL" is set to "None" or "LEVEL1"
or "LEVEL2".

Set to "EVEN" in case of connecting a Chromatopac.

@ note

Refer to "22 Connecting External Device Cables".

When LEVELS3 is set for "Protocol", it is not necessary to set "Stop Bit" and "Parity".
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16.6.5.3 PF menu

Reference

PF menu Description X
section

Apply Downloads the parameters immediately. -

16.6.6 Setting the ready check parameters

The Ready Check verifies whether the preset analytical conditions have been met.
When the selected items reach the specified settings, the STATUS light illuminates in green.

16.6.6.1 Screen description
Select "6. GC CONFIGURATION" from the [FUNC] key screen, and then select "4.
READY CHECK", to display the Ready Check screen shown in Fig. 16.6.5.
Set each parameter to "yes" or "no". All parameters with "yes" must reach their initial
parameter starts in order for the GC to be ready and the STATUS light to turn green.

NOT READ''

Feady Check

T Beater Eort TN

Column  Temp VNG |
BFL 1 Temp Yes
BFID 1 Temp Yes
(I carrier Gas [T
BSPL 1 Tes
(T Septum. Puree T
BSPL 1 Tes
(TN et Flow Gas [T
BFID 1 Hwdrogen Yes
BerlD 1 HMake Up Yes
BFID 1 air Yes

'
=
|l Drift | |

Fig. 16.6.5 Ready Check setup screen

16.6.6.2 Parameter list

TEMP. PORT

TEMP
Selection: Yes/No, Default: Yes
Indicate which heated zones should be included in the ready check.

CARRIER GAS
Selection: Yes/No, Default: Yes
Indicate which injection port carrier gas flow line should be included in the check.
The displayed items depend on the injection port type.
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SEPTUM PURGE
Selection: Yes/No, Default: Yes
Indicate which injection port septum purge flow lines should be included in the check.
The displayed items depend on the injection port type.
DET FLOW GAS
MAKE UP
Selection: Yes/No, Default: Yes
HYDROGEN
Selection: Yes/No, Default: Yes
AIR
Selection: Yes/No, Default: Yes
Indicate which detector APC zones should be included in the check.
The displayed items depend on the detector type.
AUX APC
APC1-APC18 PRESS/FLOW
Selection: Yes/No, Default: Yes
This item is available only when optional APC units are installed.
DETECTOR
DRIFT
Selection: Yes/No, Default: No
This item compares the baseline drift to the drift limit for 10 minutes.
Once the GC becomes ready, the GC re-evaluates the ready state 10 minutes later.
WAIT SIGNAL
Selection: Yes/No, Default: Yes
The wait signal applies to all detectors configured in analytical lines.

@ note

User-specified names are used in this screen.

16.6.6.3 PF menu

PF menu Description Refer(_ance
section
Drift Set the baseline drift limit. —
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16.6.7 Parameter configuration

Signals are output from four gas chromatograph channels.

To assign detector channels, see "13 Detector".

This section describes the detector signal configuration as well as the configuration of
various other parameters which can be monitored on the screen.

16.6.7.1 Screen description
Select "6. GC CONFIGURATION" from the [FUNC] key screen, and then select "5.
SIGNAL SETTING", to display the signal settings screen shown in Fig. 16.6.6.
This screen allows you to adjust the GC signal parameters.

Signal

[ME a1

N | 1
Use the cursor to select the u Chl SNt
desired channel. ChE Mot et
Press [ENTER] to open that Ch3 Hot ast

channel's setup screen.

Chd Mot set

HJEetirnlFain et

Fig. 16.6.6 Signal setup screen

16.6.7.2 PF menu

PF menu Description Refert_ance
section
Gain etc. Sets the signal gain and offset for each detector. 16.6.7.6

Sets the format of digital signals.
Data File When GC is linked to a personal computer, this item is automatically set to S
"PC". When link is ended, this item automatically reverts to "Chromatopac".

Sets signal output channels for all detectors.

The signal output channels can also be specified for installed detectors
which have not been configured in an analytical line.

If two or more detectors are set to one channel, data can be output to
either channel without switching the output signal cable simply by changing
the analytical line configuration.

Det Sig

GC-2025
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16.6.7.3 Selecting the detector signals
Select the signal type from the main screen, and then press "DET SIG" to display the
screen shown in Fig. 16.6.7.
Select the type of signal to output. For a description of the settings, refer to "13.3 Setting
the Output Signals" in "13. Detector".

200

For background signal com-
pensation, also specify the
background signal No. (1 or 2).

The currently set channel No.

Chamel 1 g
Tenp

Cignal Setting

Flow
(ot et Signal Typ

|
Detector Signal

Eaclgroumd sig. save

is displayed.

This is not used with the GC-
2025.

Backgroumd =ig comp.
Det gig subtraction

Back Ground Mumber «4pBuffifj

JEetirn] Hext Ch] ]

When saving the background
signal, specify which signal (1
or 2) should be saved.

Fig. 16.6.7 Detector signal setup screen

16.6.7.4 Selecting the temperature signal
Select the signal type from the main screen, and then press "TEMP" to display the
screen shown in Fig. 16.6.8.
Select the temperature signal to be output.

The currently set channel

Chamnel 1

Signal Setting
Det Zig
Flow

(TS
Column  Temp.
SFL 1 Temnp. BH
(IMIZ Temp.
FID 1 Temp. B8

(DETZ Temp. )
(AITH3 Temg. )
&4 Temp. )
{AUHE Temp.

SJEetirn] Hext Ch] |

No. is displayed.

Fig. 16.6.8 Temperature control signal setup screen
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16.6.7.5 Selecting the flow signal
Select the signal type from the main screen and then press "FLOW" to display the
screen shown in Fig. 16.6.9.
Select the flow signal to be output.
Select the carrier gas, detector gas and APC gas items. These items can be set when
an optional AUX APC is installed.

M Carrier gas

16 Special Functions
16.6 GC Configuration

If you select the carrier gas for the flow signal selection, the screen shown in Fig. 16.6.9

appears.

2ignal Setting Channsl 1
Det Sig Tenp

Select{Flow)
Carrier Gaz
Detector Gas

&FC Gag

Primary Frz. FPreszzure

Select an item to be output
from each area.

Total Flow Column Flow
Linear Vel. 2plit Ratio

H Detector gas

Firge Fresg Purge Flow
LIHE
1

JReturn| Hext Ch] ]

The currently set channel No.
is displayed.

Fig. 16.6.9 Carrier gas signal setup screen

If you select the detector gas for the flow signal selection, the screen shown in Fig. 16.6.10

appears.

2ignal Setting Channsl 1
Det Sig Tenp

(=1 2nal select (FLow [T

Carrier Gas

Detector Gas

&FPC Gag

H2 Flow

Select an item to be output
from each area.

kellp Pres  MakelUp Flow
&ir Presas Air Flow

+ FUIH
(DETHZ)
(DETH3)
(DETH4)

JReturn| Hext Ch] ]

The currently set channel No.
is displayed.

Fig. 16.6.10 Detector gas signal setup screen
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B APC gas

If you select the APC gas for the flow signal selection to display the screen shown in Fig.
16.6.11.

The currently set channel No.
is displayed.

Cignal Setting Chamnel 1
Temnp

F 1oy

Carrier Gasz
Detector Gasz

&FC Flow

Select an item to be output B aFCe APCS

from each area. (APC4)  (APCS)  (4PCB)
(&PCT) (APCE) {(&PCS)
(4PC1G)  (APC11)  (APCLZ)
{&4PC13) (APC14) {&4PC15)
(APC1B) CAPCLT) (APC13)

SEeturn] Mextt Ch[ ]

Fig. 16.6.11 APC gas signal setup screen

16.6.7.6 Signal offset
When you select [Gain etc.] (PF menu) from the signal setup main screen, the Gain and
Offset screen shown in Fig. 16.6.12 appears. Set the offset and the the detector signal
gain here.
Select [Sig. Ch] (PF menu), to set the gain and the offset for any signal other than
defector signals (such as temperature or pressure). In addition, you can set the time
constant and the zero adjustment of the signal for each channel.

Gain and Offgs
T al FID1ITITT
otts 10
Offaet —

Fig. 16.6.12 Detector signal gain and offset screen
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16.6.8 Customizing component nhames

16.6.8.1 Screen description
Select "6. GC CONFIGURATION" from the [FUNC] key screen, and then select "6.
PORT NAME CUSTOMIZATION", the Name customization screen shown in Fig.
16.6.13 appears.
Specify the names of GC components (8 characters, alphanumeric and symbols).
To customize the name, refer to "5.3.5 Changing item names" in "5.3 Basic Key
Operations".

Mame Cuztomization
bR R
Carrier Mame Customiz.

A APC Mame Customiz.

Ler Mame Cugtomisz.

) Eelay Name Customiz.

Select function

Fig. 16.6.13 Name setup screen

16.6.8.2 Customization example

If the "Heater Name" and "Carrier Name" are customized, the "Line Configuration”
screen changes as shown in Fig. 16.6.14.

[ine Configmration
(T 1njector [T
/0E—| SFLEGRA

T Detector [T
The IN\;Z anz ?ET1 "r;'amtes 2/E7 FIDHOOZ
e cTangec Tom reater (T ot ion [T

Name Customiz". A0

alcz

Fig. 16.6.14 Name customization example
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@ note

When there is no injection port and only a carrier flow controller is provided, the port name that is set
using "CARRIER NAME CUSTOMIZ." is displayed on the "Line Configuration" screen.

16.6.8.3 Heater name customization
Select "6. GC CONFIGURATION" from, the [FUNC] key screen, and then "6. PORT
NAME CUSTOMIZATION", and finally, select "1. HEATER NAME CUSTOMIZ", to open
the screen shown in Fig. 16.6.15.

Only listed heated zone names
can be changed.

Heater Mame Cusztomization

Fort Tvpe Mamne
INJL  (EPL) E
N2 (——)
LET1 (FID) FID 1
DETZ  (——) = ———
A3 ()
To change the names, refer to AT (___:, _______
"5.3.5 Changing item names"
in "5.3 Basic Key Operations". AUES (—)

&:EC @DEF @GHL EJEL
@0 @ruE @-TU @8VWE
8y, 005 8esvnbol

«JEstirn | NimerChr | UpperChr

Fig. 16.6.15 Heater port name setup screen
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16.6.8.4 Carrier name customization
Select "6. GC CONFIGURATION" from the [FUNC] key screen, and then "6. PORT
NAME CUSTOMIZATION", and finally select "2. CARRIER NAME CUSTOMIZ", to open
the screen shown in Fig. 16.6.16.

To change the names, refer to
"5.3.5 Changing item names"

=

Carrier Hame Customnization

in "5.3 Basic Key Operations". Fort Tvpe Hame:
CARL  (AFC+PU) ireen |}
CaRZ  (——) CARE
CaRz (- CARS

&:EC @DEF @GHL EJEL
@0 @ruE @-TU @8VWE
8y, 005 8esvnbol

«JEstirn | NimerChr | UpperChr

Fig. 16.6.16 Carrier name setup screen

16.6.8.5 AUX APC name customization
Select "6. GC CONFIGURATION" from the [FUNC] key screen, and then "6. PORT
NAME CUSTOMIZATION", and finally "3. AUX APC NAME CUSTOMIZ", to open the
screen shown in Fig. 16.6.17.

It is not possible to change

the name of the APC port if ATE AFC Name Cuztomization
the AUX APC (option) is not Fort Hame
installed. PO
AFCE aFC 2
AFC3 APC 2
s&PC4 e
&PCHR
1555 Coanging e narmes" o
in "5.3 Basic Key Operations". FY o A ——
aPCE ——————
&PCH

&:EC @DEF @GHL EJEL
@0 @ruE @-TU @8VWE
8y, 005 8esvnbol

~| UpperChr

Fig. 16.6.17 AUX APC name setup screen
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16.6.8.6 Relay name customization
Select "6. GC CONFIGURATION" from the [FUNC] key screen, and then "6. PORT
NAME CUSTOMIZATION", and finally "4. RELAY NAME CUSTOMIZ", to open the
screen shown in Fig. 16.6.18.

Only listed relays can be . - " n
named. Felay Hame Custonization

Eelay Mame
T =10 Re1ay [T
EVENT 91 Green B

EVENT &2 Vg

To change the names, refer to
"5.3.5 Changing item names"
in "5.3 Basic Key Operations".

&:EC @DEF @GHL EJEL
@0 @ruE @-TU @8VWE
8y, 005 8esvnbol

«JEstirn | NimerChr | UpperChr

Fig. 16.6.18 Relay name setup screen
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16.6.9 Setting the link device code

When the gas chromatograph is connected to a Chromatopac, the link device code must be
set.

The link device code specifies which GC channel should start when the GC [START] key is
pressed.

16.6.9.1 Screen description

Select "6. GC CONFIGURATION" from the [FUNC] key screen, and then select "7.
LINK DEVICE CODE", to open the screen shown in Fig. 16.6.19.

[Lirlz Device Code
Channel to start

Chi <_0nfl
Ch _On
Ch3 _On
Chd On

Fig. 16.6.19 Link device code setup screen

16.6.9.2 Parameter list
CHANNEL TO START
Ch1-Ch4 Selection: On/Off, Default: On
Set "On" or "Off" for the start signal of each channel.
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16.6.10 Temperature offset

If the actual temperature of the various heated zones (as measured by a thermometer)
differs from the temperature displayed on the GC screen, set a temperature offset value to

compensate.

16.6.10.1 Screen description
Select "6. GC CONFIGURATION" from the [FUNC] key and select "8. TEMPERATURE
OFFSET" to display the temperature offset screen shown in Fig. 16.6.20.

Fig. 16.6.20 Offset set up screen

16.6.10.2 Parameter list
COLUMN/INJ1/INJ2/DET1/DET2
Range: -10.00—+10.00, Default: 0.00
The temperature of each heated zone can be offset. Uninstalled ports are not displayed.
For example, when "-1 °C" is obtained by subtracting the column oven temperature
measured by thermometer from the gas chromatograph value with an offset value of
"0", input "-1" as the offset value.
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16.6.11 Other settings

16.6.11.1 Screen description

Select "6. GC CONFIGURATION" from the [FUNC] key screen, and then select "9.
OTHER CONFIGURATIONS" to open the configurations screen shown in Fig. 16.6.21.

Other Configurations

Language OEnglish
Backlight auto off (sec) @
Fregaire wmit kPa
Beep volume Hig
Beep tone Hi
atmospheric compensation Off
Zero at Ready _On
Polarity in Readvy Opsn

=FPL 1 Primary Fress
Epe—o8akFa

GC Start SYoTEM Eey Soreen
Gaz Saver A0C link _Ho
Gag Saver auto on (min) _ @

Fig. 16.6.21

16.6.11.2 Parameter list
LANGUAGE

—>

Scroll Down

Dther Configmrations

Eeep volume Hig
Besp tons Hi
stmospheric compenzation Off
Zero at Ready _On
Folarity in Ready _Open

=FL 1 Primary Fress
ERE-200kFa

G2 Start =f=lEM Eey Scresn
Gas Saver AO0C link _No
Gag Saver auto on (miny _ @
Splitless auto off (miny _ @
COL CRG auto off (min) _@
Fan Stop Temp. 4pC0L

Ny

Selection: Alt./English, Default: English
Switch between Japanese (Alt.) and English screen languages.

BACK LIGHT AUTO OFF

Range: 0-9999 (sec)., Default: 0 (sec)
Set the period of time when the backlight LCD display automatically turns off.

PRESSURE UNIT

Selection: kPa/bar/psi., Default: kPa
Set the pressure units for display.

Setup screen of other configuration

Range (kPa = 1) Increase quantity
kPa 1 0.1
bar 1/100 0.01
psi 1/6.895 0.1

GC-2025
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@ note

In the case that the pressure unit of "bar" or "psi" are used, pay attention to the following.
The range of the primary pressure is not displayed in the value of "bar", "psi". Set up it with the value

that consults the following table and transformed into "kPa".

kPa bar psi
300 - 500 3.00-5.00 435-725
500 - 900 5.00 - 9.00 72.5-130.5
900 - 980 9.00 -9.80 130.5-142.1

The pressure axis on the screen after pressing the [MONIT] key is displayed in the value of "kPa"
regardless of the "pressure unit" sets.
The setting value, measured value of the primary pressure of the diagnosis result of the standard
diagnosis is displayed in the value of "kPa" regardless of the "pressure unit" sets.
The display, printing of each log file is displayed in the value of "kPa" regardless of the "pressure unit"
sets.
BUZZER VOLUME
Selection: Off/Low/Mid/Hig, Default: Low
BUZZER TONE
Selection: Lo/Hi, Default: Hi
Use a different tone for different GCs to be able to discern which GC has a problem.
ATMOSPHERIC COMPENSATION
Selection: On/Off, Default: Off
Select "On" to compensate for the atmospheric pressure.
ZERO TO READY
Selection: On/Off, Default: On
Set "On" for, the gas chromatograph to automatically perform zero adjustment when the
GC is ready and the STATUS light is illuminated in green.
POLARITY IN READY
Selection: Open/Close, Default: Open
Set the polarity of GC ready signal.
INJ1 PRIMARY PRESS
Selection: 300-500 kPa/500-900 kPa/900-980 kPa, Default: 500-900 kPa
Select the pressure range of the carrier gas cylinder.
Example: If the gas cylinder pressure supplied to the GC-2025 is 700 kPa, select "500-
900 kPa".
GC START
Selection: SYSTEM Key Screen/ SET Key Screen/ MONIT Key Screen
Default: SYSTEM Key Screen
Select the screen, which is displayed automatically after pressing the "Start GC" key
(PF1 key of the [SYSTEM] key main screen).
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Gas Saver AOC link
Selection: Yes/No Default: No
This function is displayed on the screen only when the AOC is selected for the line.
This function can be used to perform batch analysis using the AOC. To enable this
function, the Gas Saver function must be set to "On".
No: When the GC enters the READY state after the completion of analysis, the split
ratio will return from the Gas Saver split ratio to the split ratio specified on the [FLOW]
key screen (at analysis start).
Yes: The Gas Saver split ratio is retained even when the GC enters the READY state
after the completion of analysis.
The split ratio will be changed to the split ratio specified on the [FLOW] key screen when
the signal for starting the AOC is sent via the GC at a start of the next analysis. (This is
available only for batch analysis.)

@ noTE
» When the GC is in the READY state and the split ratio set by Gas Saver is used after the Gas Saver

AOC link function was activated, the FLOW indicator emits yellow light.

» To return the split ratio to the ratio specified on the [FLOW] key screen (at analysis start) when the
GC is in the READY state and the split ratio set by Gas Saver is used after the Gas Saver AOC link
function was activated, press [Restore] (PF menu) on the [SYSTEM] key screen.

When this function is ON, PF3, which usually serves for [Clean Up], serves for [Restore].

Gas Saver auto on (min)

Range: 0/10 - 120 (min) Default: 0 (min)

Use this function to set a period of time to return the split ratio to the Gas Saver split

ratio after the completion of analysis.

This function is displayed on the screen only when the AFC is attached to the GC.

This function is activated when the Gas Saver is set to "On."

