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Manufacturer: ThermoQuest Italia S.p.A.

ThermoQuest Italia S.p.A. is the manufacturer of the instrument described in this
manual and, as such, is responsible for the instrument safety, reliability and
performance only if:

* installation
e re-calibration

e changes and repairs

have been carriegut by authorized personnel, and if:

» the local installation complies with local law regulations

« theinstrumentis used according to the instructions provided, and its operation
is only entrusted to qualified and trained personnel

ThermoQuest Italia S.p.A. is not liable for any damages derived from
noncompliance with the aforementioned recommendations.

ThermoQuest Italia S.p.A.
Strada Rivoltana

20090 RODANO (M)
ITALY
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Please complete, date and sign the Quality Form accompanying the instrument.

Your new instrument is covered against manufacturing defects for the period
agreed within the salesterms which is generally a period of 15 months from the
invoice date or 12 months from the date of installation, whichever occurs earlier,
specific agreements excepted. Warranty does not cover consumables, damage
caused by the improper use of the instrument and damage due to transportation.

Service contracts are available from your area CE Instruments representative or
directly from our headquarters Customer Support department at the following
numbers:

CE Instruments Customer Support
Tel. + 39 2 95059 355
Fax. + 39 2 95059 388

Thewarranty will be invalidated (specific agreements excepted) if the instrument
isremoved from its original packaging in the absence of an authorized CE
Instruments Customer Service Engineer.
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About This Manual

Overview

This Operating Manual contains descriptions of the features and components of
the AS 2000 Liquid Autosampler. Inside, you will find all of theinformation
necessary for routine operation of your autosampler. This includes operating
procedures, sample injection techniques, and diagrams and descriptions of the
major components.

This manual is organized as follows:

Chapter 1, Introduction, provides a basic overview of the features and options of
the AS 2000 Liquid Autosampler.

Chapter 2, Sampling Unit, provides a description of the AS 2000 Sampling Unit,
and each of its components.

Chapter 3, Control Module, provides a description of the AS 2000 Control
Module, and each of its components.

Chapter 4, Configurations, provides the configurations available for the AS 2000
Liquid Autosampler.

Chapter 5, Installation, providesingructions for installing the AS 2000 Liquid
Autosampler on a GC unit.

Chapter 6, Electrical Connections, provides information on the el ectrical
requirements for the AS 2000 Liquid Autosampler. It also contains instructions
for connecting the autosampler.

Chapter 7, Setup, chapter provides instructions and procedures for setting up the
AS 2000 Liquid Autosampler.

Chapter 8, Operation, providesinstructions and procedures for using the AS 2000
Liquid Autosampler.

Chapter 9, Special Applications, provides instructions on using the AS 2000
Liquid Autosampler for special applications.
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Overview

Chapter 10, Troubleshooting and Maintenance, provides troubleshooting and
maintenance guideline for the AS 2000 Liquid Autosampler.

Appendix A, Remote Control, contains information on the remote control of the
AS 2000 Head Space Autosampler. Various commands and autosampler
responses are provided.

Appendix B, Installation of OC-V-80 Kit, provides instructions for installing the
OC-V-80 kit.

Appendix C, Changing the Instrument Configuration, provides instructionsto
change the configuration of the AS 2000 Liquid Autosampler.

Appendix D, Customer Communication, contains contact information for
ThermoQuest offices worldwide. Use the Reader Survey in this section to give us
feedback on this manual and help us improve the quality of our documentation.

The Glossary contains definitions of terms used in thismanual. This also includes
abbreviations, acronyms, metric prefixes, and symbols.

The Index contains an alphabetical list of key terms and topics in this guide,
including cross references and the corresponding page numbers.
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Conventions Used
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In This Manual

The following symbols and typographical conventions are used throughout this

manual.

Bold

Italic

Monospace

Monospace

Bol d

»

KEY NAME

CAUTION

NOTE

WARNING!

> Pob

Bold text indicates names of windows, menus, dialog boxes,
buttons, and fields.

Italic indicates cross references, first references to important
terms defined in the glossary, and special emphasis.

Monospace, or Courier, indicates filenames and filepaths, or
to indicate text the user should enter with the keyboard.

Monospace Bold indicates messages or prompts displayed on
the computer screen or on adigital display.

This symboal illustrates menu paths to select, such as
File»Open....

Bold, uppercase sans serif font indicates the name of akey on
a keyboard or keypad, such as <Enter>.

This symbol alerts you to an action or procedure that, if
performed improperly, could damage the instrument.

This symbol alerts you to important information related to the
text in the previous paragraph.

This symbol alerts you to an action or procedure that, if
performed improperly, could result in damage to the
instrument or possible physical harm to the user. This symbol
may be followed by icons indicating special precautions that
should be taken to avoid injury.

This symbol indicates el ectric shock hazard.
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This symbol indicates danger from hazardous chemicals.

This symbol indicates danger from high temperature surfaces

or substances.

This symbol indicates a fire hazard.

This symbol indicates an explosion hazard.

This symbol indicates a toxic hazard.

This symbol indicates the presence of flammable materials.

This symbol indicates the presence of radioactive material.

This symbol indicates an operation or procedure that must
NOT be performed by the user. A ThermoQuest authorized
Customer Support Engineer must perform this procedure.

a2 dddd

This symbol indicates all metal objects, such aswatches,
jewels, etc., must be taken off.

This symbol indicates an eye hazard. Eye protection must be
worn.

This symbol indicates the user must wear a protective screen
when performing the procedure.

) @ © @

This symbol indicates the user must wear protective shoes
when performing the procedure.
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This symbol indicates the user must wear protective clothing
when performing the procedure.

This symbol indicates the user must wear gloves when
performing the procedure.

Writing Conventions for Commands

On account of the difficulty to report in text mode indications that enclose graphic
items, in this manual the following writing conventions will be used for indicating

the keys:

<Meth>
<Seq>
<Exit>
<Enter>
<Up>
<Down>
<Left>
<Right>

<Start-Stop>

means the key METHOD
means the key SEQ
means the key EXIT
means the key ENTER
means the arrow key
means the arrow key
means the arrow key
means the arrow key

means the key START STOP

Xi




Instrument Markings and Symbols

Thefollowing table explains the symbols used on ThermoQuest instruments.
Only afew of them are used on the AS 2000 Liquid Autosampler.

Symbol Description

Direct Current

Alternating Current

Both direct and alternating current

Three-phase alternating current

Earth (ground) terminal

Protective conductor terminal

Equipotentiality

Frame or chassis terminal

On (Supply)

Off (Supply)
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Symbol Description

Equipment protected throughout by DOUBLE
INSULATION or REINFORCED INSULATION
(Equivalent to Class |1 of IEC 536)

Instruction manual symbol affixed to product. | ndicates
that the user must refer to the manual for specific
Warning or Caution information to avoid personal injury
or damage to the product.

Caution, risk of electric shock

Caution, hot surface

Caution (refer to accompanying documents)

In-position of a bistable push control

00 DB B

Out-position of a bistable push control
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Introduction

This chapter provides a basic overview of the features and options of the AS 2000
Liquid Autosampler.

Chapter at a Glance...

The AS 2000 Liquid AUtOSAMPIES ......ooviiiiiiiiee s 16
Technical SPECITICAIONS......coccviiir it e 19
Environmental ConditioNS.........ccccoieiiiriin ittt e 20
Safety INFOMMELTON........oiiiieie et 20
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The AS 2000 Liquid Autosampler

The AS 2000 Liquid Autosampler consists of the following parts as shown in
Figure 1.1:

Sampling Unit Revolving Turret

Syringe Carriage Assembly

Sample Tray




The AS 2000 Liquid Autosampler

Sampling Unit
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Sampletray
Thesampletray isacircular structurewith numberedvial positionsfor easy
identification. The following sample trays are available:

*A 90-position standard tray for vials of 1, 1.2 or 2.5 mL.