0 (min): When the GC enters the READY state after the completion of analysis,
the split ratio will return to the ratio specified on the [FLOW] key screen
(at analysis start). (Gas Saver split ratio will not be applied.)

10 - 120 (min): When the GC enters the READY state after the completion of analysis,
the split ratio will return from the Gas Saver split ratio to the ratio
specified on the [FLOW] key screen (at analysis start). Then, the Gas
Saver split ratio will be automatically applied after the preset time has
elapsed.

Splitless auto off (min)

Range: 0/10 - 120 (min) Default: 0 (min)

Use this function to set a period of time for the Split Vent to automatically open and

create split state after the completion of analysis.

This function is displayed on the screen only when the AFC is attached to the GC.

This function is activated when the split mode of the AFC is set to "SPLITLESS."

0 (min): When the GC enters the READY state after the completion of analysis,
the Split Vent will close and will remain closed. (Stays ready in the
splitless state.)

10 - 120 (min): When the GC enters the READY state after the completion of analysis,
the Split Vent will close to create the splitless state. When the READY
state has lasted for the preset period of time, the Split Vent will
automatically open and will remain open.

GC-2025
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16 Special Functions
16.6 GC Configuration

COL CRG auto off (min)

Range: 0/10 - 120 (min) Default: 0 (min)
Use this function to set a period of time for the CRG valve in the column oven to be
forcibly closed after the completion of analysis.

This function is displayed on the screen only when CRG is set to "Use" in the Column
Oven section on the CRG screen which can be accessed by pressing the [OPTION] key.
This function is activated when both the CRG is set to "Use" and the valve is set to "On"
on the CRG screen.

0 (min): CRG valve control will continue after the GC enters the READY state
after the completion of analysis in order to maintain the initial
temperature.

10 - 120 (min): After the GC enters the READY state after the completion of analysis,
the CRG valve in the Column Oven will be forcibly closed when the
preset time has elapsed so that the consumption of coolant is reduced.

@ note

The following three functions are designed to be activated after the completion of analysis and
remain disabled before performing analysis:

"Gas Saver auto on (min)," "Splitless auto off (min)," and "COL CRG auto off (min)"

For instance, even when the time for the "COL CRG auto off (min)" is set, the CRG valve in the
Column Oven will not be forcibly closed before analysis.

The FLOW indicator emits a yellow light when the split ratio specified by Gas Saver is used for
control after the "Gas Saver auto on (min)" function is activated or when the split vent remains open
after the "Splitless auto off (min)" function is activated.

The TEMP indicator emits a yellow light when the CRG valve in the Column Oven is forcibly closed
after the "COL CRG auto off (min)" function is activated.

To return to the state where the next analysis can be started when either "Gas Saver auto on (min),"
"Splitless auto off (min)," or "COL CRG auto off (min)" is running, press [Restore] (PF menu) on the
[SYSTEM] key screen. (When any of these functions are running, PF3, which usually serves for
[Clean Up], serves for [Restore].) [Restore] needs to be pressed to start analysis.

The GC will automatically exit these functions once a batch analysis starts. In such a case, however,
analysis may start in a state where the temperature or the flow controller is not sufficiently stable.

It is recommended to manually restore the GC and confirm that the GC is in a stable state before
starting batch analysis.

Fan Stop Temp.

Selection: ALL/COL Default: COL

Use this function to set the turn-off conditions for the Oven Fan when the temperature
control function is set to off.

COL: The Oven Fan will be turned off when the column oven temperature drops below
50 °C.

ALL: The Oven Fan will be turned off when both the column oven temperature drops
below 50 °C and the temperature of heater ports such as the detector or sample
injection port drops below 100 °C.
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79 16 Special Functions
1 6. 7 Service and Maintenance

16.7.1 Screen description

Select "7. SERVICE/MAINTENANCE" from the [FUNC] key screen to display the Service/
Maintenance screen shown in Fig. 16.7.1.

Service/Maintenance

n Inztallation{Pogition)
Ingtallation(Piping)
Initialize

A} Fowsr Consumption

B Service

Fig. 16.7.1 Service/maintenance menu screen

16.7.2 Parameter list

INSTALLATION (POSITION)
Specify the heated zone locations for installed components.
INSTALLATION (PIPING)
Set the installation status of the carrier gas and the detector gas flow controllers.
INITIALIZE
Initialize the RAM, configuration, and installation settings.
POWER CONSUMPTION
Displays the power consumption of all heated zones.

SERVICE
Reserved for the use of Shimadzu service personnel during maintenance or inspections.
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16 Special Functions
16.7 Service and Maintenance

16.7.3 Installation (Position)

16.7.3.1 Screen description
Select "7. SERVICE/MAINTENANCE" from the [FUNC] key screen, and then select "1.
INSTALLATION (POSITION)", to open the GC installation screen shown in Fig. 16.7.2
appears.
After installing injection ports and detectors, specify the location of installed components
by entering the heated zone number while. referring to Fig. 16.7.3.

The component type of installed Enter the heated zone number
injectors and detectors is 1 Tnetallation to specify the unit installation
automatically determined. Port Type Pazition f:?g_)q ér.17fa3.r;umber. (Refer
IHI1 =FL
INJZ -—=
LET1 FID
DETE -—=
A3 —- —
AUEA - —

AU —— —

I 12

Fig. 16.7.2 GC installation setup screen
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16 Special Functions
16.7 Service and Maintenance ”

16.7.3.2 Parameter list

INSTALLATION POSITION
Range: 0-7, Default: 0
Specify the component installation location by entering the numbers shown in Fig.
16.7.3.
Set "0" when the component is not installed, and set "7" when it is installed in a position
other than those shown in Fig. 16.7.3. Installation positions are given a number from 1
to 6; however, in practice, the component can be installed as shown in Fig. 16.7.3.

R

Fig. 16.7.3 Component installation location

@ note

Changes are not in effect until the GC has been turned off and on.
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16 Special Functions
16.7 Service and Maintenance

16.7.4 Installation (Piping)

16.7.4.1 Screen description

Select "7. SERVICE/MAINTENANCE" from the [FUNC] key screen, and then select "2.
INSTALLATION (PIPING)", to open the Installation (Piping) Screen shown in Fig.

16.7.4.

In the carrier gas, flow controller fields, specify where the temperature control port of the

injection unit is connected.

In the detector gas flow controller fields, specify the slot number of flow control unit and
the temperature control port of the detector unit.

Detector gas
flow controller
settings

Inztallation(Fiping) Inatallation(Piping)
. card JTTTiiii i peta1 Ji
Tnit Type AFC+ET Cont. Type FID
=2lot No. =LOT1 DET AFC Ho. DetaPC 1
Temp. Port ]S IHJil Unit Type &PC 30k
T care (T 5lot No. —SL0T2
Carrier gas Unit Type  ——————- Heater Fort A1 DETill
flow controller 8lot Mo. - 0000
settings Temp. Port NON Cont. Type NON
T CARS DET &4FC No. -
Unit Type @ @———— Unit Type —————
2lot Moo ——— =Slot Ho. RON
Temp. Port MOH Heater Fort MO
e ATy peTHs
Fig. 16.7.4 Installation status setup screen Fig. 16.7.5 Installation status setup screen

16.7.4.2 Parameter list

H Carrier gas flow controller settings

(continued)

The names CAR1, CAR2 and CARS3 are automatically assigned in ascending order of the

slot No. for each installed AFC.

Specify the flow controller carrier gas settings for each CAR.

UNIT TYPE
For, display only.

When an AFC is installed, this is automatically displayed.
If a manual flow controller is installed, specify the installation Slot No. (See below.)
"SPLITTER" is automatically displayed for the Unit Type.

SLOT NO.

Selection: NON/SLOT1/ SLOT3/SLOTS/ SLOT6, Default: NON
The AFC slot number is automatically recognized and displayed. SLOT1 to SLOT4 are

used with the GC-2025.
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16 Special Functions
16.7 Service and Maintenance

TEMP. PORT
Selection: NON/INJ1/ INJ2/DET1/DET2, Default: NON
Specify the injection port heated zone where the flow controller tubing is connected.
This associates the flow controller to an injection port.
B Detector gas flow controller settings
When installing detector flow control units, the names DET#1 to DET#2 are
automatically assigned starting with the one nearest to the GC.
Specify the to flow controller detector gas settings for each detector No. (DET#1 to
DET#2). DET#1 to 4 are displayed on the screen. With the GC-2025, DET#1 or 2 can
be set.
CONT. TYPE
For display only.
The type of each installed detector control unit is automatically recognized and displayed.
DET APC No.
For display only.
When the slot No. is selected for each installed detector gas flow controller, the name
DET APC 1 to DET APC 4 is automatically assigned to each flow controller.
UNIT TYPE
When an APC is installed, the APC type is displayed for the Slot No. selected.
"APC (3ch)" indicates an APC for FID.
When manual flow controllers are selected for the SLOT No, "DET GAS" is
automatically displayed.
SLOT NO.
Selection: NON/SLOT1/ SLOT2/SLOT3/ SLOT4/SLOTS5/ SLOT6/SLOT7/ SLOTS,
Default: NON
Select a slot for the detector APC from the available slot numbers. A slot number
already used cannot be selected. Instead the GC-2025, SLOT1 to SLOT4 must be
used.
HEATER PORT
Specify the detector heated zone where the flows controller tubing is connected.
This associates the flow controller to a detector.

@ note

Changes are not in effect until the GC has been turned off and on.
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16 Special Functions
16.7 Service and Maintenance

16.7.5 Initialization

16.7.5.1 Screen description
Select "7. SERVICE/MAINTENANCE" from the [FUNC] key screen, and then select "3.
INITIALIZE", to display the Initialization screen shown in Fig. 16.7.6.
When you move the arrow cursor and press the [ENTER] key, the initialization
confirmation screen (Fig. 16.7.7) appears. On this screen, press the [INIT] (PF menu)
key to initialize the selected item.

Initialize Configwmration

Initialization

n Initialize Configmration

Configmration paramsters
Initialize Ingtallation are initialized with FFZ.

Initialize RaM
) Initialize all

melect fumction

Fig. 16.7.6 Initialization menu screen Fig. 16.7.7 Initialization confirmation screen

16.7.5.2 Parameter list

INITIALIZE CONFIGURATION
This item initializes configuration settings such as heated zone temperature limits and
ready check parameters. However the column temperature limit is saved in the analysis
file and is not reset. Analysis files 0—9 cannot be initialized.

INITIALIZE INSTALLATION
This item initializes the installation settings of injection ports, flow controllers, etc.

INITIALIZE RAM
This item initializes the RAM, erasing all data, including analysis files 0—9, configuration
and installation settings.
Initialize the RAM when there is a RAM problem.

INITIALIZE ALL
This item initializes all settings including.
Analysis files 0-9
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16 Special Functions
16.7 Service and Maintenance ”

16.7.6 Power consumption

16.7.6.1 Screen description

Select "7. SERVICE/MAINTENANCE" from the [FUNC] key screen, and then select "4.

POWER CONSUMPTION", to open the Power consumption screen shown in Fig.
16.7.8.

Fower Conzumptbion

&pprox. powsr consumption(i)

Fower Weter 000

Fig. 16.7.8 Power consumption monitoring screen

16.7.6.2 Parameter list
APPROX. POWER CONSUMPTION

The calculated total power consumption of all heated zones is displayed.

Power consumption by electric circuits such as built-in power supply for the AOC is not
included.

@ note

Power consumption is displayed in graph on the message display area on the respective screens.
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79 16 Special Functions
1 6. 8 Stopwatch

220

16.8.1 Screen description

Select "8. STOP WATCH" from the [FUNC] key screen to display the stopwatch screen
shown in Fig. 16.8.1.

The stopwatch can display elapsed time up to 99:99:99.9 in units of 0.1 seconds. When the
counted time exceeds 99:99:99.9, the stopwatch is reset and the time restarts at 0.0
seconds.

The stopwatch can function even when other keys are pressed. However, once the stop key
is pressed, the stopwatch is reset to 0.0 seconds if another key is pressed.

Stop Watch

2019.12.01 (Wed) 17:43:51

Lapzge Time [hhimm: asg.s]
PR QR 028

Reciprocal (min) 22,7

JEeturn] Start [0 ]

Fig. 16.8.1 Stop watch screen

16.8.2 PF menu

Reference

PF menu Description X
section

Start Starts timing. -
If "Start" is pressed again when the timing has stopped, the stopwatch is
reset to 0.0 seconds.

Stop Stops counting. -

16.8.3 Timing with inverse measurement

When using a bubble film flow meter of V ml, obtain the flow rate using the inverse number.

‘ V x (Inverse number of measurement time) ml/min ‘
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79 16 Special Functions
1 6. 9 Key Lock and Parameter Lock

16.9.1 Screen description

Select "9. LOCK" from the [FUNC] key screen to display the Lock screen shown in Fig.
16.9.1.

If either key lock or parameter lock has already been activated, the Unlock screen appears
instead.

Farameter Locking

select function

Fig. 16.9.1 Lock menu screen
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16 Special Functions
16.9 Key Lock and Parameter Lock

16.9.2 Key locking

Select "9. LOCK" from

status is "not locked".

When keys are locked, key operations are disabled. This function is useful to prevent analy-
sis mistakes because no key operation is accepted. When the keys are locked, an icon
indicating the lock state is displayed at the lower left corner of the screen.

When the keys are locked, analyses can still be started and stopped, and parameters can be

monitored.

the [FUNC] key screen, and then select "1. KEY LOCKING" to
display the Key locking screen shown in Fig. 16.9.2. This screen indicates that the current

ey Locking

Fress [FF2] kev to entering
EEY-LOCE mode.

Fig. 16.9.2 Key Locking main screen

B Unlocking keys

Press the [FUNC] key when the keys are locked, to open the screen shown in Fig. 16.9.3.
Once the keys are unlocked, the screen shown in Fig. 16.9.1 appears.

This screen is displayed when

the current status is "locked".

ey Locking

Freszz [FFZ2] kev to remove
KEY-LOCK mode.

| Unlock

GC-2025

Fig. 16.9.3 Key unlock screen




16 Special Functions

16.9 Key Lock and Parameter Lock

16.9.3 Parameter locking

Select "9. LOCK" from the [FUNC] key screen, and then select "2. PARAMETER LOCKING"
to display the screen shown in Fig. 16.9.4.
The parameter lock function prevents unauthorized parameter changes (for analytical
conditions such as temperature, pressure and flow rate). Setup values can be monitored,
but cannot be changed.

When the password is to
be required, set "USE
PASSWORD" to "USE",
enter a password, then
press [Lock] (PF menu).

The parameter lock function
is also available without
password.

arameter Locking

lze Pazaword
Pasgaword

ge

Fress [FFZ] kev to entering
PARAMETER-LOCE mode.

Press [Password] (PF menu)
to display the password
setup screen.

Fig. 16.9.4 Parameter locking main screen
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16 Special Functions
16.9 Key Lock and Parameter Lock

H Setting a password

Select [Password] (PF menu) from the screen shown in Fig. 16.9.4 to display the password
screen shown in Fig. 16.9.5. The password is a number ranging from 1 to 9999. The factory
set password is "2010".

< Setting a password >

Enter each required password, and press [Set] (PF menu).

Enter the new password twice to confirm it.

‘arameter Locking

01d Pazaword
Mew Pazaword
Confirm new pazsword

Fig. 16.9.5 Password setup screen

@ note

If the "Old Password" or "Confirm new password" is incorrect, an error message appears.
Confirm the password to be input, entering it correctly.

» Only the system supervisor should have password access. Change the factory-set password
promptly. Do not forget your password, and keep it secure.
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B Unlocking the parameters (without password)
If parameters are locked and no password is required, when you select "9. LOCK" from the
[FUNC] key screen, the screen shown in Fig. 16.9.6 appears.
When the parameter are unlocked, the screen shown in Fig. 16.9.4 appears.

16 Special Functions
16.9 Key Lock and Parameter Lock

This screen is displayed
when parameters are locked.

‘arameter Locking

Fress [FFZ] kev to remove
FPARAMETER-LOCKE mode.

)| JEetirn| Unlock

Fig. 16.9.6 Parameter unlock screen (without password)

B Unlocking parameters (with password)
If parameters are locked and a password is set, when you select "9. LOCK" from the
[FUNC] key screen, the screen shown in Fig. 16.9.7 appears.
When you input the correct password and press the [Unlock] (PF menu) key, the parameters
are unlocked and the screen shown in Fig. 16.9.4 appears.

This screen is displayed
when parameters are locked.

‘arameter Locking
Fagzword

Prezs [FF2] kev to remnove
PARAMETER-LOCE mode.

Y JEetion

nlock

Fig. 16.9.7 Parameter unlock screen (when a password is set)
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79 16 Special Functions
1 6. 10 ROM Version No.

The system ROM version No. can be displayed.

16.10.1 Screen description

Press [Version] (PF menu) from the [FUNC] key screen to display the version screen shown
in Fig. 16.10.1.

Verzion
Build Mo i@

Fig. 16.10.1 ROM version No. screen

16.10.2 Parameter list

VERSION
BUILD NO.
The ROM version may be required during system maintenance.
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79 17 Printing
1 7. 1 Printing

17.1.1 Connection to Chromatopac

Connect the gas chromatograph to the Chromatopac, then press [Print] (PF menu) from the
GC screen to print to the Chromatopac.
For the GC and Chromatopac connection, refer to "22 Connecting External Device Cables".

17.1.2 Parameters to be printed

17.1.2.1 Program
The current file program can be printed.
This includes the following screens: temperature program (COL, INJ1, INJ2), pressure
program (CAR1, CAR2, CAR3), flow rate program (CAR1, CAR2, CAR3) and split ratio
program (CAR1, CAR2).
Press [Print] (PF menu) from any screen to print the same parameters for a saved pro-
gram.

- COLUMN OVEN TEMP PROGRAM -
RATE TEMP  TIME
0 100.0 1.00
1 6.00 220.0 25.00
- INJ1 TEMP PROGRAM -
RATE TEMP  TIME
0o - 25.0 0.00
- INJ1 PRESSURE PROGRAM -
RATE TEMP  TIME

[0 — 100.0 0.00
- INJ1 SPRIT RATIO -
TIME RATE
(o -1.0
- END -
Fig. 17.1.1
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17.1.2.2 AOC parameters

The current file's AOC parameters and the parameters of AOC settings can be printed.
All printed items are listed by command name. To match command names to screen
items, refer to "17.2 AOC Commands".

- AOC PARAMETER -
AOC1
WRPT 2
WMOD 1
REPT 1
IVOL 1.0
WPRS 0
PUMP 5
WTPP 0.2
WAIT 0.0
ISPD 2
SSPD 1
SAND 0
SOLv 0
SINT 0
SSNO 0
SNO2 0
AAIR 0
USPD 2
DSPD 2
HIGH 0
LOWS 0
Fig. 17.1.2

17.1.2.3 Main parameters

Press [Print] (PF menu) from the [SET] key to print the temperature values for all heated
zones, the CAR1 pressure value, and the total flow rate value from the current file.

- GC PARAMETER 0:FILEO -
COLUMN OVEN TEMP 25.0
INJ1 TEMP 25.0
DET1 TEMP 25.0
INJ1 PRESS 100.0
INJ1 FLOW  50.0

-END -

Fig. 17.1.3
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17.1.2.4 Time program and Pre-Run program
The time programs and Pre-Run programs can be printed as Event No. or parameter
names. To match Event No. and parameter names to screen items, refer to "17.3
Program Parameters" and "17.4 Event No."

@ note

For all functions treated as events in the printout, the line No. is displayed as "0" regardless of the line
number.

- GC TIME PROGRAM -
TIME FUNC  VALUE LINE
0.0 EVNT 91.0 0

2.0 D1RG 1.0 1
3.0 D1RG 0.0 1
200.0 STOP 1990.0 0
- END -
Fig. 17.1.4

17.1.2.5 Batch schedule
Press [Print] (PF menu) to print the batch schedule as shown below.

- GC SAMPLE SCHEDULER -
START FINAL GC-FILE DP-FILE  #INJ MK COMNAD
1 5 0 Ch.1-2 1 STANDARD  STEST
6 15 0 Ch.1-2 3 UNKNOWN
-END -

Fig. 17.1.5
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17 Printing
17.1 Printing

17.1.2.6 Log

From each screen of the GC operation log, the analysis log, the parameter log, the error
log and the diagnostic log, press [Print] (PF menu) to print the parameters displayed on

the screen.

For the analysis log, only the list screen is printed. The contents of the detailed analysis

screen are not printed.

For example, press [Print] (PF menu) from the error log screen, to obtain the following

printed results.

@ note

The log items are printed in chronological order, starting from the oldest.

- GC ERROT LOG -

17.1.2.7 Diagnosis results

Press [Print] (PF menu) from the detailed results screen of the standard diagnosis to

TIME OCCURED CODE ERROR MESSAGE (VALUE)
200.05.16 14:21 [E1020] DET1 sensor down error (530.00)
200.05.16 14:27 [E0031] INJ-DET2 A/D error
200.05.16 14:27 [E0032] AUX1-AUX3 A/D error
200.05.16 14:27 [E0O11] CAR1 AFC PCB error (7.00)
200.05.16 14:27 [E0030] COL A/D error
200.05.16 14:27 [E0001] DC5 V range error (8.43)
200.05.16 14:27 [E0002] DC24 V range error (20.34)
200.05.16 14:27 [E0034] Battery voltage error (0.26)
200.05.16 14:27 [E0005] Room temp range error (84.27)
200.05.16 14:27 [E1019] INJ1 sensor down error (530.00)
200.05.16 14:27 [E1018] COL sensor down error (530.00)
200.05.16 14:27 [E1020] DET1 sensor down error (530.00)
200.05.16 14:28 [E0031] INJ1-DET2 A/D error
200.05.16 14:28 [E0032] AUX1-AUX3 A/D error
200.05.16 14:28 [E0O11] CAR1 AFC PCB error (7.00)

Fig. 17.1.6

print a report similar to the ones shown below.

The date, the version No. and the installation status, which are not displayed on the

screen, are also printed.

GC-2025

- GC DIAGNOSIS REPORT -
DATE 2000.06.15 14:35
GC SERIAL NUMBER “C11123380069SM”
ROM VERSION 0.0202
DET#1 FID WIDE
DET#2 NON
DET#3 NON
DET#4 NON
CAR1 AFC+PU
CAR2 NON
CARS3 NON
DET APC 1 APC(3Ch)
DET APC 2 NON
DET APC 3 NON
DET APC 4 NON
TEST RESULT Not Good
- INJ1 Septum Counter -
Threshold 100
Count value 0
Judgement Good
Fig. 17.1.7




29 17 Printing

1 ; . 2 AOC Commands

When you press [Print] from the AOC screen, all items are printed as command names. The
list below shows correspondence of command names to item names.
The setup values, such as "Fast" and "Yes/No" are printed as numbers. Correspondence of
setup values to numbers is shown in the range and default columns in the list below.

B Command list

(e Item Range Default
name
WRPT Sample Wash 0-99 2
WMOD Solvent Wash 0-99 1
REPT Number of Injection 1-99 1
IVOL Sample Size 0.1-8.0 1.0
WPRS Pre solvent Wash 0-99 0
PUMP Pumping 0-99 5
WTPP Viscosity 0.0-99.9 0.2
WAIT Dwell Time 0.0-99.9 0
ISPD Inj. Speed (Plunger) Slow: 0, Fast: 2 Fast: 2
SSPD Inj. Speed (Syringe) Slow: 0, Fast: 1 Fast: 1
SAND Inj. Mode 0-4 0
soLv Solvent selection Q‘,'{;f,;’;[ﬂﬁ;j 53 All: 0
SINT Priority Sample No. 1) 0
*SSNO ;nri::;:gd.s)ample No. (Only this sample is 1) 0
*SNO2 Injected sample No. (for sub AOC) 1) 0
AAIR Air Aspiration No: 0, Yes: 1 No: 0
USPD Plunger Aspiration Speed Slow: 0, Middle : 1, Fast: 2 Fast: 2
DSPD Speed of Plunger Slow: 0, Middle : 1, Fast: 2 Fast: 2
HIGH Syringe Height ( 1) 0-20 0
LOWS Syringe Height ( | ) ‘11.5m|nlli;/||:ag_01—02 0
INJH Syringe Height (Inj) 0-22 0
STRI Multi - Inj 1-99 1
*ESAM Zi]naa;;zs::)me No. (Samples after that are not 1) 0
AWKEY \s/\é?::ri:%u ;Nhitrr:]ozzlvent before injection in 0, 1 0
*UVvOL Aspiration volume during pumping 8u:0,6 1 8u:0
SLMD Using 3 Solvent Vials No: 0, Yes: 1 No: 0
VIAL Vial size 1.5ml: 0, 4 ml:1 1.5ml: 0
*CKTR With/without tray check With: 0, Without: 1 Without: 0
*TANL Analysis time 0-655 0
*TSTR Analysis start time 0.0-99.9 0.0
LSYR Syringe Volume ;go“tl?fo W1, 10 wl: 0

GC-2025
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17 Printing

17.2 AOC Commands

CCuINELL Item Range Default
name
SAMU Use of the sampler Not use: 0, Use: 1 Not use: 0
SUBU Use of the sub AOC Not use: 0, Use: 1 Not use: 0
BARC Bar Code Reader Not use: 0, Use: 1 Not use: 0
SPMD Distribution of sample for dual AOC 0-8 0
PAR1 Use of Same Param No: 0, Yes: 1 No: 0
*GLPM Setting of validation mode 0,1 0
*GRPT Number of times of GLP sample discharge 1-99 50
*GVOL GLP sample discharge volume 1-80 20
*GPMP CN;lIJ_rFr:ber of times of pumping after second 0-5 1
*ATSP Automatic stop function Off: 0, On: 1 On: 1
*ARSG Ready signal polarity Open: 0, Close: 1 Open: 0
TLET Rack Short: 0, Long: 1 Short: 0
TSEL Rack position while sampler is used 0-2 1

1): Without autosampler, short rack: 1-6
Without autosampler, long rack: 1-12 (1-15 allowable with an additional rack)
With autosampler: 1-150 (maximum; for 1.5 ml vial)

1-96 (maximum; for 4 ml vial)

When an autosampler carousel, the allowable vial No. range depend on the vial rack type and the number of
racks. A value of 0 (default) indicates no sample number to be set.

@ note

» Command names marked with " * " cannot be set on the GC screen. Use the keys on the AOC-20i.

» The GC-2025 does not support dual-AOC configuration and cannot use the sub AOC commands.
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; . 3 Program Parameters
Press [Print] (PF menu) from a time program or Pre-Run program to print the program as event

No. or parameter names.
This paragraph describes the parameter names and the display when a program stops.

H Event No. (EVNT)
Refer to "17.4 Event No.".

B Temperature

Heated zone names from a temperature program are printed with the parameter names
shown below.

Column temperature :CITP
INJ2 : AITP (Pre-Run program only)
DET1 :DETT
DET2 s AUXT

H Detector range, polarity and current value

Detector range, polarity and the current value from a program are printed with the parameter
names shown below.

Range of DET #1 :D1RG
Range of DET #2 :D2RG
Range of DET #3 : D3RG
Range of DET #4 : D4RG

B Time program STOP and repetitions

When a time program STOP value is specified, it is printed with the four digits described
below.

® 26 @

+ Digit 1] value
0: Continuous
When a program finishes, the next program automatically starts without waiting
for the start command.
1: Pause at each run (AOC)
When a program finishes, the GC waits for the start command.

- Digit 2] and 3] valves
Number of times of run (00-99)
"00" indicates 1 repetition.
When both digits 2] and 3] are set to "0", nothing is printed but the number of
repetition times is set to "1".

- Digit 4] value

File No. to switch to after repetitious run is finished (0-9)
In order to stop the program, input the current file No.
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B Pre-Run program (STRT)
Pre-Run program values are printed with numbers 0—4, described below.

0: Auto

1: Manual (Stop program)
2: GC start

3: AOC/HSS start

4: Clean up
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Many parameters are printed with event No. The list below shows the correspondence of event
No. to functions.

29 17 Printing

Bl Event No. list

No. Meaning of "Event xx" (Example: Event 1) Meaning of "Event-xx" (Example: Event -1)
0 Reverses contact status of Events 91 and 92. Switches Events 91 and 92 to NC contact type
(normal).
51 Performs zero adjustment of DET #1. Frees zero adjustment of DET #1.
52 Performs zero adjustment of DET #2. Frees zero adjustment of DET #2.
Turns on CAR1 gas saver. Turns off CAR1 gas saver.
61 Sets split ratio to value of CAR1 gas saver split | Returns split ratio to value of analysis
ratio 1. parameter.
Turns on CAR1 gas saver. Turns off CAR1 gas saver.
62 Sets split ratio to value of CAR1 gas saver split | Returns split ratio to value of analysis
ratio 2. parameter.
71 Ignites flame. Extinguishes flame.
9 N/O contact between two contacts in one circuit N/C contact between two contacts in one circuit
92 N/O contact between two contacts in one circuit N/C contact between two contacts in one circuit
103 Closes CAR1 splitter control. Opens CAR1 splitter control.
105 Turns On AC blower. Turns Off AC blower.
106 Closes air (solenoid valve). Opens air (solenoid valve).
107 Closes air (solenoid valve). (only in 17A mode) Opens air (solenoid valve). (only in 17A mode)
109 Turns On AC CRG INJ. Turns Off AC CRG INJ.
110 Turns On AC CRG Column. Turns Off AC CRG Column.
111 Turns On AC Cooling Fan. Turns Off AC Cooling Fan.
131 Turns On DET #1 detector controller. Turns Off DET #1 detector controller.
132 Turns On DET #2 detector controller. Turns Off DET #2 detector controller.
141 Turns On CAR1 carrier gas. Turns Off CART1 carrier gas.
142 Turns On CAR1 septum purge Turns Off CAR1 septum purge.
147 Turns On DET #1 makeup gas. Turns Off DET #1 makeup gas.
148 Turns On DET #1 H2. Turns Off DET #1 H2.
149 Turns On DET #1 Air. Turns Off DET #1 Air.
150 Turns On DET #2 makeup gas. Turns Off DET #2 makeup gas.
151 Turns On DET #2 H2. Turns Off DET #2 H2.
152 Turns On DET #2 Air. Turns Off DET #2 Air.
Turns On CAR1 gas saver.
Sets split ratio to value of CAR1 gas saver split | Turns Off CAR1 gas saver.
161 ratio 1. Returns split ratio to value of analysis
When GC becomes ready, split ratio returns to | parameter.
value of analysis parameter.
Turns On CAR1 gas saver.
Sets split ratio to value of CAR1 gas saver split | Turns Off CAR1 gas saver.
162 ratio 2. Returns split ratio to value of analysis
When GC becomes ready, split ratio returns to | parameter.
value of analysis parameter.
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17.4 Event No.

No. Meaning of "Event xx" (Example: Event 1) Meaning of "Event-xx" (Example: Event -1)
Turns Off CAR1/CAR2/CAR3 high pressure

171 Tgrn§ On CAR1/CAR2/CAR3 high pressure | injection mode. _

injection mode. Returns column input pressure to value of

analysis parameter.

181 Turns On APC1 flow controller. Turns Off APC1 flow controller.

182 Turns On APC2 flow controller. Turns Off APC2 flow controller.

183 Turns On APC3 flow controller. Turns Off APC3 flow controller.

184 Turns On APC4 flow controller. Turns Off APC4 flow controller.

185 Turns On APCS5 flow controller. Turns Off APC5 flow controller.

186 Turns On APCS6 flow controller. Turns Off APC6 flow controller.

187 Turns On APC7 flow controller. Turns Off APC7 flow controller.

188 Turns On APCS8 flow controller. Turns Off APC8 flow controller.

189 Turns On APC9 flow controller. Turns Off APC9 flow controller.

190 Turns On APC10 flow controller. Turns Off APC10 flow controller.

191 Turns On APC11 flow controller. Turns Off APC11 flow controller.

192 Turns On APC12 flow controller. Turns Off APC12 flow controller.
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1 8 79 18 Maintenance and Inspection
. 1 Inspection and Maintenance Intervals
Periodical inspection and maintenance are required to maintain the gas chromatograph in good
condition.

The recommended inspection interval for each part is described below. Refer to each section for
details.

18.1.1

Glass insert

Inspect the glass insert before starting a series of analysis.

Take care of dirt and silica wool position and quantity.

An insert counter feature is available in the GC.

For details, refer to diagnosis parameters described in "14.1 Standard Diagnosis" as well as
"14.3 Analysis Counter".

18.1.2 Septum
Replace the septum periodically to avoid carrier gas leakage.
The guideline for replacement is 100 injections. (50 injections for thick needles.)
A septum counter feature is available in the GC.
For details, refer to the diagnosis parameters list described in "14.1 Standard Diagnosis" as
well as "14.3 Analysis Counter".

18.1.3 O-ring for glass insert
Replace the O-ring when replacing the glass insert or if there is a carrier gas leak.

18.1.4 Graphite ferrule
Replace the graphite ferrule if a carrier gas leak is not stopped by tightening.
Replace the ferrule if it is completely compressed.

18.1.5 Capillary column
Re-condition the column if it has not been used for a long time, if ghost peaks are present or
if baseline noise is high.

18.1.6 Flow controller
Re-condition or replace the carrier gas molecular sieve filter if the baseline is unstable.
Every 6 months check the split flow line and the septum purge flow line traps and replace
any saturated traps.

18.1.7 Hydrogen flame ionization detector (FID)

Rinse or replace the igniter and the jet if ignition is not smooth, if the flame often goes out
during the analysis or no peaks are obtained.

GC-2025
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18.1.8 Door switch

The GC-2025 is equipped with a built-in door switch to detect the open/close state of the
oven door. Check the door switch before starting a sequence of analysis. If the instrument is
used for a long time without turning the power OFF, inspect the door switch more often than
once every 6 months.

18.1.9 Cleaning the unit

If the exterior unit surfaces become dirty, clean using a cloth with a neutral detergent.
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79 18 Maintenance and Inspection
1 8. 2 Inspection and Maintenance: Septum

A WARNING
Danger of burns.

DO NOT perform injection port maintenance until the tempelature of
the injection on port has dropped below 5 °C.

@ note

Wait until the injection port has cooled to loosen screws and nuts to prevent them from binding.

Repeated injections can deteriorate the septum, inerfering with its sealing ability and
causing carrier gas leaks. This can cause retention time shifts and poor producibility. In
addition, septum fragments can fall into the glass insert, causing ghost peaks. Periodically
inspect and replace the septum as described in this section.

18.2.1

Inspection/maintenance cycle

The guideline for inspection/maintenance is 100 injections.

Replace the septum every 100 injections. (every 50 injections for thick needles ; ex. gas tight
syringe)

In addition, perform inspection and maintenance in the following cases.

* When the retention time/shifts/reproducibility is poor

* When ghost peaks are detected

If ghost peaks are obtained although no septum fragments are found in the glass insert,
ensure that new septa are conditioned properly.

18.2.2

Inspection/maintenance

B Preparing the gas chromatograph

Select "Maint INJ" (PF menu) from the [SYSTEM] key main screen.

If the system is operating, press the [SYSTEM] key and select [Maint INJ] (PF menu). The
temperature of the injection port and the column oven automatically drops, and the carrier
gas stops when the temperature drops below 50 °C.

When the message "GC is ready for maintenance" appears on the screen, injection port
inspection/maintenance can begin.

Remove the auto injector if it exists.

Lift up the entire INJ/DET cover, and remove it. Because the detector is hot when the flame
is "On", use tweezers or pliers to handle the detector cover.

@ note

For "Maint INJ", refer to "7 Starting and Stopping the GC [SYSTEM]".

GC-2025
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18.2 Inspection and Maintenance: Septum

B Conditioning the septum

For high sensitivity analysis, impurities from the septum may be detected as ghost peaks.

Condition the septum as described below.

(1) Soak the septum in hexane for 10 to 15 hours.
The septum will absorb hexane and swell into approximately twice its size. Therefore,
use a container with a wide opening and a lid.

(2) Take out the septum, and put it into a rinse container.
Pay strict attention when handling a septum swollen with hexane because it can easily
crumble.

(3) Let the septum air dry in a clean area.

(4) After drying, bake the septum at 130 to 150 °C for approximately 2 hours.

@ note

Store the septum in a clean, sealed container to prevent contamination.

H Inspection

When inspecting only the septum, remove the septum nut above the septum, take out the
septum, then condition it or replace it with a new one.

1

Septum nut

/—|L Glass insert nut

Y omsg

Fig. 18.2.1

@ note

The septum nut marked with "P" is dedicated to the SPL for the GC-2010 Plus. DO NOT confuse these
septum nuts with those for the GC-2025.

O O

P
— T —
Septum nut for the GC-2025 Septum nut for the SPL for the GC-2010 Plus

Fig. 18.2.2

H Septum installation

Install the conditioned septum or a new septum using the following procedure.

When using an autosampler, tighten the septum nut by hand until it touches the nut below
the screw, then loosen a half turn. When performing manual injections, you can extend the
life of the septum and prevent the carrier gas leakage by tightening the septum nut by one
thread after approximately 10 injections.
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H Restarting the gas chromatograph main body
Using tweezers, replace the derector cover, then the INJ/DET cover.
When starting up the GC again, select [Anal.] (PF menu). The GC automatically flows the
carrier gas for 5 minutes, and then restores the temperatures set prior to maintenance.
When the STATUS indicator light turns green and the baseline becomes stable, you can
start analysis.
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1 8. 3 Inspection and Maintenance:

242

O-ring for Glass Insert

A WARNING
Danger of burns.

DO NOT perform injection port maintenance until the temperature of
the injection on port has dropped below 50 °C.

@ note

« Wait until the injection port has cooled to loosen screws and nuts to prevent them from binding.

» For the details on handling the glass insert and O-ring, refer to "12 Injection Port".