A 90-position (dual 45) DoublePro tray for vials of 1, 1.2 or 2.5 mL. This
tray is subdivided into two parts numbered 1 through 45. This tray can be
used with the dual split/splitless injector in high throughput mode.

*A 32-position tray (AS 2000 Right) for vials of 10 mL.
A 30-position tray (AS 2000 Left) for vials of 10 mL.

Revolving turret

The revolving turret consists of a vertical moving structure that houses the
syringe carriage assembly. It performs the three main operating steps:
sample drawing, sample injection, and syringe cleaning.

Syringe carriage assembly
The syringe carriage assembly consists of a movable sliding plate on
which the syringe is installed.

Washing and waste tray

The washing and waste tray consists cdanshaped tray. lomtains four
10-mL vials for the cleaning solvent. A 50-mL plastic waste container
collects the cleaning solvent after it has been used.

17
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Control Module

The Control Module provides an interface between the user and the Sampling
Unit. The Control Module provides the following functions:

* Monitoring and control of the Sampling Unit.
e Storage and management of the analytical methods.

» Controlling the position of the motors (housed in the Sampling Unit) through
relevant potentiometers. This maintains theext performance of the unit
during each procedure.

The AS 2000 Liquid Autosampler sofare release idisplayed on the screen
when the instrument is powered on.

18 Operating Manual



Technical Specifications

Chapter 1
Introduction

Technical Specifications

Table 1-1.

Technical Specifications

Sample Tray Capacity

90 vials with 90-position standard sample tray or 90-
position (dual 45) DoublePro sampletray; 32 vials with
32-position sample tray; 30 vials with 30-position
sample tray

Vial Capacity 1, 1.2, 2.5 mL with both 90-position sample trays;
10 mL with either the 30- or 32-position sample tray

Washing Vials Four 10-mL vias

Waste Container 50 mL

Type of Syringe

1 (seenote), 5, 10, 25, 50, 100, 250 uL with 80-mm
needle (51 mm for split/splitless injector)

Volume Programming ()

01t099.9 pL in 0.1-pL increments
100 to 500 pL in 1-pL increments

Programmability

L ocal/Remote

M ethods

10 methods (0-9) with the possibility of storing up tq
sixteen
(1-16) user-defined working files

External Interface

R832 serial line

Power supply

115/230 V ac +/— 10%; 160 VA; 50/60 Hz. Selectab
through a voltage selector after replacing the
appropriate fuse.

Fuses (5x200 mm)

1.6 Atime-lag (T1.6A) for 115 V ac Power Supply

0.8 A medium-time-lag (M0.8A) for 230 V ac Power
Supply

Dimensions Sampling Unit: Approximately 500 x 400 x 300 mm
(height x width x depth)
Control Module: Approximately 80 x 118 x 570 mm
(height x width x depth)

Weight Approximately 16 kg

/‘ NOTE

Operating Manual

A 1-pL syringe requires a special syringe plunger housing.
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Environmental Conditions

* Internal use

e Up to 2000 meters altitude

« Temperature 18 to 30 °C

*  Maximum relative humidity between 30% and 85%

» The supply voltage must not exceed + 10% the nominal supply voltage.
» Transient overloads in compliance with installation categdties

e Pollution level according to IEC 664 (3.73)

Safety Information

AWARNING! If it is necessary to work on parts of the machine that involve hazardous operations
(moving parts, components under voltage, etc.), CE Instruments authorized

Technical Support must be called. Access to these parts is possible only by using a
special tool. The removable protective cover has a warning mark that alerts the
operator to a potential hazard. Please refer to the specific precautions included in
the documentation accompanying the instrument. If the work must be performed by
the operator, then they must be adequately trained to perform the maintenance
operation.

20 Operating Manual



Sampling Unit

This chapter provides a description of the AS 2000 Sampling Unit, and each of its
components.

Chapter at a Glance...

21010 1 7o L0 o 22
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Washing and WaSEE Tray .......coueieireiien ittt st 28
SAIMPIE TTAYS ettt ettt bbbttt s be et a b e e sb e b beesteane e s e e aneas 28
Sampling Unit Rear Pan@l ... 35
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Sampling Unit

Figure 2-1 shows the Sampling Unit and its components.

9

1. Revolving Turret

2. Washing and Waste Tray

3. Sample Tray

Figure 2-1. AS 2000 Sampling Unit
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Revolving Turret

Therevolving turret (1, Figure 2.2) consists of a moving structure pivoted on a
hub. The rotating movement is accomplished by a motor pulley mechanism
located inside the turret and tray motor compartment (2, Figure 2.2).

This mechanism consists of amotor which moves the turret hub (3, Figure 2.2)
through adriving belt (4, Figure 2.2), while a potentiometer defines the end
points of the turret movement. The revolving turret accommodates the syringe
carriage assembly, which consists of amovable sliding plate (1, Figure 2.3)
supporting and guiding the vertical movement of the syringe carriage (2, Figure
2.3). Thisdevice includes the syringe (5, Figure 2.3), the syringe plunger control
housing (3, Figure 2.3) and the retractable needle guide (4, Figure 2.3) provided
with atouch sensor (6, Figure 2.3) located on the lower end. The vertical
movements of the sliding plate and syringe carriage assembly are carried out by
independent pulley motor mechanisms: sliding plate motor assembly and syringe
plunger motor assembly. The end points are defined by a series of sensors.

Figure 2-2 showsthe Revolving Turret M echanism and itscomponents.

Figure 2-2. Revolving Turret Mechanism

Operating Manual 23
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Figure 2-3 shows the parts of the syringe carriage assembly and its components.

Figure 2-3. Syringe Carriage Assembly
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Sampling Unit Sampling Unit

Retractable Needle Guide and Touch Sensor

Thelower end of the syringe carriage assembly, shown in Figure 2.4, consists of
the retractable needle guide (1), which safely guides the syringe needle. The
retractable needle guide has a touch sensor (2), which keeps the vial from being
lifted at the end of the sample drawing cycle when withdrawing the syringe needle
from the sample vial. The needle guide mechanism can be adjusted according to
the needle length.

Figure 2-4 shows the retractabl e needle guide with touch sensor.

EEREIETEIN T8 07 DA

Figure 2-4. Retractable Needle Guide

Operating Manual 25
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AWARNING!

26

Sampling Unit

Movement Sequence of the Revolving Turret

The revolving turret must never be manually rotated if the Sampling Unit-Control
Module cable is still connected. Even when the instrument is switched off, do not
manually move the turret until the Sampling Unit-Control Module cable is
disconnected first.

The movement sequence of the revolving turret allows the autosampl er to perform
the following functions:

* Sample drawing — the revolving turret moves above the vial located in the
sample tray to draw the sample.

» Sampleinjection — the revolving turret moves above the injector to perform
the sample injection.

» Clean mode — the revolving turret moves above the selected cleaning vial for
the syringe washing. The solvent is automatically drawn and then discharged
into the waste container.

Syringes

A large range of interchangeable syringes allow for the injection of variable
sample volumes, ranging from a fraction of microliters up to 500 microliters.
Syringes of 1, 5, 10, 25, 50, 100, and 2&0can be mounted on the syringe
carriage assembly. For further details, refefachnical Specifications in

Chapter 1. The standard syringe for gas chromatographic applicationglis 10
The standard syringe with an 80-mm needle is suitable for on-column, split, and
splitless injection techniques.