18.3.1 Inspection/maintenance cycle

If a fluoride O-ring is installed to the glass insert and is used at the injection port temperature
higher than 350 °C for a long time, the durability will be lowered. Check carrier gas leak
every week. The fluoride O-ring can be used multiple times if there is no leak; however, it is
recommended that it should be replaced at the same time with glass insert replacement.
Normally, rubber O-ring is used. If the rubber O-ring is used above 350 °C for an extended
period, it deteriorates rapidly. Use a graphite ferrule on the glass insert in this case, although
its sealing ability is inferior to the rubber type. Perform inspection and maintenance of the O-
ring when the carrier gas leaks.

To stop leaks, tighten the glass insert nut. If the leak continues, inspect the O-ring and
replace if necessary.

18.3.2 Inspection/maintenance

B Preparing the gas chromatograph

Select "Maint INJ" (PF menu) from the [SYSTEM] key main screen.

If the system is operating, press the [SYSTEM] key and select [Maint INJ] (PF menu). The
temperature of the injection port and the column oven automatically drops, and the carrier
gas stops when the temperature drops below 51 °C.

When the message "GC is ready for maintenance" appears on the screen, injection port
inspection/maintenance can begin.

Remove the auto injection if it exists.

Lift up the entire INJ/DET cover, and remove it. Because the detector is hot, use tweezers or
pliers to handle the detector cover.

@ note

For "Maint INJ", refer to "7 Starting and Stopping the GC [SYSTEM]".
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18.3 Inspection and Maintenance: O-ring for Glass Insert

B Replacing the O-ring
Take out the glass insert, remove the O-ring, and install a new O-ring.

@ note

Refer to "18.4 Inspection and Maintenance: Glass Insert" to remove and install the glass insert.

Place the fluoride rubber O-ring approximately 4 mm from the top of the glass insert. When
inserting the glass insert in the injection port, push the glass insert in until the glass insert
touches the bottom of the injection port. This correctly places the O-ring 3 mm from the top
of the glass insert.

—

/ Eﬂ#mm

O-ring

For split analysis For splitless analysis

Fig. 18.3.1 Attaching graphite and fluoride rubber O-ring

B Leak check
A leak will affect reproduceability and carrier gas will be wasted.

Confirm whether there is a leak or not according to the following procedure:

(As for the following procedure, there could be cases in which the error message "purge

leaks" etc. appears. However, it does not matter for the test. Simply, select "Reset Error".)

(1) Set the "Flow Control" to "Cont" on the screen after pressing [SYSTEM] key.

(2) Push the [Stop GC] (PF menu), and the system stops.

(3) Wait that all oven temperature, injection port temperature and detector temperature is
below 40 degrees on the screen after pressing the [MONIT] key.

(4) Push the [On/Off] (PF menu) on the screen after pressing the [FLOW] key, and the
control of AFC stops.
Set the purge flow rate to "0 ml/min".

GC-2025
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18 Mainten
18.3 Inspec

(10)

(11)
(12)

(13)

(14)

ance and Inspection
tion and Maintenance: O-ring for Glass Insert

Remove the capillary column, and blank off with a column nut and the graphite ferrules
with a wire.

Install the blind (G-type blank nut) to the split vent and purge vent port.

Make sure that the supply pressure to the carrier gas (the pressure from a gas cylinder)
is above 300 kPa.

Set the "Split mode" to "DIRECT" and "Control mode" to "PRESS" on the screen of the
after pressing the [FLOW] key.

Set the inlet pressure to 150 kPa. Push the [On/Off] (PF menu), and the control of AFC
starts.

Wait for five minutes. Confirm that the inlet pressure is 125 ~ 175 kPa. If the inlet
pressure is above 175 kPa, unfasten the column nut a little and release the pressure.

If the inlet pressure is below 125 kPa, raise the supply pressure a little.

Confirm that the total flow is below 2 ml/min. If the total flow is above 2 ml/min, then
there is a leak somewhere.

Push the [On/Off] (PF menu) on the screen of the [FLOW] key, and the control of AFC
starts.

Verify that the pressure does not drop more than 15 kPa in one hour. If the pressure
drops more than 15 kPa, a leak exists. It is possible to verify that pressure does not
drop more than 2.5 kPa in 10 minutes.

When the leak check has passed set the system back into operating status.

M Possible leak positions
In case the leak check conditions has failed check the following items on the GC for possible
leaks:

Se

ptum injection inlet, around the injection port, the connection of piping, split vent (around

the blind plug), purge vent (around the blind plug) and the connection of column with a leak
detector or snoop.

In case you have localized a leak in one of the above positions do the following according to
the leak localization:

« Septum injection inlet : replace septum.
« Around the injection port : replace O-ring of glass insert.

oSp
« Pu

lit vent : replace blind plug seal.
rge bent : replace blind plug seal.

« Connection of column : replace graphite ferrules and column nut.

A CAUTION

When Snoop or a similar leak detection fluid is used, be careful not to
splash it on any electric wiring or detector. This could cause an
electric shock.

@ note

NEVER use the leak detection fluid or soapy water for the connection above the carrier gas
controller (AFC) and the detector gas controller (APC). Dripping may damage the controller.

When using snoop liquid for detecting leaks there is always a possibility that a part of the liquid
enters into the pipings which in case of trace analysis can give ghost peaks which may interfere with
your peaks of interest. Then it is recommended to use a leak detector instead.
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79 18 Maintenance and Inspection
1 8. 4 Inspection and Maintenance: Glass Insert

A WARNING
Danger of burns.

DO NOT perform injection port maintenance until the tempelature of
the injection on port has dropped below 50 °C.

@ note

« Wait until the injection port has cooled to loosen screws and nuts to prevent them from binding.
» For the details of handling of the glass insert, refer to "12 Injection Port".

18.4.1 Inspection/maintenance cycle

Inspect the glass insert before starting a series of analysis.

In addition, inspect and maintain the glass insert if the following problems occur.
* If the retention time shifts or reproducibility is poor.

« If ghost peaks are detected.

When the problems above occur, the silica wool may have moved, or become dirty, or the
glass insert could be dirty.

18.4.2 Inspection/maintenance

H Preparing the gas chromatograph
Select "Maint INJ" (PF menu) from the [SYSTEM] key main screen.
If the system is operating, press the [SYSTEM] key and select [Maint INJ] (PF menu). The
temperature of the injection port and the column oven automatically drops, and the carrier
gas stops when the temperature drops below 51 °C.
When the message "GC is ready for maintenance" appears on the screen, injection port
inspection/maintenance can begin.
Remove the auto injector if it exists.
Lift up the entire INJ/DET cover, and remove it. Because the detector is hot, use tweezers or
pliers to handle the detector cover.

[{// NOTE
For "Maint INJ", refer to "7 Starting and Stopping the GC [SYSTEM]".
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18 Maintenance and Inspection
18.4 Inspection and Maintenance: Glass Insert

B Removing the glass insert

Remove the glass insert using the following procedure.
Loosen and remove the glass insert nut while holding the septum nut. Remove the septum

nut assembly by lifting it straight up and moving it to the side.
The glass insert could break if the septum nut assembily is not lifted straight up.

Fig. 18.4.1 Tool: Glass insert wrench, standard accessory Part No. 221-46977

— 1 Septum nut

:[| Glass insert nut

% Top of injection port

Fig. 18.4.2

(2) Use tweezers to lift the glass insert out of the injection port.

@ note
If the O-ring has become fixed, turn the O-ring using tweezers and then lift the glass insert. DO NOT

forcibly lift the glass insert with the O-ring fixed because it may break the glass.

Tweezers

Glass insert

Fig. 18.4.3
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18.4 Inspection and Maintenance: Glass Insert ”

H Cleaning the glass insert
Lf// NOTE

Remove the O-ring before rising the glass insert with solvent. After cleaning, use a new O-ring.

(1) Removing the silica wool.
Septum fragments and other contaminants on the silica wool affect reproducibility.
Ghost peaks may also be present.
Push the silica wool out using a long thin wire.

A WARNING

When using reagents such as organic solvents or acids, work in a
well-ventilated area using a draft chamber or other ventilation
equipment.

Wear protective clothing, such as goggles, gloves, and a lab coat.

If reagents get onto the skin or in the eyes, flush with copious
amounts of water and consult a medical professional.

(2) Removing particles from the glass insert
After removing the silica wool, rinse the interior of the insert by wiping with gauze
soaked in solvent (such as acetone), etc. or soak the insert in organic solvent and clean
with an ultrasonic cleaning unit.

(3) If the the glass insert is extremely dirty
If particles and stains cannot be removed, soak the glass insert in an aqueous solution
of alkaline detergent for glass for approximately 1 day; rinse the insert with large
amounts of water, then, rinse it with organic solvent such as acetone, and let it air dry.
If the glass insert still cannot be cleaned, you can soak it in an aqueous solution of 1 N
nitric acid for 7 to 8 hours, then wash, rinse and air dry as described above.

M Silica wool packing

To repack the silica wool in the glass insert, see "12.2 Glass Insert and Packing
Requirements".
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1 8. 5 Inspection and Maintenance: Graphite Ferrule

248

A WARNING
Risk of burns.

DO NOT perform maintenance until the temperature of the injection
port, detector, and oven have dropped below 50 °C.

@ note

» Wait until the heated zones have cooled to loosen screws and nuts to present them from binding.

» For the details on handling of the graphite ferrule, refer to "4 Installing the Column".

18.5.1 Inspection/maintenance cycle

A graphite ferrule is used at both ends of the capillary column.

In the following situations, inspect or replace the graphite ferrule.

* When a new graphite ferrule is being installed.

* When ghost peaks are detected during temperature increase.

* When the baseline drifts significantly during temperature increase.

18.5.2 Inspection/maintenance

H Troubleshooting

(1)

()

GC-2025

Check for carrier gas leaks

Deteriorating ferrules can cause carrier gas leaks and poor reproducibility.

Check the gap between the back ring and the side ring of the graphite ferrule. If it is in
poor condition, replace it with a new graphite ferrule.

Back ring Side ring Indicates deterioration
- ﬁ |
New graphite ferrule Graphite ferrule in poor condition

Fig. 18.5.1 Graphite ferrule

Check for the source of contamination.

Ghost peaks can be caused by a poorly made column inlet connection.

Baseline drift can be caused by a poor connection at the column outlet (provided the
column has been sufficiently conditioned).

If a contaminated graphite ferrule is causing problems, condition the graphite ferrule
using the procedure described below.



18 Maintenance and Inspection
18.5 Inspection and Maintenance: Graphite Ferrule ”

B Preparing the gas chromatograph
If the system is operating, press the [SYSTEM] key and select [Stop GC] (PF menu). The
temperature of the injection port, the column oven and detector automatically decrease.
Press the [MONIT] key, and ensure that the temperature of the injection port, the detector
and the column oven are 50 °C or less.
Press the [FLOW] key, and select [Off] (PF menu). The injection port/detector inspection/
maintenance can begin.

B Conditioning the graphite ferrule
If a contaminated graphite ferrule is causing problems, condition the graphite ferrule using
this procedure.
Condition the graphite ferrule just before using the system if possible. Otherwise, the ferrule
may become re-contaminated.
Hold the graphite ferrule in the blue flame of a gas burner for 1 to 2 seconds until it becomes

red hot.
A CAUTION
RISK OF BURNS

Support the graphite ferrule with a tool having a heat-resisting handle
such as long nose pliers.

—

1A

Fig. 18.5.2 Conditioning the graphite ferrule
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1 8. 6 Inspection and Maintenance: Capillary Column

A WARNING

Risk of burns. DO NOT perform maintenance until the temperature of
the injection port, detecor, and oven have dropped below 50 °C

@ note

For the details on removing the capillary column, refer to "4 Installing the Column".

18.6.1 Inspection/maintenance cycle

In the following situations, inspect and/or maintain the capillary column.

* When using a new column or a column which has not been used for a long time
* When ghost peaks are detected

* When the baseline is unstable

* When the baseline noise is high

18.6.2 Inspection/maintenance

H Troubleshooting
Check whether the baseline is unstable or ghost peaks are present.
A contaminated column can cause an unstable baseline or ghost peaks. If these problems
occur, the column should be conditioned.

H Preparing the gas chromatograph main body

If the system is operating, press the [SYSTEM] key and select [Stop GC] (PF menu). The
temperature of the injection port, the column oven and detector automatically decrease.
Press the [MONIT] key, and ensure that the temperature of the injection port, the detector
and the column are below 50 °C

Press the [FLOW] key, and select [Off] (PF menu). The inspection/maintenance can then
begin.

@ note

For the details on handling the capillary column, refer to "4 Installing the Column".

B Conditioning the capillary column

Condition the capillary column using the following procedure.

(1) Setting the carrier gas
To condition the column, use the analysis flow rate. However, reduce the split ratio to
conserve carrier gas.

(2) Setting the column oven temperature
Set the column oven to a temperature approximately 30 °C higher than the column
operating temperature during analyses.
Do not exceed the maximum column temperature limit.
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18 Maintenance and Inspection
18.6 Inspection and Maintenance: Capillary Column ”

(3) Setting the injection port temperature and the detector temperature
Use the same temperatures normally set for analyses.
Set the detector to a temperature approximately 30 °C higher than the column operating
temperature.
(4) Conditioning time
Generally condition the column for 2 to 3 hours usually.
If the column is considerably contaminated, increase the conditioning time.
The condition time should be less than 24 hours to avoid unnecessary damage to the
column.

@ note

Certain column liquid phases can be easily damaged.

Verify the maximum column temperatures limit before use and conditioning. High temperatures can
damage the column, particularly if oxygen is present in the columns. If oxygen concentration in the
carrier gas is high, the column liquid phase will be damaged badly. In such a case, the use of an
oxygen trap can reduce the damage.
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1 8 79 18 Maintenance and Inspection
. 7 Inspection and Maintenance: Flow Controller
Three areas in the flow controller should be inspected: the molecular sieve filter and two
traps (PURGE and SPLIT) in case of split/speitless.

Part name Part No. Reference No.
Molecular sieve filter 221-34121-94 @
Trap (PURGE) 221-42559-92 @
Trap (SPLIT) 221-42559-92 ©]

(1) CARRIER

. PURGE(2)
Carrier gas PURGE
IN —fcHr f——b

PHIT kK <HP—— ouT
b3 B kHs——SPLIT
@ ouT

SPLIT
Injection port“IJ:I—D"

Capillary column Column oven

Fig. 18.7.1 Filter locations (split/splitless)

18.7.1 Inspection/maintenance cycle

Replace the purge and split vent traps periodically. The guideline for replacement is usually
6 months. However, when analyzing many samples with high boiling point compounds, or
compounds which are solid at room temperature, you should replace the traps more fre-
quently.
Additionally, in the following cases, you should inspect and maintain the filter and the traps.
* When the baseline is unstable or there is significant noise.
These problems often occur when the molecular sieve filter is saturated. Replace or
regenerate it.
» The replacement cycle of each trap is 6 months. However, if the traps is clogged,
replace it. The following section describes how to decide whether a trap is clogged
or not.
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18.7 Inspection and Maintenance: Flow Controller ”

18.7.2 Inspection/maintenance

B Trap inspection

The procedure below describes how to inspect the trap when capillary column is used. (The

procedure for wide bore columns is described in parentheses.)

Internal diameter

Capillary column: = 0.32 mm

Wide bore column: = 0.45 mm

(1) Set the purge flow rate to "0". For the procedure, refer to "12.5.7 Septum purge".

(2) Leave the column installed. (For wide bore columns, disconnect the column at the
injection port only, and attach a column nut and a graphite ferrule with a wire to the
injection port.)

(3) Set the Split mode to "SPL".

(4) Set the column inlet pressure and the total flow rate to the following values.

Column inlet pressure (PRSS) = 0 (kPa)
Total flow rate (FLOW) =400 (ml/min)
For details, refer to "8 Setting the Analytical Parameters and File Management".

(5) Monitor the column inlet pressure. If the measured value is 50 kPa or more, replace the
trap (SPLIT).

(6) When replacing the split vent trap, replace the purge vent trap also.

B Trap replacement
Perform the following procedure to replace the trap.
(1) Stop the carrier gas flow.
(2) Remove the panel from the INJ/DET unit.
(3) To prevent confusion, replace one trap at a time.
(4) Disconnect the blank nuts from a new trap.
These blank nuts are sealed the trap.
(5) Install the new trap.
The tubing codes indicate they should be used to filter the following flow lines.
S ... Split flow line
P ... Septum purge flow line
C ... Carrier gas inlet flow line

B Molecular sieve filter regeneration

Regenerate the molecular sieve filter using the following procedure.

(1) Stop the carrier gas flow.

(2) Remove the panel from the INJ/DET unit.

(3) Remove the molecular sieve filter.

(4) Regenerate the molecular sieve filter under the following conditions.
Nitrogen or helium gas flow direction ... Reverse of operation direction
Gas flow rate ... 10 to 20 ml/min
Temperature ... 300 °C

Time ... 3 to 4 hours
(5) After regeneration, immediately reinstall the molecular sieve filter into the gas

chromatograph so that it does not become contaminated.
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18 Maintenance and Inspection
18.7 Inspection and Maintenance: Flow Controller

B Joint connection
There are two types connections in the Gas Chromatograph: Type M and Type G. Type M
connections are located at the main tubing connections in the instrument interior and exte-
rior. The metal fittings contact directly.
Type G connectors, which are used in high temperature areas, are connected by tightening
three to five aluminum gaskets between the fittings.

MF fitting Mﬁtting

Fig. 18.7.2 Joining Type M fittings

GM fitti
GF fitting e

Alminum gaskets (3-5 pcs)

Fig. 18.7.3 Joining Type G fittings

Tightening the tubing connections
Tools
2 wrenches 10x12 (standard accessory)
Use the 12 mm wrench for Type M connections and the 10 mm wrench for type G
connections.

Fig. 18.7.4 Tightening the joints
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18 Maintenance and Inspection
18.7 Inspection and Maintenance: Flow Controller »

B Checking for gas leaks

After plumbing the unit, check for gas leaks according to the following guidelines.
(1) Open the main valve of the gas cylinder.
(2) Adjust the gas supply to the specified pressures.
(3) Check for leaks with leak detecting fluid (option) or soapy water on all connections.
Bubbles can be observed if a leak exists.
(4) If aleak is detected:
« Further tighten the connection, or retighten it.
* Replace the seal material.
(5) Wipe off the leak detecting fluid or soapy water using a wet cloth.
Electronic leak detectors can also be used for hydrogen and helium leaks.

<Option>  "Snoop" Gas leak detecting fluid (P/N 670-11514)

Fig. 18.7.5 Leak detecting fluid

@ note

DO NOT use the leak detecting fluid or soapy water for gas leak check on the connections above the
carrier and detector gas controllers (AFC/APC). The drips may damage the controller.
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79 18 Maintenance and Inspection
1 8. 8 Inspection and Maintenance: FID

A WARNING

Verify that the following items have been checked before starting FID

inspection/maintenance.

1.Stop the supply of hydrogen gas, and extinguish the hydrogen
flame.

2. Set the detector temperature to 50 °C or less.

3. Turn off the power of the FID.

4. Remove the capillary column from the FID.

Risk of burns. DO NOT perforem maintenance until the temperature

has dropped below 50 °C

@ note

* When the FID is hot, DO NOT loosen screws and nuts or move parts to prevent binding.

For correct FID handling procedures, refer to "13 Detector".

18.8.1 Inspection/maintenance cycle

When the following problems occur, inspect the FID and perform maintenance if necessary.
* When the FID cannot be ignited

- When peaks are not detected.

- When noise is high

- When the peak shape is abnormal

18.8.2 Inspection/maintenance

18.8.2.1 Igniter

B Troubleshooting

Check for blown filaments.
Replace the igniter with a new one, if the filament is blown.

B Removing and installing the igniter
Loosen the igniter mounting screw shown in Fig. 18.8.1, and pull out the igniter in the
direction indicated by arrow.
When replacing the igniter, detach the cables at the connection.
Install a new igniter by connecting the cable, insert the igniter, and tighten the screw.
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18 Maintenance and Inspection
18.8 Inspection and Maintenance: FID

Igniter

Igniter screw  _—=" /

Fig. 18.8.1

18.8.2.2 FID jet

H Troubleshooting
(1) Checking whether the jet is clogged
If the jet is clogged, ignition may be difficult or peaks may not be detected.
If the tip of the jet is clogged, clean the jet by inserting a slender, long wire into the tip.
(2) Checking whether the jet is dirty
If the jet is dirty, noise may be significant.
If the jet is dirty, wipe off dirt with a cotton swab soaked in organic solvent (such as
acetone), etc.
(3) Checking whether the jet is damaged
If the jet is damaged, the peak shape may be abnormal.
Replace the jet.

[{l/ NOTE
The quartz FID jet can be broken easily. Treat it gently.

CE T

Fig. 18.8.2

Check the type of Jet, because there are some different types of jets.

B Preparing the gas chromatograph
If the system is operating, press the [SYSTEM] key and select [Stop GC] (PF menu). The
temperature of the injection port, the column oven and detector automatically decreases.
Press the [MONIT] key, and ensure that the temperature of the injection port, the detector
and the column oven has dropped below 50 °C.
Press the [FLOW] key, and select [Off] (PF menu). The inspection/maintenance can begin.

GC-2025
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18 Maintenance and Inspection
18.8 Inspection and Maintenance: FID

B Removing the FID

Remove the FID parts using the following procedure.

(1) Removing the igniter and the FID collector
The igniter is integrated into the FID collector. Remove them together. Loosen and
remove the two collector screws. Lift the collector and its screws up at the same time.

Screws

Fig. 18.8.3 Removing igniter and FID collector

(2) Removing the FID high voltage unit
@ Lift the high voltage plate up.
@ Then pull the high voltage cable and its spring out horizontally as shown in Fig. 18.8.4.

High-voltage plate

@ﬂ High-voltage cable

Fig. 18.8.4 Removing the FID high voltage unit

H Removing the FID jet
Remove the FID jet using a hexnut screwdriver.

Fig. 18.8.5 Hexnut screwdriver (option, part No. 670-18800)
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Fig. 18.8.6 Removing the FID jet

M Installing the FID jet
Tighten the FID jet securely using a hexnut screwdriver

Hexnut screwdriver
Fix here

\Jet

Fig. 18.8.7 Installing FID jet

Reinstall other parts in reverse order.
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1 8. 9 Inspection: Door Switch
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A WARNING

Inspect the door switch when the column oven temperature is
lowered to 50 °C or below.

RISK OF BURNS - DO NOT attempt to carry out maintenance while
the component is hot.

18.9.1 Inspection intervals

Before placing the instrument in the [SYSTEM On] status after power-up or when it is placed
in the [SYSTEM Off] status for maintenance or inspection, check the door switch. If the
instrument is used for a long time without turning the power OFF, place the instrument in the
[SYSTEM Off] status and inspect the door switch at least once every 6 months.

18.9.2 Inspection procedures

H Troubleshooting
The GC-2025 is equipped with a built-in door switch to detect the open/close state of the
oven door.
If the door is opened with column oven temperature control disabled, such as during column
replacement, an alarm beep sounds and the message "Oven door is opened" appears.

H Preparing the gas chromatograph
If the system is operating, press the [SYSTEM] key and select [Stop GC] (PF menu). The
temperature of the injection port, the column oven and the detector automatically decreases.
Press the [MONIT] key, and ensure that the temperature of the injection port, the detector
and the column oven has dropped below 50 °C. Press the [FLOW] key, and select [Off] (PF
menu). The inspection can begin.

H Door switch inspection
(1) Open the oven door in the [SYSTEM Off] status.
(2) If an alarm beep sounds and the message "Oven door is opened" appears, the door
switch is working properly.

H Action to take if the message is not displayed
If the message "Oven door is opened" is not displayed when the oven door is opened with
column oven temperature control disabled, the door switch may have failed. Since the
switch needs repair, contact your Shimadzu representative.

A WARNING

When the door switch is not working properly, the power to the heater
cannot be shut off immediately even if the oven door is opened with
temperature control enabled. This could cause hot air to blow out
from the oven, resulting in burns or ignition of any surrounding
flammable materials.
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79 19 Troubleshooting
1 9. 1 Troubleshooting

This section describes possible problems, causes and solutions. They are divided by analytical
procedure.

If the problem is not solved by following the recommended solutions, or if other problems occur,
contact your Shimadzu representative.

19.1.1 Gas and pressure settings

19.1.1.1  When the pressure/flow rate cannot be set or does not reach the set value
19.1.1.2 Continual gas leaks

19.1.2 Temperature control
19.1.2.1 When the temperature does not increase or reach the set value

19.1.3 Detector
19.1.3.1 FID
1. The FID flame does not ignite properly
2. The FID baseline is fluctuating
3. Baseline noise is high
19.1.4 Chromatogram and data
19.1.4.1 No peaks or extremely small peaks
19.1.4.2 Presence of ghost peaks
19.1.4.3 Abonormal peak shape
19.1.4.4 Poor retention time reproducibility
19.1.4.5 Poor peak area reproducibility

19.1.5 GC display
19.1.5.1 Battery voltage error is shown

GC-2025
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19 Troubleshooting
19.1 Troubleshooting

19.1.1 Gas and pressure settings

19.1.1.1 When the pressure/flow rate cannot be set or does not attain the set value

Possible Cause

Solution

No gas is supplied.

Open gas cylinder main valve to supply gas.

Supply pressure is low.

Set carrier gas supply pressure to 300 to 980 kPa.
Hydrogen: 300 to 500 kPa

Air: 300 to 500 kPa

Makeup gas: 300 to 980 kPa

Gas leaks

Check for gas leaks, and tighten leaking connections.
Replace gasket or septum.

(Refer to "1.3.11 Gas type and supply purity" in the
Instruction Manual.)

The injection port or detector is not selected for the
analytical flow line.

Select the unit for the line correctly.
(See "8.3 Specifying the Analytical Flow Line Compo-
nents ([Line Config])".)

AFC/APC: Incorrect valve set.
Set value is outside controllable range.

Set pressure to proper value.
(Refer to "21 AFC, APC" in the Instruction Manual.)

Carrier gas type, column length, inner diameter and
film thickness are incorrect.

Set carrier gas type, column length, inner diameter
and film thickness correctly.

(Refer to "12.5.2" and "12.5.3 Setting column param-
eters" in the Instruction Manual.)

Total flow rate is set too low, and pressure cannot
increase.

(In this case, measured flow rate of split vent is
extremely low.)

Increase the total flow rate.
(Refer to "21 AFC, APC" in the Instruction Manual.)

Split vent trap is clogged.

(Even if total flow rate is set high, the measured flow
rate from the split vent is low and the pressure is
high.)

Replace trap.
(Refer to "18.7 Inspection and Maintenance: Flow
Controller" )

Response of the sensor located inside the AFC or
APC changes over time.

Carry out offset calibration.
(See "21.6 AFC and APC Offset Calibration".)

19.1.1.2 Continual gas leaks

Possible Cause

Solution

Part is incorrectly installed.

Install part correctly.
(Refer to "1.3.11 Gas type and supply purity" in the
Instruction Manual.)

Graphite ferrule or other seal is damaged.

Replace damaged gasket part with a new one.

If tubing or connections are damaged, replace them.
If the problem can not be solved, contact your Shimadzu representative.
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19 Troubleshooting
19.1 Troubleshooting

19.1.2 Temperature control

19.1.2.1 When the temperature does not increase or reach the set value

Possible Cause

Solution

GC has not started yet.
(Press [SYSTEM] key to display GC startup
procedure screen.)

Press [SYSTEM] key, and press [Start GC] (PF
menu).

Heater control is set to "Off"

Set control to "On" on COL/INJ/DET setup screen.

Because start time is set to a high value (or "9999"),
heating has not started yet.

Set start time to a lower value.
(Note: Immediately after this setup value is changed,
the new value is in effect.)

The injection port or detector is not selected for the
analytical flow line.

Select the unit for the line correctly.
(See "8.3 Specifying the Analytical Flow Line Compo-
nents ([Line Config])".)

Heat loss is being caused by an open oven door or
insulation out of place.

Close the oven door.
Replace the insulation.

Because maximum temperature is set to a very low
value, an overheat error has occurred.

Increase the maximum temperature setting.
(See "16.6.4 Setting the maximum temperature lim-
its".)

Because DET actual temperature is lower than the
set value of COL temperature. (According to keep
the detector clean, column oven temperature can not
exceed DET actual temperature.)

Set DET temperature larger than COL temperature.

Only an oven with the CRG option can attain a temperature below room temperature.
The lower temperature setting may cause an error if the CRG option is removed or
turned off. Change the temperature setting.

19.1.3 Detector

19.1.3.1 FID

1. The FID flame does not ignite properly

Possible Cause

Solution

Column is not connected.

Connect the column.

Hydrogen gas is not supplied or its flow rate is incor-
rect.

Supply hydrogen gas, or set its flow rate to a proper
value.

Hydrogen gas has not been flowing long enough to
replace the air in the tubing.

Wait for 30 to 60 minutes to allow the air to be
completely replaced with hydrogen.

Air is not supplied or its flow rate is incorrect.

Supply air, or set its flow rate to a proper value.

Refer to "18.8 Inspection and Maintenance: FID", and inspect the FID.

If a jet is clogged, clean or replace it.

A defective Igniter filament must be replaced.

immediately and inspect the FID.

A WARNING

If the FID ignition has failed, shut off the hydrogen gas supply

GC-2025
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19 Troubleshooting
19.1 Troubleshooting

2. The FID baseline is fluctuating

Possible Cause

Solution

Carrier gas leaks.

Tighten leaking connections.

Replace tubing or septum.

(Refer to "1.3.11 Gas type and supply purity" in
Instruction Manual.)

Carrier gas or makeup gas quality is poor.

Replace gas with higher purity gas.
Provide a molecular sieve filter in the gas flow line.

Molecular sieve filter is saturated.

Recondition the molecular sieve filter.
(Refer to "18.7 Inspection and Maintenance: Flow
Controller" in Instruction Manual.)

Injection port is contaminated.
Column is contaminated.

Inspect the glass insert. Clean or replace the glass
insert.

(Refer to "18.4 Inspection and Maintenance: Glass
Insert" in Instruction Manual.)

Re-condition the column.

Compressed air is contaminated (the baseline fluctu-
ates according to the compressor pressure).

Install a silica gel trap on either end of the pressure
regulator.
Use air from a gas cylinder instead (with the FID on).

Hydrogen gas has not been flowing long enough to
replace the air in the tubing.

Wait for 30 to 60 minutes to allow the air to be
completely replaced with hydrogen.

Room temperature is not within the recommended
range and/or is fluctuating considerably.

Keep the room temperature within the recommended
range and move the system away from heat or A/C
vents, etc.

3. Baseline noise is high

Possible Cause

Solution

Carrier gas quality is poor.

Replace carrier gas with higher purity gas.
Provide a molecular sieve filter in the carrier gas flow
line.

Hydrogen gas quality is poor.

Replace hydrogen gas with higher purity gas.

Gas leaks

Check the leak in
connection area.
Tighten leaking connectors.

injection port and column

The quartz jet is dirty.

Inspect, clean, or replace the jet.

If the jet is damaged, replace it. If the collector is coated with white powder, contact your

Shimadzu representative for replacement.

GC-2025




19 Troubleshooting
19.1 Troubleshooting

19.1.4 Chromatogram and data

19.1.4.1 No peaks or extremely small peaks

Peaks may not be able to be detected because of high noise.
Refer to 19.1.3.1.3 and 19.1.3.2.3, "baseline noise is high."

Possible Cause

Solution

Carrier gas is not flowing.

Start carrier gas flow.

Carrier gas leaks.

Tighten leaking connectors.

Split ratio is too high (for split analysis).

Reduce split ratio.

Sample concentration is low. Or injection volume is
too low.

Increase sample concentration or injection volume.

Wrong column is used.

Replace existing column with one appropriate for the
compounds analyzed (more polar, less polar, etc.)

Column temperature is too low.

Increase column temperature.

Signal cable of detector is connected incorrectly.

Connect signal cable correctly.

Detector is set to "Off".

Set detector to "On".

Detector parameter have been is set incorrectly.

Increase range and attenuation sensitivity.

Hydrogen flame is extinguished.

Check hydrogen/air flow rate, then ignite.

Zero level far below "0".

Press "MONIT" key then press "ZERO Adj" (PF
menu) to execute zero point adjustment.

Another analytical condition, such as temperature or
column flow rate is incorrect.

Change the analytical conditions.

If the jet or the cable is damaged, contact your Simadzu representative for replacement.

19.1.4.2 Presence of ghost peaks

Possible Cause

Solution

Septum purge is not flowing.

Flow septum purge.

Peaks which did not elute during previous analysis is
detected.

Increase column oven temperature to maximum
temperature in analysis to eliminate sample
remaining inside column.

Sample is contaminated.

Prepare sample newly.

Micro syringe is dirty.

Clean micro syringe. Or replace it with a new one.

Carrier gas purity is low.

Replace carrier gas with one of higher purity. Provide
molecular sieve filter in carrier gas flow line.

Substances of high boiling point accumulated at
column inlet end are flowing out.

Re-condition column.
Clip the injection port end of the column.

Injection port is dirty.

Clean or replace glass insert.
(Refer to "18.4 Inspection and Maintenance: Glass
Insert" in Instruction Manual.)

Tubing, pressure regulator, etc. are contaminated
with oil, etc.

Replace tubing, pressure regulator, etc. with clean
ones.

Septum chips are present inside glass insert or
column.

Clean or replace glass insert. Fold tip of capillary
column, and remove folded portion.
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19 Troubleshooting
19.1 Troubleshooting

19.1.4.3 Abnormal peak shape

Fronting (leading) : The peak increases slowly. The first half peak area is higher.

Tailing

: Once the peak has eluted, the baseline does not immediately return

to its zero level. The second half peak area is higher.

—Time

Fronting

—Time

Tailing

Possible Cause

Solution

Fronting: the column
Column is overloaded.

Dilute sample.
Decrease injection volume, or increase split ratio.
Use a column with a greater film thickness.

Peaks are co-eluting

Change an analysis condition.
Replace column to obtain better separation.

Tailing, fronting
Injection port temperature is low.

Increase injection port temperature.

Tailing
Column is contaminated.

Re-condition column.
(Refer to "18.6 Inspection and Maintenance: Capil-
lary Column" in Instruction Manual.)

Tailing
Glass insert is damaged.

Replace glass insert.
(Refer to "18.4 Inspection and Maintenance: Glass
Insert" in Instruction Manual.)

Tailing
Septum purge is not flowing or is too low.

Verify septum purge flow.
Increase septum purge flow rate.
(Refer to "21 AFC, APC" in Instruction Manual.)

Tailing
Septum fragments are present inside glass insert or
column.

Clean or replace glass insert. Clip the injection port
end of the column.

19.1.4.4 Poor retention time reproducibility

Possible Cause

Solution

The carrier gas cylinder is almost empty.

Replace the gas cylinder with one of at least 3 MPa
pressure.

Carrier gas flow rate is fluctuating due to a gas leak.

Tighten leaking connections.
Replace tubing or septum.

Column is overloaded.

Decrease sample size.

Dilute sample.

Increase split ratio.

Use a column with a thicker film.

Room temperature is not within the recommended
range or is fluctuating considerably.

Keep the room temperature within the recommended
range or reduce temperature fluctuations.

Syringe tip is clogged, and sample is not properly
injected.

Clean or replace syringe.

If the gas supply pressure is fluctuating due to failure of the gas cylinder pressure
regulator, repair or replace it. Contact your Shimadzu representative.
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19 Troubleshooting
19.1 Troubleshooting

Possible Cause

Solution

The carrier gas cylinder is almost empty.

Replace the gas cylinder with one of at least 3 MPa
pressure.

Carrier gas flow rate is fluctuating due to a gas leak.

Tighten leaking connections.
Replace tubing.

Sample is not injected completely.

Perform injections accurately.
Replace the syringe with a new one.

Column is overloaded.

Decrease sample size.

Dilute sample.

Increase split ratio.

Use a column with a thicker film.

Room temperature is not within the recommended
range or is fluctuating considerably.

Keep the room temperature within the recommended
range or reduce temperature fluctuations.

Syringe tip is clogged, and sample cannot be aspi-
rated well.

Clean or replace syringe.

Syringe tip is clogged, and sample is not properly
injected.

Clean or replace syringe.

Syringe plunger is stiff, and does not move
smoothly.

Clean syringe barrel and plunger.
Clean or replace syringe.

Silica wool inside glass insert is packed incorrectly.

Re-pack the silica wool.

If the gas supply pressure is fluctuating due to failure of the gas cylinder pressure regu-

lator, repair or replace it. Contact your Shimadzu representative.

19.1.5 GC display (In cases where in the setting screen is reinitialized

each time power is turned on)

For GC-2025, various analysis conditions are stored, and during installation environmental
settings are set by our field engineer and stored in the GC’s memory. When the power of the
GC main unit is turned off, these parameters are backed up in the memory by the built-in
battery (CPU battery). However, because the CPU battery is a consumable, the supplied

voltage decreases with long-term use.

The battery life / replacement frequency for the CPU battery life is about 5 years. The error
message "Battery voltage error" will be displayed when the battery is exhausted. If you
continue to use the GC in this state, the memory will be initialized at startup and all
parameters, including analysis conditions, will be reset to the initial values; this will be shown
in English on the GC display. In such an event, you will need to reconfigure all parameters

such as GC environmental setting parameters and analysis conditions.

For this reason, we suggest as a rough guide, to replace the batteries every five years.
Please contact our sales office, distributor or service representative. We will assign a field

engineer to visit your location.

19.1.5.1 Battery voltage error is shown

Possible Cause

Solution

Voltage drop of CPU battery.

When battery replacement of the CPU is required,
contact our business office or a sales representative.
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¥ 19 Troubleshooting
1 9. 2 Error Messages

The system is programmed to diagnosis certain errors. When an error is detected, an alarm
sounds and one of the error messages shown below is displayed. The detected errors are
recorded in the "Error Log".

When confirmation screens are shown select one of the following actions:

Resets the system parameters, restoring the conditions prior to the
Reset Error error. System control resumes. Remove the cause of the error before
selecting "reset".

Ignore Error Keep the system as it is. Check for the error to resolve it.