Complete syringe cleaning is possible with the usefédrént solvents. Four
solvent vials and a waste container allow for the use of large volumes of cleaning
solvent.

To install or replace the syringe it is necessary first to remove the plastic cover of
the revolving turet, then the cover of the syringkinger (), and finally the

syringe holding block?) as shown irFigure 2.5. For further details, refer to

Syringe Installation and Replacement in Chapter 7.

Operating Manual
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Figure 2-5 shows the Syringe Holder.

Figure 2-5. Syringe Holder

Operating Manual 27
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Washing and Waste Tray

The washing and waste tray, shown in Figure 2.6, is an arc-shaped tray. It contains
four 10 mL-vialsfor solventsto be used for syringe cleaning. A 50-mL plastic
container collects the cleaning solvent as waste.

Figure 2-6 shows the washing and waste tray.

Figure 2-6. Washing and Waste Tray
Thefour cleaning vials (1, Figure 2.6) are marked A, B and C, D, on the left and
on the right respectively of the container for waste liquids marked WASTE.

Sample Trays

The AS 2000 Liquid Autosampler allows the use of different sample trays. There
are four sample trays — 90-position standard, 90-position (dual 45) DoublePro,
32-position optional (AS 2000 Right), or 30-position (AS 2000 Left).

28 Operating Manual
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The sample tray, shown in Figure 2.7, islocated on a proper hub.

Figure 2-7. Sample Tray

90-Position Standard Sample Tray

The standard tray accommodates up to 90 vials numbered 01 to 90 in three
circular rows as shown in Figure 2.8.

* Vials01 to 30 are inserted in the outer row)(
* Vials 31 to 60 are inserted in the middle row)(

* Vials 61 t0o90 are inserted in the inner row)(

Operating Manual 29
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Sampling Unit

Figure 2-8 shows the 90-position standard sample tray.

Figure 2-8. 90-Position Standard Sample Tray

The sample tray also contains two extra positions labeled P1 and P2, which are
used for priority samples. Refer to Priority Samples in Chapter 8.

The 90-position standard tray allows for traditional sampling (1 to 90) with a

single injector. Or, the confirmation mode can be used with the dual split/splitless
injector. Refer to Chapters 7 and 8.

Operating Manual
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90-Position (Dual 45) DoublePro Sample Tray

The sample tray, shown in Figure 2.8, allows operation with a dual split/splitless
injector in the high throughput mode. Thistray is divided into two sectors of 45
positions each, arranged on three rowsand numbered 1 to 45. Refer to Chapters 7
and 8. The samplein the vials positioned in the relevant sectors (L and R, Figure
2.8) will be alternatively drawn and introduced into the corresponding injector.
Thefirst injection will be injected into the right injector, the second one will be
injected into the left injector, and so on.

Figure 2-8 shows the 90-position (dual 45) DoublePro sample tray.

Figure 2-9. 90-Position (Dual 45) DoublePro Sample Tray
* Vials01 to 15 are inserted in the outer rowa)(

e Vials16 to 30 are inserted in the middle row){

 Vials31to45 areinserted in the inner row)(

Operating Manual 31
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Sampling Unit

This sample tray also contains two extra positions labeled PL and PR, which are
used for priority samples, one for each sector. Refer to Priority Samplesin
Chapter 8.

32-Position Optional Sample Tray

This sample tray isonly for use with the AS 2000 Right. When using vials of 10
mL, it is hecessary to replace the 90-position standard sample tray with the 32-
position tray, shown in Figure 2.10. This sample tray does not contain priority
sample positions.

30-Position Optional Sample Tray

This sample tray isonly for use with the AS 2000 Left. When using vias of 10
mL, it is hecessary to replace the 90-position standard sample tray with the 30-
position tray (not shown). This sample tray does not contain priority sample
positions.

Figure 2-10 shows the 32-position optional sample tray.

Figure 2-10. 32-Position Optional Sample Tray

Operating Manual
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ACAUTION

AWARNING!
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Vials

Vials of different capacities allow for alarge range of sample volumesto be used

and analyzed. The vials are accommodated in four interchangeable sample trays

— 90-position standard, 90-position (dual 45) DoublePro, 32-position optional
(AS 2000 Right), or 30-position (AS 2000 Left).

The vial positiorD1 has a deep vertical slot. This slot helps monitor the syringe
needle penetration inside the sample vial. Vials of 2.5amlnormally used. If

vials of 1 or 1.2 mL are required, then each position must be fitted with an adapter
(PN 35001501) before placing the vials in the sample tray.

Vials must be correctly closed with the appropriate septa. Use only those septa
recommended by CE Instruments, or those with similar specifications. Using septa
with different characteristics may cause malfunctioning. This may include damage
and possible bending of the syringe needle.

Positioning the Sample Tray

The sample tray must never be manually rotated if the Sampling Unit-Control Module
cable is still connected. Even when the instrument is switched off, do not manually
move the sample tray until the Sampling Unit-Control Module cable is disconnected
first.

The sample tray is correctly positioned when the guiding pin under the tray fits
into the slot of the base. The rotation of the tray is achieved by a dedicated motol
pulley mechanism. This mechanism is housed in the turret and tray motor
compartmentX) located at the rear of the Sampling Unit. As showikigure

2.11, this mechanism consists of a motor, which moves the tray Jubiq the

belt 3). A potentiometer determines the rotation end point. Two sensors check for
the presence and type of sample tray in the system.

33
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Figure 2-11 shows the sample tray mechanism.

Figure 2-11. Sample Tray Mechanism
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Sampling Unit Rear Panel

The Sampling Unit Rear Panel features the components shown in Figure 2-12.

Figure 2-12. Sampling Unit Rear Panel

» A 37-pin connectorX) for communication between the Sampling Unit and
the Control Module via the appropriate cable.

e Aturret and tray motor compartmei) (containing both motor pulley
mechanisms.
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Control Module

This chapter provides a description of the AS 2000 Control Module, and each of
its components.

Chapter at a Glance...

AS 2000 CONtrol MOAUIE ........eeeiiee ettt e 38
FrONE PANEL.......coi ettt e st s e ste s s e aesneeeanee e 38
D1 o] = Y USROS 39
KIBYPA. ... ettt et bbb r e a e et s 39
REEI PANEL .......oociee e a e sn e e erre e e 41
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AS 2000 Control Module

Front Panel

The AS 2000 Control Moduleistheinterface between you and the Sampling Unit.
It monitors and controls the Sampling Unit. Communication with the instrument
is performed through the serial line RS 232. Communication may also be
performed by either the ChromCard or ChromQuest software. You may also
choose to program the autosampler directly from the TRACE GC 2000 keypad.

Based on the characteristics of the sample to be analyzed, the AS 2000 Liquid
Autosampler allows the programming and storing of a large number of operating
parameters. This includes analytical methods and sequences. Up to ten methods
can be programmed and stored. The software intuitively guides you to select the
functions to be programmed.

The Control Module Front Panel consists of adisplay (1) and a keypad (2) as
shown in Figure 3-1.

2y e el

Thermo&uest 2000

Figure 3-1.  AS 2000 Control Module Front Panel




AS 2000 Control Module
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Display
The alphanumeric display (2 lines, 20 characters each) shows the instrument
parameters and control functions.

The user interface occurs through the Program Pages (PP), which will be shown
on the display at each programming step. For your convenience, all Program
Pageswill be indicated in the manual with an identification number such as PP01,
PP02, and so on.

Keypad
The keypad of the AS 2000 Liquid Autosampler is subdivided into three
functional areas —status indicators, data entry keys, andfunctions keys.

Status Indicators
The status indicators light up during relevant stages of operation. They include the
following three LEDs:

EDI T— lights up when the Method or Sequence programming is being
performed, or whenever thadvet h> and<Seq> keys are depressed.

RUN — lights up during the whole analytical sequence.

ST- BY — lights up when the instrument is powered on. It also lights up
during Setup, Method and Sequence programming, and Autoadjustment.

Data Entry Keys
The data entry keys are used to input parameters. They are also used to move par
of the autosampler. The keys and their functiaresas fdbws:

<Exi t > to leave the current programming page. Also, to return to the
previous page. You may also return to the storing page during the Method
programming.

<Up- Ent er > is a dual-purpose key.

When used asUp>, it increases the nominal value of the parameter being
programmed. It also moves the syringe carriage assembly upwards. It can be
used to move the revolving turret and the sample tray during the Setup and

39
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AS 2000 Control Module

Autoadjustment procedures. When used as<Ent er >, it confirmsthe
function or the parameter currently input.

<Down> decreases the nominal value of the parameter being programmed. It
also moves the syringe carriage assembly downwards. It moves the revolving
turret and the sample tray during the Setup and Autoadjustment procedures.

<Lef t > moves the cursor to the left. You may select functions available in
the current Program Page. You may also return to the previous Program Page.

<Ri ght > moves the cursor to the right. You may select functions available in
the current Program Page. You may also proceed to the next Program Page.

Function Keys
The functions keyare used to access programg) or to stop or start sequence
events.

<Met h> is used to program the analyticad¢thod.
<Seq> is used to program the analyticatjuence.

<St art - St op> is a dual-purpose key.

When used asSt ar t >, it initiates an event. When used<®t op>, it ends
an event.

Operating Manual
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Rear Panel

Chapter 3
Control Module

The Control Module Rear Panel includes the parts shown in Figure 3-2.

s E e iilitl-tilit'l
AR R R R R R R R E B R R W

Operating Manual

Figure 3-2. Control Module Rear Panel

Main power On/Off switchX).
\oltage selector 115/230 V a2)(MAI NS V ~
Main power connector3().

9-pin female connector mark®8E 232 (4) for remote operation of the
instrument via serial line RS 232.

37-pin female connector markd@dRAY (5) for connection with the Sampling
Unit.

5-pin connector marke@C (6) for connection to the chromatograph.

25-pin connector markefUX (7) for connection with units such as the
integrator (start/stop and BCD outputs), twin adapter module, etc.

Ground connector8)).

For further details, refer to Chapter 6.

41



Chapter 3
Control Module AS 2000 Control Module

42 Operating Manual



Configurations

This chapter provides the configurations avail able for the AS 2000 Liquid
Autosampler.

Chapter at a Glance...

AS 2000 Liquid Autosampler Configurations............cceevueeeceesieesseessreeesseeennennns 44
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AS 2000 Liquid Autosampler Configurations

The AS 2000 Liquid Autosampler, installed on the TRACE GC 2000, allows
sample introduction with any type of injector. This includes both packed and
capillary columns, such as vaporizing split/splitless injectors and on-column

injectors.

The autosampler is availablein the following configurations:

AS 2000 Right

Installation of the AS 2000 Right on the right-hand side of the GC in
correspondence to the split/splitless injector S 71 or the dual split/splitless
injector.

AS 2000 Left

Installation of the AS 2000 L eft on the left-hand side of the GC in correspondence
to the on-column injector OC-V-80.

p NOTE If the on-column injector, mounted on the GC, is not yet configured to operate with the AS
2000 Liquid Autosampler, the head of the fitted injector must be removed and replaced. For
example, manual on-column injector OC-V-71 would be removed and replaced with the
OC-V-80 kit. The appropriate installation kit will contain the OC-V-80 parts (PN 19004649
for the AS 2000 Right, PN 19004689 for the AS 2000 Left). For further details, refer to
Appendix B.

Gemini

Consists of the installation of two AS 2000 Liquid Autosamplers. Oneisinstalled
on the |eft of the GC, and the other isinstalled on the right. Each autosampler
operates simultaneoudy on its own relevant injector. In this configuration, both
autosamplers are ready to inject the sasmple simultaneously, according to the
programmed method. The synchronization of injection is controlled by the AS
2000 twin adapter module.
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AS 2000 DoublePro

A dedicated GC can be equipped with a dual split/splitless injector, known as the
DoublePro configuration. Thiswill allow the AS 2000 Liquid Autosampler to
perform automatic injections into both injectors.

Based on the specific sample tray acknowledged by the autosampler, the user can
operate irtwo different modes —eonfirmation mode or high throughput mode.

» Confirmation mode — the AS 2000 Liquid Autosampler injects the same
sample into both injectors. This eqating mode is possible with the 90-
position standard sample tray.

» High throughput mode — the AS 2000 Liquid Autosampler injectsferdnt
sample into each injector. This operating mode is possible only with the 90-
position (dual 45) DoublePro sample tray. This particular sample tray is
subdivided into two different parts, each numbered 1 through 45.

p NOTE The two modes — confirmation and high throughput — apply only to the DoublePro

configuration.

The dedicated GC equipped with adual split/splitlessinjector, one marked L (left)
and the other marked R (right), is schematically shown in Figures 4-1 and 4-2.

Figure 4-1 shows the dual split/splitless injector ports for a DoublePro GC.

—/
—

goooooo

i ==

nnnnonna

L = Left split/splitlessinjector
R = Right split/splitless injector

—l
—T

Figure 4-1. Dual Split/Splitless Injector Ports for a DoublePro Configuration
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AS 2000 Liquid Autosampler Configurations

Figure 4-2 shows the AS 2000 Liquid Autosampler and TRACE GC 2000 with a
dual split/splitless injector.
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C2
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J2 = Left Injector

J1 = Right Injector

C2 = Left Column

C1 = Right Column

F2 = Left Detector

F1 = Right Detector

Figure 4-2. AS 2000 and TRACE GC 2000 with Dual Split/Splitless Injector
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The AS 2000 Liquid Autosampler may also perform gas chromatographic
applications using special techniques. These include the following:

» Large Volume Injections

* Micro Volumes

For more information, refer to Chapter 9.
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Installation

This chapter providesinstructions for installing the AS 2000 Liquid Autosampler
on a GC unit.

Chapter at a Glance...

Installation of the AS 2000 0N The GC ......cooeiiiiiiiiiee e e 50
Installation in the Original Configuration ...........ccccovivienie e 54
Installation in the Opposite CoNfiguIration ...........coccoverieeieeieinee e 57
Installation in the Gemini ConfiguIation...........cccvierienienie e e 57
Installation on the DOUDIEPIO GC ......cccoiiiiiriiie ettt 57
Preliminary AlGNMENT ..........ooiii et e e 58
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Installation of the AS 2000 on the GC

p NOTE

AWARNING!

The AS 2000 Liquid Autosampler for liquids will be installed by ThermoQuest Customer
Service Engineers (CSEs) who will verify the correct operation of the instrument. For
further details, please contact your local ThermoQuest representative. If the instrument is
not installed by ThermoQuest CSEs, please ensure that the following instructions are
strictly adhered to before using the instrument.

The TRACE GC 2000, with the left and right autosampler supports attached, is
shown in Figure 5-1.

Left 5

Figure 5-1. Left and Right Autosampler Supports for the TRACE GC 2000

During installation, the power cord and the Sampling Unit-Control Module cable
MUST BE DISCONNECTED. Also, be sure that the sample tray is mounted on its hub.