The codes provided with the errors help the service representative identify the errors.
Provide the code when calling about an error. These codes are also recorded in the error log.

@ note

When the system cannot be started due to an abnormality in the ROM, the messages below are
displayed. The error does not have any error code.

Rom Error Please call a service person.
Rom Error (Fatal) Please call a service person.

When these messages are displayed, the system cannot be used. Turn off the power of the
system and contact your Shimadzu representative.

19.2.1 System errors
Power supply failure
Code Message CS Note
1 DC 5V is out of range No
2 DC 24 V is out of range No
3 DC -15 V is out of range No
PCB failure
Code Message CS Note
7-10 DET#n PCB error No n=1-4
11-12 CARm AFC PCB error No m=1-2
13-16 Det APCn PCB error No n=1-4
a-b=1-3, 4-6, 7-9, 10-12,
23-28 APC a-b PCB error No 13-15, 16-18
A/D converter failure
Code Message CS Note
30 COL A/D conv. error No
31 INJ1 - DET2 A/D error No
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19 Troubleshooting
19.2 Error Messages

Feed back loop communication error

Code

Message CS Note

33

Loop back test error No

If the above error messages appear, the hardware has failed. The GC system cannot be
used in the event of these total errors. Turn off the the system, and contact your Shimadzu
representative.

Room temperature sensor/atmospheric pressure sensor error

Code Message CS Note
5 Room temperature is out of range Yes
6 Atm. pressure is out of range Yes

The room temperature or the atmospheric pressure is out of the AFC performance range.

If this error occurs although the actual room temperature/atmospheric pressure is within the
range, the AFC sensors may have failed. The system cannot be used. Turn off the system,
and contact your Shimadzu representative.

Low voltage of CPU board battery

Code

Message CS Note

34

Battery voltage error Yes

The CPU battery is exhausted and needs to be replaced. Please contact a Shimadzu sales
representative.

If you continue to use the GC in this state, the memory will be initialized at startup and all
parameters, including analysis conditions, will be reset to the initial values.

For this reason, we suggest as a rough guide, to replace the batteries every five years.
Please contact our sales office, distributor or service representative. We will assign a field
engineer to visit your location.

Cooling fan error

Code

Message CS Note

35

Cooling fan error No

The GC cooling fan is out of order. Turn off the system, and contact your Shimadzu
representative.

Damage in electronics

Code Message CS Note
36 ROM error No
37 RAM error No
38 CPU register error No

Repair is necessary. Contact your Shimadzu representative.

Clock reset

Code

Message CS Note

29

Clock is initialized No

The built-in clock has reset. As a result, other saved parameters may have changed. Check
the installation, temperature and flow rate settings. Initialize the parameters or reset them if
necessary.

If the same message is displayed repeatedly, the hardware has failed. The system cannot
be used. Turn off the system, and contact your Shimadzu representative.
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19 Troubleshooting
19.2 Error Messages

19.2.2 Operations errors

Value outside of range was entered

Code Message CS Note
5001 Input parameter out of range No

The numeric value entered is out of the valid range. Enter a valid number.
File operation errors

Code Message CS Note
5002 Invalid file no. No
5003 This file is now used No
5004 File initialize failure No
5005 File can't be copied No

These messages appear when an incorrect file operation was attempted.
Press another key, and continue operation.

Overflow of calculated pressure value

Code Message CS Note
5006-5008 _
5070-5072 CARKX calc. prss out of range No x=1-3

The carrier gas pressure calculated from the linear velocity, the flow rate or the split ratio.
The input is outside the set range. Change the conditions so that the pressure is within the
set range, and enter the new value.

Overflow of calculated flow rate value

Code Message CS Note
5009-5011 CARX calc. flow out of range No x=1-3

The carrier gas total flow rate calculated from the split ratio or the pressure you have input is
outside the set range. Change the conditions, and enter a new value.

Overflow of calculated APC pressure value

Code Message CS Note
5012, 5015 n=1-4
5018, 5021 MUPnN calc. prss out of range No makeun aas
5045-5048 pg
5013, 5016 n=1-4
5019, 5022 HGNn calc. prss out of range No Hydrogen
5014, 5017 n=1-4
5020, 5023 AIRnN calc. prss out of range No Air
5024-5041 y=1-18
5049-5066 APCy calc. prss out of range No AUX APC
5042-5044 x=1-3
5067-5069 PURX calc. prss out of range No septum purge

The pressure calculated from the flow rate you have input is outside the set range. Change
the conditions, and enter a new value.
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19 Troubleshooting
19.2 Error Messages

Overflow of calculated flow rate value in programs

Code Message CS Note
5073, 5074 -
5077, 5078 CAR m calc.flow out of range No m=1-2
5075, 5076 CAR m calc.ratio out of range No m=1-2

The carrier gas total flow rate calculated from the split ratio program you have input is out-
side the set range.

19.2.3 Optional device error (AOC-20i/s)

Code Message CS Note
6001, 6023 AOCmMm rack error No
6002, 6024 AOCm syringe error No
6003, 6025 AOCm plunger error No
6004, 6026 AOCmMm can not start No
6005, 6027 AOCm RAM initialized No
6006, 6028 AOCm ROM error No
6007, 6029 AOCm CH2 command error No
6008, 6030 AOCm sample vial is not set No
6009, 6031 AOCm RAM error No
6010, 6032 AOCm installation error No
6011, 6033 | AOCm CH1 error No m=1-2

1: Main AOC,

6012, 6034 AOCm CH2 error No 2: SUB AOC
6013, 6035 AOCm waste vial is not set No

6014 AOC-20s rotating error No

6015 AOC-20s exp. and ctrl. Error No

6016 AOC-20s up/down error No

6017 AOC-20s can not start No

6018 AOC-20s vial setting error No

6019 AOC-20s vial returning error No

6020 AOC-20s holding error No

6021 AOC-20s sample vial removed No

6022 AOC-20s vial is not set No

One of the these messages appear when an error has occurred in the AOC-20i auto injector
or the AOC-20s auto sampler.
For details, refer to the AOC-20 User's Manual.

19.2.4 Communication errors

External device communication error (i.e., Chromatopac)

Code Message CS Note
4001 Time out No
4002 Parity error No
4003 Message is not accepted No
4004 Data is invalid No
4005 Command is invalid No
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19 Troubleshooting
19.2 Error Messages

Code Message CS Note
4006 Data is out of range No
4007 TRS port is shut down No
4008 TRS file error No

One of these messages appear during a link failure or communication failure. (When a
communication error occurs, the link is automatically disconnected.)

When one of these messages appears, check the connection status, and reset the link.
AOC communication errors

Code Message CS Note
4009 AOC command is invalid No
4010 AOC data is out of range No
4011 AOC time out No
4013 AOC link error No

One of these messages appear during a link failure or communication failure. (When a
communication error occurs, the link is automatically disconnected.)
When one of these messages appears, check the connection status, and reset the link.

19.2.5 Detector errors
Detector flame error
Code Message CS Note
4109-4112 DET#n flame is out No n=1-4
The detector flame (FID) has been extinguished.
Check the gas supply, and ingnite the detector again.
If the flame error occurs repeatedly, the hardware has failed. The system cannot be used.
Turn off the system, and contact your Shimadzu representative.
Detector ignition errors
Code Message CS Note
4203-4206 DET#n ignition failed No n=1-4
This message appears when the FID does not ignite within a certain time.
When the message appears, hydorogen gas flow does not stop automatically for manual
flow control.
Shut off the hydrogen gas first for safety, then check the following items.
(1) The column is connected
(2) Hydrogen is supplied at proper flow rate
(3) Airis supplied at proper flow rate
(4) Filament in igniter is intact
(5) The jetin the FID is not clogged
(6) Unused FID is not set to On
Code Message CS Note
4207 H2, AIR APC are not ready No

This message appears when the APC for hydrogen or air is not ready at the time of ignition.
Check whether the gas supply pressure is stable and whether gas does not leak.

If there is no problem with the gas supply, the hardwere has failed. Turn off the system, and
contact your Shimadzu representative.
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19 Troubleshooting
19.2 Error Messages

19.2.6 Other errors

Code Message

CS

Note

4301 Settings were changed

No

This message appears when a set value was changed while the program is running. If the
paramenter or event has not yet been executed, the new value is used for the analysis.

Code Message CS Note
4302 Program time is over No
4303 Clean up time is over No
4304 Pre-run prog. time is over No

This message appears when the program execution time exceeds the maximum allowable
value (9999.99 min). Change the program so that its total execution time does not exceed

"9999.99 min".

The program continues running after this error occurs, and stops at 9999.99 min.
Code Message CS Note
1001 Heat is escaping Yes

This message appears when large heat loss is occurring. The oven door may be open, or

the insulation may not be in place.

If the column over door is open, close it and select "Reset Error".
If the insulation has been disturbed, replace the insulation, and then restart the system.

Code Message

CS

Note

1002-1009 xxx temp exceed the limit

Yes

xxx=COL, INJ1, DET1,

INJ2, DET2

This message appears when the maximum temperature limit has been exceeded. Change
the maximum limit temperature if necessary.

Temperature sensor errors

Code Message CS Note
1010-1017 XXX sensor is short circuit Yes
- xxx=COL, INJ1, DET1,
1018-1025 XXX sensor is down Yes INJ2, DET2
1026-1033 XXX Sensor is error Yes

When one of these messages appears, the temperature sensor may have failed.

The sensor cannot be used. Replace or repair it. Turn off the system, and contact your

Shimadzu representative.

Unstable temperature with CRG

Code Message CS Note
1034 COL CRG cannot be controlled Yes
1035 INJ2 CRG cannot be controlled Yes

This message appears when the column over or the INJ2 cannot be cooled down because
the column oven door remains open or insufficient coolant (also for INJ2) prevents the oven

CRG from cooling.

If the column oven door is open, close it and select "Reset Error".
Turn off the system, replace the coolant, and then restart the system.

GC-2025
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19 Troubleshooting
19.2 Error Messages

Overheat
Code Message CS Note
1036 Overheat is sensed Yes Overheat detected by
thermocouple
xxx=COL, INJ1, DET1,
1037-1044 xxx temp controller broken Yes INJ2, DET2
An error may have occurred in the temperature control circuit.
Turn off the system, and contact your Shimadzu representative.
Relay/heater control errors
Code Message CS Note
1045 COL relay error No
1046 INJ1-DET2 relay error No
1048 Heater controller error No

An error may have occurred in the control circuit. Turn off the system, and contact your
Shimadzu representative.

Code Message CS Note

1049-1052 DET#n set temp is low No n=1-4

This message appears when the detector temperature setting value is smaller than that of
the oven.

If this message appears, change the setting value of the detector temperature.

If set the setting of protection against contamination to "No", need not to change the setting
value of the detector temperature. (Refer to 16.6.4.3)

Pressure/flow rate control errors

Code Message cs Note
2005-2007 CARXx purge leaks Yes x=1-3
2014, 2017
2020, 2023 DetAPC n makeup gas leaks Yes
2015, 2018 _
2021, 2024 DetAPC n hydrogen leaks Yes n=1-4
2016, 2018 )
2022, 2025 DetAPC n air leaks Yes
2026-2043 APC y leaks Yes y=1-18

The pressure cannot reach the set value. Check whether gas is supplied and whether gas is
leaking from connections.

ll/ NOTE

Gas leaks may be occurring in several locations.

(Example) If the purge flow rate is too low, the message "Purge leaks" may appear. If the carrier gas is
also leaking, the ESC or TFC error message may not be displayed first.
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19 Troubleshooting
19.2 Error Messages

Pressure/flow rate control errors (valve leak error)

Code Message CS Note
2048-2050 CARX purge valve leaks Yes x=1-3
2057, 2060
2063, 2066 DetAPC n makeup valve leaks Yes
2058, 2061 -
2064, 2067 DetAPC n hydrogen valve leaks Yes n=1-4
2059, 2062 .
2065, 2068 DetAPC n air valve leaks Yes
2069-2086 APC y valve leaks Yes y=1-18
2132, 2133 CAR m AFC valve leaks Yes m=1-2

Gas is flowing even though the set value is 0 kPa (or ml/min).
If gases are supplied, an AFC/APC valve error may have occurred.
Turn off the system, and contact your Shimadzu representative.

Abnormal component operation

Code Message CS Note
2091-2093 CARX purge is out of control Yes x=1-3
2100, 2103 .

2106, 2109 DetAPCn makeup gas is out of control Yes

2101, 2104 . _

2107, 2110 DetAPCn hydrogen is out of control Yes n=1-4

2102, 2105 -

2108, 2111 DetAPCn air is out of control Yes

2112-2129 APCly is out of control Yes y=1-18

2130, 2131 CARm AFC leaks Yes 1.2
m: -

2134-2137 CARm AFC is out of control Yes

2138-2140 CARX prim is out of range No x=1-3

Verify whether a continuous supply of gas is available at the required pressure.

If there is no problem in the gas supply, the control system, such as the APC, may have
failed.

Turn off the system, and contact your Shimadzu representative.

Code Message CS Note

2141, 2142 CARmM is not controlled No m=1-2

This message appears when the temperature control starts without carrier gas control.
If this message appears, set the setting of the flow controller to "On" or remove the flow con-
troller from the line configuration.
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19 Troubleshooting
19.2 Error Messages

19.2.7 Warning messages
Code Message CS Note
9000 COL CRG use time is over No
9001 INJ2 CRG use time is over No
9002 Fan use time is over Yes
9004-9006 CARXx septum counter is over No 1.3
X= -
9007-9009 CARXx insert counter is over No
. . xxx=COL, INJ1, DET1,
9012-9016 XXX sensor use time warning Yes INJ2, DET2
These messages appear when the time or the count exceeds the set value, but does not
indicate any error. Refer to "14 Diagnosis", and clear the message.
In case of "Fan use time is over", "LCD back light use time over" and "xxx sensor use time
warning", turn off the power, and contact your Shimadzu representative.
Code Message CS Note
9010 System is not ready No
This message appears when the analysis was started before it was ready. Normally, do not
start the analysis until the system is ready.
If this message appears when all the parameters are ready, check the ready setting for
unused components and check the equilibration time.
Code Message CS Note
9011 Ignition finished(retried) No
Ignition sequence was re-attempted, because the ignition failed initially.
This does not affect the analysis. If this massage appears frequently, check "DETECTOR
IGNITE" and "DETECTOR IGNITION" by the standard diagnosis procedure.
Also check for gas leaks and verify the gas flow rates. If set values are correct, contact your
Shimadzu representative.
19.2.8 Messages other than error and warning messages

If the oven door is opened while column oven temperature control is disabled, such as in the
[SYSTEM Off] status, an alarm sounds and the message "Oven door is opened." is
displayed.

Before enabling column oven temperature control, ensure that the oven door is closed
completely.

If power consumption is continuously at a high level, the message "PWR Plug check" is
displayed.

If the power plug is not inserted securely, ignition may occur due to overheating. Check the
condition of the power plug.

Press the [CE] key to clear the message.
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The following tables list maintenance parts

consumable parts.

tenance Parts

¥ 20 Maintenance and Inspection

and their part numbers (P/N). These parts are

20.1.1 Septum
Parts name P/N Purpose
Silicon rubber septa (with 20 pcs) S201-35584 Injection port septa (Up to 350 °C)
Septa for high temperature (with 20 pcs) | S221-48398-91 Injection port septa (above 400 °C)
LL long-life septa (with 20 pcs) S221-48972-91 | Injection port septa (above 400 °C)
Thermogreen LB-2 (with 10 pcs) $221-35507-01 Injection port septa (Up to 350 °C)
The type of bleeding differs according to the type of septum and bleeding appears on a
chromatogram in different patterns. For high sensitivity analysis, select a septum for which
bleeding does not appear in positions that hinder the peaks of the subject compounds.
20.1.2 O-ring for glass insert
Part name P/N Purpose
Fluoride rubber O-ring (with 5 pcs) S036-11203-84 | standard (Up to 400 °C)
20.1.3 Glass insert
Part name P/N Purpose
Glass insert (For split) S221-41444-01 | For split injection technique
Glass insert (For splitless) S$221-48335-01 | For splitless injection technique
Deactivated glass insert (For splitless) | S221-48876-03 | 5 pcs with deactivated wool
Glass insert (For residual solvent analy- | S221-38107-01
sis kit)
Glass wool (with 2 g) S221-48600 Packed in glass insert
20.1.4 Graphite ferrule
Part name P/N Purpose

Graphite ferrule G0.5 (with 10 pcs)

$221-32126-05

Capillary column installation
(less than 0.5 mm o.d.)

Graphite ferrule G0.8 (with 10 pcs)

$221-32126-08

Wide bore capillary column installation
(0.5 mmto 0.8 mm o.d.)
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20 Maintenance and Inspection
20.1 Maintenance Parts

20.1.5 Capillary column

To select a capillary column, refer to a column manufactuer's catalog.

20.1.6 Flow controller

Part name P/N Purpose
Molecular sieve filter S221-34121-94 | For removing contamination in carrier
gas
Trap (SPLIT) S221-42559-92 | Split flow line trap
Trap (PURGE) S221-42559-92 | Septum purge flow line trap
Aluminum gaskets (with 500 pcs) S201-35183-84 | For tubing connections

20.1.7 Hydrogen flame ionization detector (FID)

Part name P/N Purpose
Jet S221-48258-91 | Standard jet for FID, 0.3 mm inner
diameter
Jet, $0.8 S221-49373-91 For water analysis, 0.8 mm inner diame-
ter
FID collector S221-72322-91
Igniter S221-41847-93 | Igniter for FID
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- 1 AFC and APC Overview

The AFC (Advanced Flow Controller) is an electronic flow controller which sets and controls carrier
gas pressures and flow rates based on entered parameters.

The APC (Advanced Pressure Controller) is an electronic flow controller for controlling detector
gas pressures. The AUX APC can control the gas pressure of other optional devices.
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9 21 AFC, APC
2 1. 2 Definition of Terms

H Column inlet pressure

Column inlet pressure refers to the injection port pressure.
When set to "0 kPa", the injection port pressure is equal to atmospheric pressure.

H Total flow rate
Total flow rate is the flow rate controlled by the TFC (Total Flow Controller) located upstream

of the injection port.
(Refer to Fig. 21.3.1)

B Column flow rate
The column flow rate in the GC-2025 gas chromatograph indicates the volume flow rate
inside the column converted at atmospheric pressure and room temperature, which
corresponds to the flow rate measured at room temperature by a flow meter connected to
the column outlet.
The column flow rate can be calculated with the following equation:

60 d4 Ts
C=———— X (P2-P0?2) X —
256 uL.T Ps
where
Fc : Column flow rate (ml/min) Po : Column outlet pressure
d : Column inner diameter (mm) (= atmospheric pressure) (kPa)
L : Column length (m) M : Viscosity coefficient *
P : Column inlet pressure (kPa) (19.4 yParsec, helium at 20 °C)
T : Column temperature (K) Ts : Standard temperature (K)

Ps : Standard pressure (kPa)

* The viscosity coefficient depends the column oven temperature.