The AS 2000 Liquid Autosampler isinstalled on the GC using the appropriate
metal support compatible with the AS 2000 configuration in use. The AS 2000
Left isinstalled on the left side of the GC using the left support. The AS 2000
Right isinstalled on the right side of the GC using the right support.
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If an autosampler of opposite configuration isinstalled on either side of the GC,
then the autosampler should be rotated 180 degrees. Thiswould apply if mounting
the AS 2000 Right on aleft support, or mounting the AS 2000 left on aright
support.

Before mounting the left or right support on the GC, remove the corresponding
hole-caps from the GC upper panel. Place the left or right support on the GC as
shown in Figure 5.1 and fix it by using the appropriate fixing screws.

Installation of the Left Support

When installing the | eft support, the bracket shown in Figure 5.2 should be placed
under the support against the left-hand side of the GC.

Figure 5-2 shows the bracket for the left support.

Figure 5-2. Bracket for Left Support

Align the four holes of the bracket with the four holes marked 1 on the support.
Refer to Figure 5.3. Mount the bracket to the support by using the appropriate
mounting screws.
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Figure 5.3 shows the | eft support.

s ! T RS ILI-
2
i I5-AS [Rio
l i 1 AS IL}o
T e
a
4 HE-AS [Hio

Figure 5-3. Left Support

Installation of the Right Support
Before installing the right support, the spacer should be installed inside the GC.
Refer to Figure 5.4.

1. Remove the cover and the callar of the injector and detector compartment.
2. Open the column oven door. L oosen the two knobs located in the upper part.
3. Push the cover backwards and remove it.

4. Screw the spacer on the threaded pin.

5. Put the GC cover back in the original position. Tighten the two knobs. Close
the column oven door.

6. Mount the right support on the right-hand side of the GC. Use the appropriate
mounting screws.

52 Operating Manual



Chapter 5
Installation of the AS 2000 on the GC Installation

Figure 5-4 shows the installation of the spacer inside the GC.

Figure 5-4. Installation of the Spacer Into the GC
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Installation of the AS 2000 on the GC

Installation in the Original Configuration

There aretwo original configurations for the AS 2000 Liquid Autosampler. The
AS 2000 Leftisinstalled onthe left support. The AS 2000 Right isinstalled on the
right support.

1

2.

Place the Sampling Unit on the support.

Align the two reference pins marked AS with the corresponding slots on the
base of the Sampling Unit.

For the AS 2000 Left on left support — align the sldts0d2) of Figure 3.5
with the reference pins marke&( L) of Figure5.3.

For the AS 2000 Right on right support — align the slbtarfd2) of
Figure 3.5 with the reference pins marké&&( R) of Figure 5.6.

Align the holesd andb) on the sampler base Bfgure 5.7. These holes
correspond to the support’s threaded holof Figure 5.3 or (1) of

Figure 5.6. Insert the appropriate mounting screws without tightening them
completely.

Figure 5-5 shows the slots on the base of the Sampling Unit.

54
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Figure 5-5. Slots on the Base of the Sampling Unit
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Figure 5-6 shows the right support.

Operating Manual

[ "
8- |
B
| |
G HS-AS |7 !
I i
| t
| i :
i |
! ;
: !
— HS-RS (F) & |
| "1 :
| i |
: ‘_'1_ 1
—T AS 1L i |
~ HSRS R ; I
! .._q.-_
| 1 L
! & - -8~
: : l
~b-R5 1L Sk :

Figure 5-6. Right Support
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Figure 5-7 shows the holes on the sampler base.

Figure 5-7. Holes on the Sampler Base

The result of the operation is shown below in Figure 5-8.

Figure 5-8. AS2000 Left and AS 2000 Right
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Installation in the Opposite Configuration

There are two opposite configurations for the AS 2000 Liquid Autosampler. The
AS 2000 Left isinstalled on the right support. The AS 2000 Right isinstalled on
the left support.

1. Placethe Sampling Unit on the support.

2. Align the two reference pins marked AS with the corresponding slots on the
base of the Sampling Unit.

For the AS 2000 Left on right support — align the sla@fsaf Figure 3.5 with
the reference pins marké&$ (L) of Figure5.6.

For the AS 2000 Right on left support — align the slt)sof Figure 3.5 with
the reference pins marké&® (R) of Figure5.3.

3. Align the holesd andb) on the sampler base Bifgure 5.7. These holes
correspond to the support’s threaded hoBf Figure 5.3 or (2) of Figure
5.6. Insert the appropriate mounting screws without tightening them
completely.

Installation in the Gemini Configuration

The Gemini configuration features the simultaneous use of an AS 2000 Left and
an AS 2000 Right. Each autosampler is installed in the original configuration on
the same GC using its own dedicated support. Refer to Installation in Original
Configuration.

Installation on the DoublePro GC

The DoublePro GC requires an AS 2000 Right installed in the original
configuration. Refer téngtallation in Original Configuration.
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Preliminary Alignment

The purpose of this procedure isto define the basic mechanical alignment
between the GC injector and the revolving turret. Thiswill alow you to correctly
align the syringe needle with the GC injector inlet.

p NOTE This is a preliminary alighment. The only concern is correctly aligning the syringe needle
with the GC injector inlet. The final angle of rotation of the injection turret block will be
defined electronically during the Setup procedure.

1. Verify that the Sampling Unit-Control Module connecting cableis
disconnected.

2. Manually rotate the revolving turret to movethe injector block toward the GC
injector. Move it downwards and align it with the injector by manually
rotating the Sampling Unit.

p NOTE If you are using a dual split/splitless injector, complete the alignment procedure for both

injectors.

3. After completion of the Preliminary Alignment, tighten the mounting screws.
Be careful not to move the base of the Sampling Unit.

4. Movetheinjection sliding plate back to its home position. Align the revolving
turret over the waste vial located in the washing and waste tray.

5. Placethe sampletray on the proper hub. Be sure that the guide pin located

under the tray (Figure 5.9) fitsinto the slot in the base. Thiswill lock the tray,
which must have a minimum tolerance.
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Guide Pin
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Figure 5-9 shows the guide pin on the bottom of the sample tray.

Preliminary Alignment

Figure 5-9. Guide Pin
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Electrical Connections

This chapter provides information on the electrical requirements for the AS 2000
Liquid Autosampler. It also contains instructions for connecting the autosampler.

Chapter at a Glance...
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Electrical Connections

AWARNING!
ACAUTION

Theinstrument power supply must adhere to the technical specificationslisted in
Chapter 1. The configuration of the instrument power supply is determined by the
position of the voltage selector (Figure 6.1). The selector is protected by a
removable cover. It has a small window though which you can read the selected
power.

The power line and the connections between the instruments must maintain good
electrical grounding. Poor grounding represents a danger to the operator, and may
seriously affect the efficiency of the instrument.

Do not connect the AS 2000 Liquid Autosampler to circuits feeding devices of a
heavy duty nature. Motors, UV lamps, refrigerators, and other such devices can
generate disturbances.

Voltage Selector

The voltage selector is factory-configured to 230 V. The power selector can be
configured to 115 or 230 Volts asillustrated in the following table:

Voltage Selector Position Description

115 115V ac — 10% power supply

230 230 V ac — 10% power supply

&WARNING!

Before connecting the AS 2000 Control Module to the power supply, make sure
that the selector configuration is compatible with the main power. If it is not,
change the voltage configuration as follows:

Disconnect the power supply cable before changing the configuration of the Voltage
Selector.
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1. Remove the cover.

2. Takethe voltage selector out of its seat. The selector appears as schematically
shown in Figure 3.9 C and D.

Figure 6-1 shows the voltage selector schematics.