H Linear velocity
Linear velocity indicates how many cm the carrier gas moves inside the column.
The terms "VELOCITY", "linear velocity" in this instruction manual indicate the average
linear velocity inside the column.
The average linear velocity can be obtained with the following equation:

_075xd2  (P2-Pa)
324l (P3 - Po3)

V : Average linear velocity

H Split ratio
split flow

For the GC-2025, split ratio refers to _—
column flow
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9 21 AFC, APC
2 1. 4 AFC and APC Control

282

21.4.1 AFC control
AFC control is illustrated in the following sections.
Split mode
Split Splitless DIRECT(*1)
Control mode
Pressure Section 21.4.2 Section 21.4.3 Not used with the GC-2025
Linear velocity Section 21.4.2 Section 21.4.3 Not used with the GC-2025

*1. Since the GC-2025 uses the same AFC as the GC-2010/2010 Plus and GC-2014, "DIRECT" is
displayed as an option on the carrier gas setting screen; however, with the GC-2025, do not
select "DIRECT" for injection mode except for carrier gas leak check.

21.4.2

Split mode: "SPLIT" (AFC)

The AFC controls the total flow rate to keep it at a constant value. The TFC (Total Flow
Controller) inside the AFC feeds back output from the column inlet pressure sensor, which
controls the ESC (Electronic Split Controller), which, in turn, controls the column inlet
pressure.

Fig. 21.4.1 shows the control status with a split ratio of 1:40, a velocity of 30 cm/sec, a purge
flow rate of 3 ml/min, and a column oven temperature of 50 °C.

The column inlet pressure is calculated based on the linear velocity, the oven temperature,
the column inner diameter, and the column length, and is automatically set to 49.6 kPa. In
the same way, the column flow rate is automatically set to 1.67 ml/min, and the total flow rate
is set to 69.8 ml/min (= 1.67 ml/min x 40 + 3 ml/min (= purge flow rate)).

When the Control mode is set to "PRESS", the column inlet pressure is controlled to remain
at 49.6 kPa regardless of the column oven temperature.

When the Control mode is set to "VELOCITY", the column inlet pressure is set to a value
which keeps the linear velocity constant despite changes in the column oven temperature.
Even if the column oven temperature changes, as in programmed temperature analysis, the
linear velocity is always kept constant. Generally, when the column oven temperature
increases, the viscosity of the carrier gas also increases, and does not flow as easily.

Regardless of the Control mode, the ESC controls the column inlet pressure and the TFC
controls the total flow rate as shown in Fig. 21.4.1.
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TFC
71.6ml/min T =~ 77 7

| (Total Flow Controller)
CARRERIN [ {—"o" rategr_El—/ 71.6 mi/min

sensor —
(GC rear) 49.6 kPa EHE Eﬂ:ﬂ]
Pressure sensor Pressure sensor 3 ml/min
——
2, [N | —
3 ml/min — DE
VA 66.9 mi/min
PURGE VENT :
1 D Z]] ﬂ] E_| |_E II
Sept PSPC Controll : Injection
(Septum Purge Controller) | Detector port
66.9 ml/min tli Column oven —
-— o,
SPLITVENT [} (50°C)
ESC 1.67
(Electronic Split Controller) l ml/min
Valve “b” Sensor “a@”
Valve “b” is controlled so that the value of
sensor “a” remains constant.
Column inner diameter : 0.30 mm
Column length :25.0m
Film thickness :0.50 um
Carrier gas i He
Split ratio 140 = 66.9 ml/min / 1.67 ml/min

(split flow rate)(column flow rate)

Fig. 21.4.1  Split control
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21 AFC, APC
21.4 AFC and APC Control

21.4.3 Split mode: "SPLITLESS" (AFC)

(GC rear)

PURGE VENT

The control method changes only during the sampling time.

During sampling time, the AFC controls the TFC (Total Flow Controller) so that the output
from the column inlet pressure sensor becomes constant, and then controls the column inlet
pressure.

After the sampling time, the AFC controls the total flow rate to keep it at a constant value
using the TFC (Total Flow Controller) inside the AFC. As in split mode, the ESC (Electronic
Split Controller) is controlled to maintain the column inlet pressure constant.

Fig. 21.4.2 shows the control status during the sampling time with a split ratio of 1:40, a
velocity of 30 cm/sec, a purge flow rate of 3 ml/min, and a column oven temperature of 50 °C.
The column inlet pressure is calculated based on linear velocity, oven temperature, column
inner diameter, column length and column film thickness, and is automatically set to 49.6
kPa. In the same way, the column flow rate is automatically set to 1.67 ml/min.

When the sampling time expires, control is identical to the split mode, shown in Fig. 21.4.1
When the Control mode is set to "PRESS", the column inlet pressure is controlled to remain
at 49.6 kPa regardless of the column oven temperature.

When the Control mode is set to "VELOCITY", the column inlet pressure is set to a value
which keeps the linear velocity constant despite changes in the column oven temperature.
Even if the column oven temperature changes, as in programmed temperature analysis, the
linear velocity is always kept constant. Generally, when the column oven temperature
increases, the viscosity of the carrier gas also increases, and does not flow as easily.
Regardless of the Control mode, the ESC controls the column inlet pressure and the TFC
controls the total flow rate as shown in Fig. 21.4.1 (after the sampling time).

TFC
4.67 ml/min M (Total Flow Controller)
M I EL/
I .
CARRERIN [{J—{ owrate 4.67 mimin
sensor | | o [ﬂ:ﬂ] -
L— = E.
Pressure sensor : 3 ml/min
L — B SI——
0 ml/min
Shludll
p 0— 1+
Spc —_ Pressure sencor > T ' recton
(Septum Purge Controller) port
Detector
0 ml/min Column oven —
- — o,
SPLITVENT [} D— (50°C)

ESC
(Electronic Split Controller):

1.67
ml/min
Completely closed

--0

Valve “b” Sensor “a”

Valve “b” is controlled so that the value of
sensor “a” remains constant.

Column inner diameter : 0.32 mm

Column length :25.0m
Film thickness :0.50 uym
Carrier gas :He

Fig. 21.4.2 Splitless control (during sampling time)
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21.4 AFC and APC Control »

21.4.4 Control by APC

The APC performs its control as illustrated in the figure below.

’1‘ I;I Pressure sensor
GAS IN I:D AVAYAY,

Resistance

To detector

Fig. 21.4.3

As shown in Fig. 21.4.4, the APC controls the pressure.

The flow rate is calculated based on resistance and pressure.

For example, for a flow rate of 400 mi/min of air, the pressure is controlled and set to
approximately 61 kPa based on the pressure-flow rate characteristics of air stored in the
memory of the GC-2025. (Refer to Fig. 21.4.4)

The resistance depends on the detector type and the gas type (air, hydrogen or makeup
gas).

Fig. 21.4.4-21.4.6 show the pressure-flow rate characteristic curves of the standard restric-
tor.

AUX APC offers "PRESS" and "FLOW" mode.

When the Control mode is "PRESS", AUX APC controls the pressure as shown in Fig.
21.4.4.

When the Control mode is "FLOW?", the pressure is calculated based on the set flow rate,
calculated from the restrictor inner diameter, and length. (Refer to column flow rate in "21.2
Definition of Terms".) The equation in 21.2 is accurate when the flow in the restrictor is layer.
Therefore, the flow rate accuracy depends on the restrictor used.

Air

1000
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200 /

100

0 Il Il Il Il Il Il
0 20 40 60 80 100 120 140 160

Pressure (kPa)

Flow rate (ml/min)

Fig. 21.4.4
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Fig. 21.4.5

Makeup gas (FID)
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Fig. 21.4.6
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9 21 AFC, APC

and APC Control Ranges

When options are added to the flow line, the range above becomes narrow.

For the AFC, the column inlet pressure can be set from 0 to 970 kPa, and the total flow rate
can be set to 0 to 1,200 ml. (Refer to Figs. 21.5.1 and 21.5.2.) However, these values are
instrument specifications, valid when the primary pressure supplied to the GC-2025 is 980

kPa.

The allowable pressure and flow rate settings are limited by the primary pressure, as shown
in Fig. 21.5.1, Fig. 21.5.2. In addition, the pressure settings are limited by the column type

and the purge flow rate.

150kPa  270kPa  400kPa

1200
mlimin :
© ;
® :
3 ;
L i
E (
i)
72I/0 N R ' Primary
mimin pressure
980kPa
Primary
pressure Primary
360 300kPa pg%soskul::e
mmin B a
140kPa 290kPa 590kPa 970kPa
Column inlet pressure
Fig. 21.5.1 Auvailable setting ranges (He, H2)

0-1 ml/min, 0-1 kPa is not a valid setting

Total flow rate

600
mlmin

300
ml/min

150
mlmin

150kPa 300kPa 400kPa

Primary
pressure
980kPa

Primary

rimary: pressure
"“
| o5 300kPa S5OX
AV OO0 00

PRI
LN

600kPa

150kPa 290kPa

590kPa

970kPa

Column inlet pressure

Fig. 21.5.2 Available setting ranges (N2)

0-1 ml/min, 0-1 kPa is not a valid setting
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The allowable pure flow rate setting depends on the column inlet pressure. Fig. 21.5.3
shows the range of purge flow rates permitted.

300
250

<
£
E 200
2
£ 150
5 / Setting range
o 100
5
a

50

0 | | | 1

0 100 200 300 400 500
Column inlet pressure (kPa)

6

5
<
£
€ 4
o
o
= 3
(o] R
< Setting range
D
5 2
a

1

0 | | | | | | | | |

0 2 4 6 8 10 12 14 16 18 20

Column inlet pressure (kPa)

Fig. 21.5.3

Allowable APC settings are shown below, for a supply pressure of 500 kPa. (When the
supply pressure is less than 500 kPa, the available maximum flow rate decreases
proportionally.) When the set value is more than the set range, displayed values may not be
accurate, or APC cannot control the flow.

Air : 0 to 1200 ml/min
H2 : 0 to 100 ml/min
Makeup gas : 0 to 100 ml/min
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9 21 AFC, APC
2 1 . 6 AFC and APC Offset Calibration

The AFC and APC pressure and flow rate sensors can be calibrated (zeroed).

This calibration is required to correct minute deviations of the sensor values which may
occur after long periods of use. If the sensor values deviate, a value greater than "0"
may be displayed, for example, even through there is no actual pressure or flow. When
data reproducibility is important, perform the offset calibration.

For the AFC, perform the offset calibration using the following procedure.

(1) Press the [SYSTEM] key, the toggle key, and the PF1 key, and change "Start GC" to
"Manual Start" (refer to Fig. 21.6.1 or 21.6.2).

If "Manual Start" was already set, proceed to the next step.

(2) Turn off the power. Wait until the column oven, the injection port and the detector have
cooled down to 50 °C or less.

(3) Turn on the power. Wait for approximately 1 minute.

(4) Press the [FLOW] key once and the toggle key twice, in that order. Then, the Fig. 21.6.2
opens.

(5) Press the PF2 key. The message "Zero Calibration Start" appears at the bottom of the
monitor. Approximately 10 seconds later, the message "Zero calibration completed”
appears. Calibration of the AFC is complete.

(6) Return the "Start GC" setting to its original status.

5// NOTE
Refer to "5 Basic Key Operation".

G0 Start Sequence(Mext Time)

4__ FILED

Start GO Manmual Start

| (When next power on)
otart Flow

l Start Time(min)

S

start Temp/Det ___Ves

l Detector Jn

grrto ignite o

Fig. 21.6.1
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21 AFC, APC
21.6 AFC and APC Offset Calibration

Inlet press(kPa)
Column flow(%)
Liner vel(*")

Split ratio .
Total flow(ms) m 83.9

Split mode SPLIT
Control mode FRESS
Carrier gas type He
Primary press(kPa) £00.0

Sdvanced

Fig. 21.6.2

Perform the offset calibration of the APC using the following procedure.

(1) Press the [SYSTEM] key, the toggle key, and the PF1 key, and change "Start GC" to
"Manual Start" (refer to Fig. 21.6.1 or 21.6.2).

If "Manual Start" was already set, proceed to the next step.

(2) Turn off the power. Wait until the column oven has cooled down sufficiently.

(3) Turn on the power. Wait for approximately 1 minute.

(4) Press the [DET] key, the [PF2] key and the toggle key, in that order. The screen shown
in Fig. 21.6.3 opens.

(5) Make sure that flow monitors of each gas do not change. When they change, wait for a
while. Press the PF2 key. The message "Zero calibration Start" appears at the bottom of
the monitor. Approximately 10 seconds later, the message "Zero calibration completed”
appears. Calibration of the APC is complete.

(6) Return the "Start GC" setting to its original status.
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21 AFC, APC
21.6 AFC and APC Offset Calibration

Flow DET #1 i ADY
B &
Press(kPa) [ 8.0

Flow (%) B 0.0
Makelp
Press(kPa) [ 8.0

Flow (%) B 0.0
Gas Kind He
air 0§
Press(kPa) [ 0.0

Flow(m:) B 5000
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29 22 Connecting External Device Cables
22. 1 Connecting the RS-232C Cable

Connect the RS-232C cable to its terminal on the rear panel.

eE=Jo e

<] -

@ [[[[[

=
) 50000
©ONsJ{O

ORI INECIOR2  SWIPLER

®

Fig. 22.1.1 Connecting the RS-232C cable

Chromatograph control signal I/0 and digital detector signal output occur through the
RS-232C cable.
RS-232C cable connection parameters

e Connection to C-R8A
Set data transmission parameters to equivalent values between the GC system and the
C-R8A.
Example of C-R8A settings: (For details, refer to the C-R8A instruction manual)
Make the following settings on the transmission parameter setup screen for "LEVEL 2" and

"9,600 bps". ((CONFIG (T)(T:-TRS) VD).

PORT | MODE #No. | BPS
STD2 12917 8 9600

Power cycle the C-R8A after changing transmission parameters.
¢ Transmission parameter setting example (on the instrument)

Protocol LEVEL2

Baud rate (bps) 9600

Stop bit 1 bit

Parity EVEN

For GC-2025 data transmission parameters, refer to "16.6.5 Setting transmission
parameters".

Input "OPEN TRS 8" on the C-R8A keyboard, and press the key to open the
transmission port and start transmission.
(The detector signal is not transmitted from the GC-2025 to the C-R8A)
e Connection to the personal computer
To use GC solution, get GC-2025 transmission parameters to "LEVEL3", "115200 bps".

GC-2025 293



¥ 22 Connecting External Device Cables
22. 2 Connecting the Chromatopac Signal Cable
Use the Chromatopac signal cable to send detector analog signals to the Chromatopac.
Connect the 4-PIN signal cable to the connector (Ch1 or Ch2) on the rear panel. The START
signal between the GC and Chromatopac is communicated through this signal cable.

Therefore, there is no need to connect the START OUT terminals on the GC or the
Chromatopac.

1
:| START IN
2
3
:l READY 0UT
4

5
T s aur
5

50000
©c55)(0)
[ Rs-2320

RS-2320

® @ Tt
® 6@ @
weow s

[ mucion

chl <] @ s

ANALOG
out

Fig. 22.2.1 Connecting the Chromatopac signal cable
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22 Connecting External Device Cables
22.2 Connecting the Chromatopac Signal Cable ”

H Calibration of analog wide range signal
When the GC is connected to the Chromatopac C-R8A/C-R7A/C-R7A plus with a
chromatopac signal cable (for analog signals), and the signal type is set to "Wide" on the
[DET] key screen, perform a calibration for proper signal transmission. For details of the
[DET] key, refer to "13 Detector".

+ C-R8A

(1) Set the detector controller on the [DET] key screen to "off". (Refer to 13.1.2.)

(2) On the Chromatopac, type the following:
LOAD "8:ZCALIB.BAS"

(3) Press the [RUN] key of the Chromatopac.

(4) When "CH No. (1:CH1, 2:CH2)" is displayed, enter the Chromatopac Channel number
(1 for Ch.1, 2 for Ch. 2).

(5) When "Save to the disk? (Y: save N: No)" is displayed, enter "Y".

(6) When "COMPLETED" appears on the screen, set the detector controller to "on".

+ C-R7A/C-R7A plus

(1) Set the detector controller on the [DET] key screen to "off". (Refer to 13.1.2.)

(2) On the Chromatopac, press the [Win 3] key and type the following:
LOAD "ZCALIB"

(3) Press the [RUN] key of the Chromatopac.

(4) When "Channel No.(1:CH1, 2:CH2)" is displayed, enter the Chromatopac Channel
number (1 for Ch.1, 2 for Ch. 2).

(5) When "Save to disk ? (Y: Yes, N: No)" is displayed, enter "Y".

(6) Set the detector controller to "on".

Check whether the calibration has done correctly as the following procedure, while the GC
status is "System On" and the detector is set to "On". (Refer to "7 Starting and Stopping the
GC [SYSTEM]" and "13 Detector".)

(1) Set "Signal Attenuation" to "x1".

(2) Press the [Win 1] key and press "F" to set Chromatopac zero level to FREE.
(Refer to User's manual of Chromatopac.)

(3) Press [Zero adj.] (PF menu) on the screen of [MONIT] key. The detector signal level
moves to 0 pV. (Refer to "9 Monitoring the GC".)

(4) The signal level on the display of the Chromatopac is within +50 uVe, the calibration has
done correctly.

If the calibration failed, perform the above-mentioned calibration procedure again.

The maximum difference between the signal level GC and Chromatopac is equal or less
than 15 % (50 pV, in case signal level is form —1000 to 1000 pV).

In case of SYSTEM off and/or detector controller off, the detector signal level on screen of
the [MONIT] key is 0 yV but Chromatopac shows -1000 uVe when the signal type is "Wide".

@ note

For correct quantitation, perform this calibration when changing GC's or changing Chromatopac
channels.

When the GC and the chromatopac C-R6A or previous models are connected with Chro-
matopac signal cable (for analog signal), the signal type is set to "Linear" on the screen of
the [DET] key. The calibration is not necessary.

This is the same when the C-R8A/C-R7A/C-R7A plus is connected with the optional analog
cable (linear, P/N 221-47251-42/-44: 115 /230 V).
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29 22 Connecting External Device Cables
22. 3 Connecting the Auto-injector Cable

@ note

This section describes the connection between the AOC-20i unit and GC-2025, the AOC power cable
connection, and the method of turning the AOC on and off. For details of AOC-20 operation, refer to the AOC-
20 User's Manual.

H Cable connections

Connect the cables as follows.
The AOC-20 power source is housed within the unit.

JQ

i)

3/ [c0-]
° (0o
]
]

oo,

[elelelot =i}
00

J{ |

4
READY/START cable ]

Connect the cables according to
the cable numbers.

Hold down the terminal button
while inserting or removing the
cable.

Button Cable insertion port

| =)
o

i " [0o]

fo] 2- Q

%8 ] g 4— SAMPLER = Autosampler

fo|l s

o e]

AOC power cable

|| <=INJECTOR1 = Auto-injector

@@@ (@

RS-232C cable for AOC

@ Connect the AOC connector to the
RS-232C connector of the AOC
power source.

Fig. 22.3.1

@ note

In the case of 230 V model, attach one ferrite core to each end of the cable when connecting the AOC
cable to SAMPLER1. Connect the cable in the same way as well when an external AOC power supply
is installed.