A B
L A and B are front views with the
230
1 DF:D fuses F of the Selector in 230
SLl 0 O [ Vac configuration.
c D
115 L C and D are front view with the
HE— O fuses F of the Selector in 115
0£Z 1] [ Vac configuration.

Figure 6-1. Voltage Selector

3. Remove the existing fuses.

4. |nstall fuses suitable for the new configuration. Make sure they are in the
correct position. See Technical Specificationsin Chapter 1.

5. Placethe power selector into its seat.

6. Put the cover back on.
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Cable Connections

Cable connections allow communication between the GC and autosampler viathe
seria line RS232. This facilitates synchronization of the injection with the GC,
and the transmission of information for the Autosampler. The instruments can be
operated either in local mode or remote mode.

Sampling Unit-Control Module Connection

1. Using the cable provided (PN 00000000), connect the 37-pin male connector
(1) of Figure 6.2 to the back of the Sampling Unit.

2. Connect the other end of the cable to the 37-pin connector marked TRAY (1,
Figure 6.3) on the back of the Control Module.

Figure 6-2 shows the 37-pin connector on the Sampling Unit.

Figure 6-2. Sampling Unit 37-pin Connector
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Figure 6-3 shows the connections on the AS 2000 Control Module for the
GC unit.

TRAY
U
AUX
@ 3
RS 232 C

Figure 6-3. Control Module Connections

Control Module-Chromatograph Connection

1. Using the cable provided, connect the Control Module 5-pin connector
marked GC (2, Figure 6.3) to the connector marked Aut osanpl er
Si gnal s on the GC rear panel.

2. Connect the 25-pin connector marked AUX (3, Figure 6.3) of the Control
Module to the computer integrator, if required. This connection isfor the start
and stop signals, or if BCD signals are necessary to print the sample vial
numbers when reporting results. For further details refer to the GC and
Integrator Instruction Manuals.

3. If remote operation is required, connect the 9-pin connector marked RS 232
(4, Figure 6.3) of the Control Moduletothe RS 232 port of the host device.
See Connection to External Modules.
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Cable Connections

Gemini Connections

For the Gemini configuration, consider the AS 2000 L eft as unit 1, and the AS
2000 Right as unit 2. Proceed as follows:

1. Using the cable provided, connect the 37-pin connector of unit 1 of the
Sampling Unit to the connector marked TRAY (1, Figure 3.9b) on the
corresponding Control Module. Repeat the same process for unit 2.

2. Using the cable provided, connect the 5-pin connector marked GC (2, Figure
3.9b) of the unit 2 Control Module to the connector marked Aut osanpl er
Si gnal s on the GC rear panel.

3. Using the 25-pin cables provided, connect the connector marked AUX (3,
Figure 3.9 b) of the Control Module of both units number 1 and 2 to the
connectors marked SAMPLER 1 and SAMPLER 2 respectively of the AS
2000 Twin Adapter module shown in Figure 6.4.

Figure 6-4 shows the twin adapter module.

SAMPLER 1 SAMPLER 2
( ) )
INTEGRATOR 1 INTEGRATOR 2
( ) )

Figure 6-4. Twin Adapter Module

The 25-pin connectors marked | NTEGRATOR 1 and | NTEGRATOR 2 of the
AS 2000 Twin Adapter module are used when the connection of both AS 2000
Liquid Autosamplersto the integrator is required. This connection isfor the start
and stop signals, or if BCD signals are necessary to print the sample vial numbers
when reporting results. For further details refer to the Integrator I nstruction
Manual. When remote control operation, or connection to the ChromCard

Operating Manual



Turning On the Instrument

Chapter 6
Electrical Connections

software isrequired, refer to the instructions listed in the appropriate operating
manual .

Connection to External Modules

If the chromatograph requires the use of a sample re-concentration device, the
AS 2000 Autosampler must be appropriately connected to the Control Module of
this device. Refer to the manual accompanying this device.

Turning On the Instrument

p NOTE

Operating Manual

1. Connect the AS 2000 Liquid Autosampler to the main power supply using the
power cord provided in the standard ouitfit.

2. Turn ON the AS 2000 Control Module power switch.

If the Sampling Unit is not correctly connected to the autosampler Control
Module when it isturned on, the following error message (PP 42) will be

displayed:

MODULE UNCONNECTED
Switch off & reconnect

PP48
1. Turn OFF the AS 2000 Control Module power switch.
2. Reconnect the cable.

The instrument is factory-configured to work with a single injector.
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Setup

Operating Manual

This chapter provides instructions and procedures for setting up the AS 2000
Liquid Autosampler.

Chapter at a Glance...
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Start-up

p NOTE

The AS 2000 Liquid Autosampler may be controlled and programmed from the
Control Module. Operating parameters can be set in local mode, using the keypad
and the display on the front panel of the Control Module. Or, the autosampler can
be accessed in remote mode through a personal computer. You may also use the
GC to control and program the autosampl er.

In the remote mode, the autosampler is accessed through a personal computer. However,
information that is entered from the personal computer will override any local or GC
programming.

When the autosampler isturned on, it will conduct an initial self-check. This
includes the memory check and the sampletray identification. After the
self-check is completed, the autosampler will go to standby mode. If the
autosampler has not been previously set up, then you will proceed to the setup
mode. If the autosampler has already been installed and configured, then you may
proceed to method or sequence programming. Once method and sequence
parameters have been established, then you may proceed to normal operation. The
following table illustrates the autosampler sequence of events:
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Table 7-1. Autosampler Sequence of Events

Events Description

Initial Self-Check

Performed when the autosampler isturned on. After the
self-check, the autosampler will be in standby mode.

Sample Tray
I dentification

Automatically performed during initial self-check.

Setup

Performed during installation to align the syringe above
the injector(s). The depth and penetration speed of the
syringe needle in the injector, the vial, etc. will also be
set at thistime. The setup mode is also used when the:

* syringe must be replaced.

* injection depth or the speed of the sliding plate must

be defined or changed.
» depth of the needle inside the vial must be adjuste

» contrast of the display must be changed (only for
LCD).

M ethod
Programming

Used to set the correct analytical parameters. See
Chapter 8.

Sequence

Programming

Used to set the analytical sequence in automatic maode.

See Chapter 8.

Normal Operation

Used when method and sequence parameters have
already been established.
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71



Chapter 7
Setup Start-up

Self-Checking
When the AS 2000 Liquid Autosampler isturned on, the initial Program Page
(PPO1) is displayed. This page shows the logo with the current software release.
Theyellow ST- BY LED lights up.

AS2000 Aut osanpl er
Software rel. X X ISO

PPO1

Theinitial Program Page remains displayed for afew seconds. Then, the
automatic sample tray identification starts. The following message will appear:

*TRAY identifying*
sel f checking in progress

Sample Tray ldentification

During the sample tray identification, the type of sample tray mounted on the
autosampler isidentified. Each movement is accompanied by an audio signal.
When the identification is completed, the following message will appear on the
screen for one second:

AS 2000
SI NGLE | NJ. Enabl ed
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The following Program Page (PP14) is displayed:

Tray: xx Synch: Nor mal
Pos: Waste Ctr: LOCAL

PP14

Tray:xx Type of tray: 90, 32/30, 45

Press <Exi t > to return to PPO1.

Starting Setup Routine

Program Page (PP01) will be displayed. Press <Met h> and <Seq>
simultaneoudy to enter the Setup procedure. Program Page (PP02) is displayed:

ACT

AS2000 SET UP b: 9600
ACT INJ SWP PLG NAN

PP0O2

Actual Values

INJ

Injection Setup

SMP

Sample Setup

PLG

Syringe Plunger Setup

MAN

Manual Operations

b:

Baud Rate Setup

Press<Lef t > and <Ri ght >to select the following options:

Operating Manual
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Starting Setup Routine

Option Description

INJ

To set the number of injection ports (default = 1), the revolving turret
alignment over the injector, the speed of the sliding plate during the injection
phase, and the desired needle depth into the injector.

SMP

To set the needle depth into the vial.

PLG

To set the type of syringe in use, and to check the zero and full scale values.

MAN

To manually actuate the four motors. To adjust the display contrast when
LCD is present.

ACT

Displays the following set values: sliding plate speed, injection depth, depth
in the vial, syringe volume, and injection ports enabled.

To set the data transmission speed baud rate when the instrument is
remotely controlled via serial line RS 232.

Injection Setup

The autosampler is factory-configured to work with a single injector. The basic
alignment between the syringe needle and GC injector inlet was performed during
the Preliminary Alignment. For further details, refer to Preliminary Alignment in
Chapter 5. The Injection Setup is performed to electronically align the revolving
turret over the GC injector(s). This section is subdivided into two parts — single
injector applications, and DoublePro applications.

Injection Setup for Single Injector Applications
The following Program Page (PP02) is displayed:

74

AS2000 SET UP b: 9600
ACT INJ SWP PLG NAN

PP02
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Press<Lef t > and <Ri ght > to move the cursor to | NJ. Press <Enter>.
Program Page (PP02S) is displayed, indicating the number of the enabled
injection ports (default = 1). Al i gn isflashing.

INJ. port(s):1 Align

PP02S

INJ:Port(s) 1 | Number of enabled injection ports

Press <Ent er >. PP09.1 is displayed. The alignment procedure can be started

from PP09.1.
1 NJECTOR Al i gnnent
SPD: X NDL TUR STO
PP09.1
SPD: X Speed of the needle introduction into the injector (speed of the

sliding plate downward movement during the injection stage).

X flashes and the revolving turret automatically moves over the injector.
To define the alignment, proceed as follows:

1. Press<Up> and <Down> to increase or decrease the speed of penetration X
of the syringe needleinto theinjector. Select avalue from 0 (minimum speed)
to 8 (maximum speed). The speed of the needl e approaching the injector (first
part), and the speed of its upward movement are preset. The recommended
speed of needle penetration into the split/splitless injector is between 4 and 8.
For the on-column injector it is between 1 and 4.

2. Press<Ri ght > to move the cursor to NDL. Press <Up> and <Down> to
move the injection sliding plate as far as the injector nut.
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Starting Setup Routine

3. Press<Ri ght > to move the cursor to TUR. Press <Up> and <Down> to
move the revolving turret. Check the alignment of the diding plate with the
injector. Find the optimal aignment.

4. Press<Ri ght >to move the cursor to STO. Press <Ent er > to store the data.

If the injection sliding plate is moved upward before selecting STO, you will not be able to
move the cursor. Therefore, you must go back to NDL. Press <Down> to lower the
injection sliding plate until the retractable needle guide reaches the injector. Go back to
STO. Press <Enter> to store the data.

Theinjection dliding plate will perform small movementsto check the ZERO
position. PP10.1 is displayed with —X flashing.

NEEDLE in | NJECTOR

DPT (m): - X STO
PP10.1
DPT (mm): -X Penetration depth of the needle into the injector

The maximum allowed value for =X is—=73 mm

5. InPP10.1, press <Down> to set the penetration depth of the needle inside the
injector. Follow these indications:

Injector Injection Mode Depth

Split Splitless | Splitless 64 mm
Split Splitless | Split 40 mm
On-column On-column 70 mm net

The needle must project 5 mm from the

secondary cooling jacket.
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6. Press<Ri ght > to movethe cursor to STO. Press <Ent er > to store the
selection.

After afew seconds, the revolving turret will automatically move over the waste
vial. PP02 will be displayed again. Proceed to Sample Setup.

Injection Setup for DoublePro Applications

AS2000 SET UP b: 9600
ACT INJ SMP PLG NAN

PPO2
Press<Lef t > and <Ri ght > to move the cursor to | NJ. Press<Ent er >.

PP0O2S isdisplayed, indicating the number of the enabled injection ports (default =
1). Al'i gn isflashing.

INJ. port(s):1 Align

PP02S

INJ:Port(s) 1 ‘ Number of enabled injection ports

Press<Lef t > and <Ri ght > to move the cursor to 1. Press <Up> to select the
number of the injection ports (2) required by the DoublePro application. PPO2D is
displayed. The number 2 isflashing.

INJ. port(s): 2 Align
Enable Inj: Zzzz7

PP02D
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7777 = LEFT leftinjector Rl GHT right injector BOTH both injectors

p NOTE Independent of the injector selected in the program page (PP02D), the AS 2000 Liquid
Autosampler requires the alignment of both injectors.

1. Press<Left > and <Ri ght >to move the cursor to ZZZZ. Press <Up> and
<Down> to select the appropriate injector.

2. Press<Left >and <Ri ght > to select the Al i gn function. Press<Ent er >
to aign the autosampler over the injector.

PP09.2 isdisplayed. LEFT | NJ isflashing, and indicates the injector that must
be aligned first.

I NJECTOR  Ali gnnent
EFT I NJ RI GHT I NJ

PP09.2

3. Press<Ent er > to start the alignment procedure. PP09.3 is displayed to begin
alignment of thefirst injector. X is flashing. The revolving turret moves over
the injector.

Left injector Alignnment
SPD: X NDL TUR STO

PP09.3

SPD: X Speed of the needle introduction into the Injector L
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To define the alignment, proceed as follows:

1. Press<Up> and <Down> to increase or decrease the speed of penetration X
of the syringe needleinto theinjector. Select avalue from 0 (minimum speed)
to 8 (maximum speed). The speed of the needl e approaching the injector (first
part), and the speed of its upward movement are preset. The recommended
speed of needle penetration into the split/splitless injector is between 4 and 8.
For the on-column injector it is between 1 and 4.

2. Press<Ri ght > to move the cursor to NDL. Press <Up> and <Down> to
move the injection sliding plate as far as the injector nut.

3. Press<Ri ght > to move the cursor to TUR. Press <Up> and <Down> to
move the revolving turret. Check the alignment of the diding plate with the
injector. Find the optimal aignment.

4. Press<Ri ght >to move the cursor to STO. Press <Ent er > to store the data.

p NOTE If the injection sliding plate is moved upward before selecting STO, you will not be able to
move the cursor. Therefore, you will have to go back to NDL. Press <Down> to lower the
injection sliding plate until the retractable needle guide reaches the injector. Go back to
STO. Press <Enter> to store the data.

Theinjection dliding plate will perform small movementsto check the ZERO
position. PP10.2 is displayed with - X flashing.

NEEDLE i n LEFT I NJ.
SDPT (nmm): - X STO

PP10.2

DPT (mm): -X Penetration depth of the needle into the injector L

The maximum allowed value for =X is—73 mm
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Starting Setup Routine

5. InPP10.2, press <Down> to set the value of the needle penetration into the
injector. Follow these indications:

Injector Injection Mode Depth

Split Splitless

Splitless

64 mm

Split Spiltless

Split

40 mm

6. Press<Ri ght > to movethe cursor to STO. Press<Ent er > to store the

selection.

After alignment of thefirst injector is completed, PP09.2 is displayed again. This
time, Rl GHT | NJ isflashing. Now, the procedure must be repeated for the

second injector.

I NJECTOR  Ali gnnent
LEFT I'NJ I GHT | NJ

PP09.2

Press <Ent er > to start the alignment procedure. PP09.4 is displayed to begin
alignment of the second injector. Follow the same procedure as previously
described for the first injector.