M Turning the AOC power on and off

When using the AOC-20i with the GC-2025, the AOC power is turned on and off along with
the GC power. However, for units with the AOC-20 power supply installed in the GC-2025,
turn the AOC-20, which is specified for an analytical flow line, on and off from the AOC
parameter screen, accessed from the [OPTION] key. (Refer to "15.1 Auto Injector
Parameters".)
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29 22 Connecting External Device Cables

. 4 Connecting the Relay Cable

Connect the 8-PIN relay cable (P/N 221-48568-91).

The relay terminal can be opened and closed by EVENT91 and 92. (Refer to "16.3 Time

Program".)
o]
o]
o]
o]
o]
o]
E)
®
Fig. 22.4.1
EVENTO1

Pin No.1 red COM

Pin No.2 white NC

Conducted to Pin No. 1 COM at EVENT-91

Pin No.3 black NO

Conducted to Pin No. 1 COM at EVENT91

EVENT92

Pin No.4 yellow COM

Pin No.5 blue NC

Conducted to Pin No. 4 COM at EVENT-92

Pin No.6 black NO

Conducted to Pin No. 4 COM at EVENT92

OPTION

Pin No.7 brown

(GROUND)

Pin No.8 gray

(GROUND)

GC-2025
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23.1

SYSTEM

9 23 Appendix

Key Function List

]

SET

The parameter related to start and stop of the GC can be set. And on
the sub screen, the file management, the clean up and the
maintenance of injection port can be set.

MONIT

The parameters which are frequently set can be set. And on the
screen of [LineConfg], the combination of injection ports,
detectors,etc. can be changed.

d

COoL

The status of the injection port, the column, the detector configured
and the chromatogram etc. in each line can be monitored.

The oven temperature or the oven temperature program can be set.

INJ

FLOW

The injection port temperature can be set.

i

DET

The parameters of the AFC which controls the pressure and the flow
rate of the carrier gas can be set.

OPTION

The detector temperature, the deterctor gas flow rate, the detector
signal output, etc. can be set.

AOC parameters

The Auto Injector AOC-20i and the Auto Sampler AOC-20s used to
automatically inject liquid sample to the gas chromatograph can be
set.

The AUX Temp (option) can be set.

e

The AUX APC (option) can be set.

The CRG (option) can be set.

Diagnose each part of the gas chromatograph to check for
abnormality.

By executing standard diagnosis periodically, the system can be
managed and the failures can be prevented.

Display the power On/Off log and the system On/Off log.

Display the log on whether analysis was executed to the end and
whether the control was not deviated from the target value.

Display the key operation log and the parameter change log.

Display the log of displayed error messages.

Display the diagnosis log.

The replacement timing of the septum or the glass insert can be
displayed as a warning message.

AUX Temp
AUX APC
CRG
DIAG
1. Standard
Diagnosis
| | 2.Log Reading | _ 1. GC operation
Menu Log
2. Analysis Log
| | 3. Parameter
Log
4. Error Log
L_| 5. Diagnostic
Log
|| 3. Analysis
Counter
L | 4. Coolant
Consumption

The total time that the CRG is "On" can be confirmed. If the
consumption counter is larger than the time of setting to warm, the
warning message is displayed.
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FUNC

1. Time The key operations of the gas chromatograph can be automated by
Scheduler setting the weekly or daily schedule using the timer.
Use to continuously and automatically perform analysis with auto
2. Batch ini
jector.
~| 3. Time Program Use time program when the parameter is changed during analysis.
4. Pre-Pun Use P.re'-Run program when the parameter is changed before
analysis is started.
{ 5 Direct . Input the event No. and run at once.
Operation
| 6.GC ) . I Date_/Tlme Use to set tha date and the time.
Configuration Setting
2 Max. Use to set the maximum t ture of each heater port
Temperature se to set the maximum temperature of each heater ports.
| | 3. Transmission Use to set th t lated to t .
Parameter se to set the parameter related to transmission.
4. Ready Check Use to set the items, which should be satisfied to light the STATUS
) Y indicator lamp and make the system ready.
5. Signal Setting Use to set the signals, which can be output from the gas
chromatograph.
| | 6.Port Name Use to change heater ports name, carrier ports name, AUX APC
Customization name, relay name displayed on the screen.
| 7. Link Device Use to set the link device code when using it.
Code
8. Temperature
— Use to set the temperature offset for each heater port.
Offset
9. Other
1 Configuration Use to set the language and the beep, etc.
7 Ser_vice/ Use to set the flow controller or initialize, etc.
Maintenance
~| 8. Stop Watch The stop watch can be used.

~| 9. Lock The key locking and the parameter locking can be used.
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9 Index
A Control mode .......cooevvvvveeeinnnnns 61, 100, 284
Control of AFC ..ooooviiiiiiieeeeeeeeeeeeee 282
AFC oot 279, 281 Coolant Consumption Counter ................ 149
Aluminum gaskets ............cccoeveveeeeenennnn. 278 COUNTER FOR INSERT ......cccccoeevrnnnnn. 135
ANALOG SIGNAL TYPE .....cccoccvvveeeins 119 COUNTER FOR SEPTUM ...........ccueenneee. 135
Analysis COUNtEr .........ccccovveeeeereeeeneene. 147 CPU e 136
ANalySis flOW ......ccoeeviiviirieiecececeeeeie 39 CPUREGISTOR .....covoiiiieieieiiceiee 135
ANAlYSIS [0 ..ocveeveeeeeeeieeeeeee e 142 CRG it 167
AOC .. 155 CRGUSETIME .....cccooiiiiiiieice, 135
AOC commMaNndS .....oeeeeeeeeeeeeeeeeeee 231 CURRENT FILE ..ot 48
AOC StatuS .eeeeeeeeeeeeeeeeeeeeeeeeeaeann 155, 178 CUISON .eeeeeeeeeeeeeeeeeeeeseesesssssssssssnsnnnnnnssnnnnes 33
Y =L 279, 281, 285 CUrSOr KEY vveeviieeeeeeeeeiiireeee e e e e e 27, 28
ATMOSPHERIC COMPENSATION ........ 210
ATMOSPHERIC PRESS ......cccccccveeeiinns 135 D
Auto extinguishment ...........cccccooiiiiiiennnn. 122
Auto |gn|t .................................................. 48 DATE o 194
AULO INJECIOT ..o 155 AY o 170
automatic ignition ... 120 DC VORAGE .ot 135
AUtoMAtic re-Ignition ............c.c.ccvvveeeeveee. 120 DET KEY eoovveeeeeeeeeeeeeeeeeseeeeeeee 28,118
AutomaticStop .......................................... 70 DET SIG SUBTRACTION oo 119
AUXAPC o, 163, 279, 285 Detector ........ucveeeeeeeeeeiee e 4,117
Detector ADC registor ..........cccceeeeeeeennnnn. 135
DETECTOR CONTROLLER ........cccc....... 118
detector gas .......cccceeeeeiiiiiiii, 123
BACK LIGHT AUTO OFF ..o, 209 Detector gas flow controller ......................... 4
BACKGROUND SIG COMP. ... 119 Detector HV source ..............cccoeeeeeennnn. 135
BACKGROUND SIG. SAVE ......ccvvve...... 119 DETECTOR IGNITE ...ccovveiiiiiiiiiieeeees 135
Batch Schedule ........ccooeeeeeieeieeceeee, 178 DETECTOR IGNITION .......cccoovviiiiinnnne 135
BAUD RATE .ooooieeeeeee 196 Detector ROM ..., 135
BUZZER ....cooovevieeteeeeeeceeeee e 210 detector signals ... 200
DETECTOR TEMP .....oovviiiiiiiiiiiiiieee e 61
DIAGKEY .vvvieieiieeeeiiiiiieee e 27, 28,133
Diagnosticlog .......cccceeeeiii 146
. DIimension .......cooeeevviiiiiiiie e 4
Cap!llary COMUMN v 250 Direct Operation .........ccccceecveeeieeeireeenenn. 192
Capillary column cutter ........cccccoeveeevveennnn. 25 Display 4
carrier gas flow control unit ............ccceeeeees 4 Door SWItCh """""""""""""""""""""""""""""" 26 0
CARRIER GAS TYPE .....cccvvvvvieeeiiiiiee, 101 Drift 108
CEKEY oo 27,28 DMl
Changing @a name ............eevvvvveveevevvvennnnnnns 35
Chng Graph ......coovvviiiiiiieeeeeeeeeeeeeeeeeeeeaeees 72 E
chromatogram ..............eeeevvevevevevveereeennnnnns 69
chromatopac signal cable ....................... 294 ECD freqUeNCY ....ccceeeeveiiieeeeeeeiiiieeee s 135
ClEean UP .ooveeeeeeeeeeeeeeee e 48, 50 ENTERKEY .oooiiiiiii 27,28
ClEar KEY ..vevvveeeeeeieeeesee e 28 Environment condition for installation site .... 5
COL CRG auto off ....ccceveeieeeieieiieiieiieae 212 EQUILIBRATION TIME ......ccoooiiiiieine 82
COLKEY oottt ctee et 28, 81 Errorlog .o 145
Column film thickness ........ccoevvveeeeeeeeeenn. 102 Error Message .......cooevvveiieeieieiiiiiiieeeees 268
Column flow rate .......eeeveeeveeeennnns 60, 99, 280 ESC 281, 282
column hanger ........ccccoeveeeeveeeeecieeeeevenn 23 EventNO ..o 235
Column inlet pressure ..............evvevvvvennnnns 280
Column inner diameter (1.D.) ........... 102, 280 F
Column length ........oovvveveiveiiiniiininns 102, 280
Column outlet Pressure ...............oocoveeee. 280 Fan Off ... 82
COlUMN OVEN ..o 3, 60 Fan On ... 82
Consumables ..........cooeveiviviiiiieiiiiieieeieinans 1" Fan Stop TEMP. «.vveeeeeeeeereeeeeeeeeeeseeeeeeen: 212
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Index

Isothermal analysis .............cccoeeeeeeeeieennn. 83
Jet o 257,278
K
Key function list ............ccc, 299
Key locking .ooooveeiiiiii 222
LANGUAGE ....oooeeiiieeee e, 209
LCD use time ....ccooeeeiiiiiiiieeeeeeiiieee e 135
Leak check .....c.oevveniivniiiiiiieeieeeen 93, 255
Linear velocity ............ccceeeeeeeen. 60, 99, 280
link device code ..........coooiiiiiiiiiiiiiiiiie, 207
Load . 63
LONGEST PROGRAM TIME .......cceeevvunes 72
M
Maint INJ .o 49
Maintenance of FID .......ccccccoevcuvvvieeneennns 256
Maintenance Parts ........ccccccooecvvvieeneennns 277
Make up ....oooeveiiiiiii 124
Manual extinguishment ............ccccceeeennes 122
MASS weeeeieeiiiiieiie e e e eeetee e e e e e e e e e 4
Molecular sieve filter ...........ccee....... 237,278
Molecular sieve filter regeneration ........... 253
MONIT KEY evvvveeeeeeeiiiiiiieeeee e e 27, 28, 69
Monitoring the Flow Rate ............ccccceernnene 74
Monitoring the Temperature ...................... 73

F-O
FANUSE TIME .....ccooiiiieiiiiiiieeeee s 135
FID oo 117
FID et oo 257
File oo 63
file COPY .evveeee 64
file initialization ........ccccccovviiiiiiiii e, 65
FILE LOAD ..ooiiiiiiiiiieeee et 54
Filter time constant ..............ccccee...... 119, 128
FLAME ...t 118
FLOW CONTROL ...ovviivvieeiiiiiiiieiiee e 48
Flow Controller .........ccccvveeviiiiiiiieieeenins 252
FLOW K&Y .. 28, 99
FLOW 1amp ... 27, 30
FLOW OFF TIME ....ovviiiiieiiiiiiieeeeee e 48
flow signal .......ccccceeiiii, 201
Fluoride rubber O-ring .........cccceeeeeieiieeennnn. 91
For Split/spiltless injection port .................. 24
FUNC KEY ..vveeveeeeiiiiiiiiieiee e 27, 28, 169
G
GAS CONTROL ..eevvieiiiiiiiiieieee e 136
GAS SAVEN covieiiiieeie et 103
Gas Saver AOC link .....cccuvvveeeieeeiiiiiineen, 21
Gas Saver auto ON .......ccceveveeeeeeeeiiiiieeen, 21
GC configuration ............eeevvviveviveriinninnnn, 193
GC operation [0g .........ceeevevvvereveveerrnnnnnnns 141
Glass insert .......ccooeevevvnnens 90, 237, 245, 277
Glass WOOI .....c.ovveevieeiiiiiiieecee e 277
Graphite ferrule ................ 24,237, 248, 277
H
Heating generation .............cccc 2
Height equivalent to theoretical plate (HETP)
............................................................... 114
Help oo 37
HELP KEY ...t 27,28
High pressure injection ..................co.... 111
Hydrogen flame ionization detector ......... 117
|
IGNItEr e 278
Ignition procedure ..........ccooeeeiiiiieieeeeeeenns 120
INITIALIZE ..cooeeeiiieeeee e 218
INJKEY - 28, 98
Injection port .......ccoooiiiiii e 3, 87
INJECTION PORT TEMP ......ccvvvvvveeeenns 61
Injection system ........ccoooiiiiiiiiiie 87
INLET PRESS .....ccccoiiiieee e, 60, 99
INSTALLATION (PIPING) ...cccvvvvveeeeeenns 216
INSTALLATION (POSITION) ....covveevinnens 214
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NI e 139
N/S 139
N e 139
o
Offset .ooeveiiiiiiieeeee e, 101, 124, 289
OPTIMAL FLOW ...ooiiiiiiiieee e 124
OPTION K€Y ..eevvveeeeeeeeiiiiieeeeee e 28, 155
O-ring for glass insert .........cccccceeeee. 237, 277
Oven Temperature ........ccccceeeveeveeeeeeeeeenenn. 81
OVER TEMP PROTECTION ...........c...... 136



Parameter locking .......ccccccvveeiiiiiiiiennenn. 223
Parameter 1og .......cccoccvvveeieeiiiiiiieeeen, 144
PARITY oo 196
Parts ..oooooeiieee 11
PasSSWOrd ..........cccoeeeiiiiiiiiii 224
Peak Genarator .........ccccccvveeeeiicviniennennn. 153
PEKEY oooiieiieeeee e 27, 28, 32
PEMENU ..o 32
Power cable ........oooeevveeeiiiiieieieeeeeeenn, Xl, 8
Power consumption .................. 219
Power Meter ......oovviiciiiieiiee e 69
Power source ..o 7
POWET SUPPIY vvevreeeeiiiiiiierieeesesiiieeeeeaessenaees 4
Pre-Run Program ........cccccceeeiiiiciiiiinnnnnn. 189
Pressure program ........cccccccvvviiiiiiiinnnnnn. 104
PRESSURE UNIT .....ccooiiiiiiiiieeeee. 209
Primary press .......cccccoviiiiiiiin, 135, 210
Printing ..ooooveie 227
Programmed analysis ............cccccccvvinnnnnn. 83
PROTOCOL ..ovvvvieeeiiiiiieeeee e 196
PURGE FLOW RATE .....ceovveeeiiiiiiieeeeennn, 60
PWR Plug check ........ccoooviiiiiiiiinnnn. 70, 276

Index

RAM e 136
Ready Check ......cccccocvviieiieeiiiiiieeneen, 197
REAL TIME CLOCK REGISTOR ............ 135
REMAIN TIME ...viiiiieiie e 72
RESEtIC oo 136, 137
Restart GC ......ccveveiiiiiieiieeeeee e 48
Retention time (Rt) .....cccoccvvveeviiiciiieeeeen, 72
ROM ot 136
ROOM TEMPERATURE ........cccccevueennen. 135
RS-232C ...ooiiiiiieee e 293, 296

SAMPLING TIME .....cccovveiiieeeeeee. 60, 100
Schedule number ..........cccovievieeiiiiiine, 170
SCIEEN eevviiii ittt 29
Septum ..oooveiieiiieeeeeeeeiees 95, 237, 239, 277
Septum purge flow rate ..................... 60, 109
SETKEY ovvveeieeeieeeeeeeeeeeeeeeeeeeveeaees 27, 28, 59
Setting a numeric value ..........ccccevvvvvennnnns 34
Setting the column ...........covvvvviviiiiiiiiinnns 102
Setting the Output Signals .............eeveee 129
Setup Value .....ooevvvviiiiiiiieiieeeeeeeeeeeeeeeeeees 29
SIGNAL ATTENUATION .....ccoevviereeee 119
SIGNAL RANGE ......cccvvveiiiieee e 119
Silica WOOl ....ouovvviviiiiiieiiiieeee 88, 89, 247
Sleep Mode .....oovvveiiiiiiiiiiieeeeeeeeeeeeeeeaas 70

P-U
SLEEP TIME ...ovviiiiieeeeeieee e 48
SPC e 281
Split injection system .......................... 87,97
Splitmode .....ccccceeveeeiinns 61, 100, 282, 284
Split ratio .....ceevvvveeeiiiiiiiiiieiiieees 60, 100, 280
Split ratio program ..........ccoeeevviiiiiiiiinnen... 107
Splitless auto off ..........coeviviiiiiiiiiiiiiiieen, 211
Splitless injection system .................... 87,97
Splitter fiX ...ooevvveeeeiiiiiieeieeeeeeee 111
Standard Diagnosis ........cccccceeeveeieeeeeennn. 133
Standard Installation Test ...........cccccce.... 151
STARTKEY oovvvvveeeeeeeeeeeeeeeees 27,28,78,79
Start Procedure .......oooovviiieeeiiiiniiieen. 54
START TIME ..ot 48
Starting analysis ........cccoeeeeiiiiiiiiiiieeeeeeeee 77
STATUS Iamp ...coovvvveiiiieeeieeeeeeeeeeeeeees 27, 30
STOP BIT e 196
STOPKEY ooveeeeeeeeeeeeeeeeeeeeeeeeeeeeies 27, 28,79
Stop Procedure ..........oooevvviiviiiiiiiiiiieeeeees 56
STOP TIME ...t 48
StopWatch .....ooovvviiiiiiiiiiiieeeeeeeeeeeees 220
Stopping analysis ........ccccceveveeiviiiiiiiieeeees 79
SYSTEMKEY ..coovvveeeeeeeeeeeeeeeeeeeeeeeeeeees 27,28
TEMP oo 82,118
TEMP lamp ...oovveeeieeie 27, 30
TEMP SENSORDIAG ......ovvvivieeiiiieen, 135
TEMP SENSOR USE TIME .................... 135
temperature control signal ...................... 200
Temperature offset .........ccccceeuvevivnennnnnnns 208
Temperature Program ............ccccccvvvvvvnnnnns 83
TENKEYS evveeeeeieee 27,28
TEC s 280, 281, 282
TIME ..o 194
Time Program .........cccccceeeeennnnnnninnnnnnnns 184
Time Scheduler .......cccccovvviiiiiiienieiiies 169
Toggle KEY ...uevveeeeeiin, 27, 28, 32
TOTAL FLOW RATE .....cccviieveeeeenne 60, 100
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