Ri ght injector Alignnent

SPD: X

NDL TUR STO

80

PP09.4
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During the alignment procedure, PP10.2 is replaced with PP10.3.

NEEDLE in RI GHT | NJ.
DPT (nm):- X  STO

PP10.3

When the penetration depth of the needle has been set, move the cursor to STO
Press <Ent er > to store the selection.

After afew seconds, the revolving turret will automatically move over the waste
vial. PPO2 will be displayed again. Proceed to Sample Setup.

AS2000 SET UP b: 9600
ACT INJ SMP PLG NMAN

PP02

Sample Setup
Set the depth of the needle inside the sample vial. The sample vial must be
properly closed. Press <Ri ght >to move the cursor to SMP. Press <Ent er >.
PP11 is displayed.

Dept h on sanpl e vi al
DEPTH: - xx mm STO

PP11

DEPTH: -xx mm Penetration depth of the needle inside the sample vial

Therevolving turret automatically moves over vial 1. Theinjection sliding plate
goes down until its touch sensor reaches the vial.
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Press <Up> and <Down> to select the penetration depth of the needle inside the
vial.

Set the penetration value DEPTH: - xx nmfrom 0 up to the maximum permitted
value. Look through the vertical slot located on the sample tray in correspondence
to vial number 1. Be careful not to touch the bottom of the vial with the needle.
Move the cursor to STO. Press <Ent er > to store the entry.

After afew seconds, the injection diding plate automatically goes up. The
revolving turret moves over the waste vial.

Theinjection sliding plate will slowly go down until the touch sensor reaches the
waste vial and calculatesits height.

At the end of the operation, the injection sliding plate goes up. PP02 is displayed

again.
AS2000 SET UP b: 9600
ACT I NJ SMP PLG MAN
PPO2
Syringe Setup
This procedure must be performed to adjust the ZERO position of the syringe
plunger.

Press <Ri ght > to movethe cursor to PGL. Press<Ent er >.
PP12 isdisplayed. Wast e isflashing.

PLUNCER Set ti ng
Pos: Waste ZERO VOL

PP12
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Pos: Waste - Tray - Inj

Install the syringe according to the instructions listed under Syringe Installation and
Replacement at the end of this chapter.

Pos: Indicates the turret position that may be Waste, Tray or Inj (Left or Right
with two injectors). Select by pressing <Up>and <Down>.

Press <Ri ght > to move the cursor to ZERQO. Press<Ent er >. The following
message will be displayed:

* SYRI NGE*
Aut oadj ust nent i n progress

The syringe plunger goes down until the mechanical limit isreached. It is checked
for its correspondence with the zero setting of the syringe. Once thislimit is
recognized, the message disappears. PP12 is displayed again.

Press <Ri ght > to move the cursor to VOL. Press <Ent er >. PP13 is displayed:

Steps Egq. Vol.
-X pl: xx.x STO

PP13
-X ‘ Flashing number
XX.X ‘ Volume in microliters of the syringe installed

Set the syringe full scale. Press <Up> and <Down> to move the syringe plunger.
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Manual Operations

Visually check the volume of the syringe. Be sure that the plunger coincides with
the syringe full scale, or with avalue that is close.

Fix the volume reached by the plunger. Movethe cursor to pl : xX. X. Press
<Ri ght >. Press <Up> and <Down> to enter the syringe volume value.

Press <Ri ght >to movethe cursor to STO. Press<Ent er >.

After afew seconds, PP02 is displayed. ACT is flashing.

AS2000 SET UP b: 9600
ACT I NJ SMP PLG MAN

PP0O2

Manual Operations

84

Manual movements may be performed to move the autosampler motors. This
includes the plunger, needle, turret, and sample tray. You may also adjust the
display contrast (only for LCD).

In PP02, move the cursor to MAN. Pr ess <Ri ght >. Press<Ent er >.

AS2000 SET UP b: 9600
ACT INJ SMP PLG MAN

PP0O2

PP22 isdisplayed. CNTR s flashing:

PLG NDL TUR TRY CNTR
X X X x Tc:

PP22
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PLG x | Syringe plunger motor

NDL x | Syringe motor

TUR x | Revolving turret motor

TRY Sample tray motor

TC: Status of the injection sensor

CNTR | Display contrast only for liquid crystal
display

e PLG NDL,TUR, TRY — Move the cursor to the corresponding x tag. Press
<Up> and<Down> to move a motor. The tags may show either a double
line (- -) to indicate the correct position, Bsy (busy) to indicate an
inhibited movement.

» CNTR— If your Control Module is equipped with an LCD, the contrast of the
display may be adjusted. Preddp> and<Down> to move the cursor to
CNTR.

 Tc — Shows the status of the injection sensor. This sensor detects if the touch
sensor, located at the lower end of the retractable needle guide, is touching the
vial or not. In standby status, this symbol [INSERT SYMBOL] is visible. The
retractable needle guide moves downward until it comes into contact with an
object which triggers the touch sensor. Then, the standby symbol is
transformed into this symbol [INSERT SYMBOL].

p NOTE If an autosampler movement is inhibited for 10 seconds, or the injection sliding plate touch

sensor is not working properly, the motors will be automatically deactivated. PP22 will be
displayed with the relevant alert message.

Pres<Exi t > to leave PP22. PP02 is display®®N is flashing.

AS2000 SET UP b: 9600
ACT INJ SMP PLG MAN

PP02
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Display Actual Parameters

Press<Lef t >and <Ri ght > to select ACT. Press<Ent er > to display the
previoudy set values.

In some Program Pages, the set values are displayed for reading purposes only.
They can be accessed by pressing <Lef t >and <Ri ght >asindicated by the <

and > symboals.

With a single injector, PP02.1 and PP02.1.1 will be displayed.

SAMPLE SYRI NGE >
Dept h=zz VOL=vv.vv pl

PP02.1

Depth =zz | Penetration depth of the syringe needle into the sample
vial
Vol = vv.vv ‘ Volume of the syringe installed

| nj ector Setup
< Speed=x Dept h=yy

PP02.1.1
Speed = x ‘ Penetration speed of the needle into the injector
Depth = yy ‘ Penetration depth of the needle into the injector
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p NOTE
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With a double injector, PP02.2, PP02.2.1, PP02.2.2, and PP02.2.3 will be

displayed.

<SAMPLE SYRI NGE >
Dept h=zz VOL=vv.vv pl

PP02.2

Ri ght I njector Setup
< Speed=x Dept h=yy

PP02.2.1

Left Injector Setup
< Speed=x Dept h=yy >

PP02.2.2

I njector(s) Enabl ed

PP02.2.3

It indicates the enabled LEFT, RIGHT or BOTH injector(s)
already defined in the Injection Setup

Chapter 7
Setup

When in PP02D, the selection of the enabled injector is changed. The alignment procedure

must not be repeated.

When the setup routine is completed, press <Exi t > to return to PP0O2.
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Display Actual Parameters

Press <Exi t >again. PPO1 is displayed.

If no keys are pressed, then PP14 will be displayed. This will be followed by the
sample tray identification. PP14 will be displayed again.

Tray: XX Sync: Nornal
Pos: Waste Ctr: LOCAL

PP14

Baud Rate Setup

88

To communicate with the instrument via serial line RS 232, it is necessary to
verify the data transmission speed baud rate between the AS 2000 Liquid
Autosampler and the host device.

The selectable baud rate values for the AS 2000 Liquid Autosampler are 1200,
2400, 4800, and 9600. The latter is the default value.

To modify the baud rate, begin in PP02. Press <L ef t > until theoption b: 9600
is selected, and begins to flash.

Press <Up> and <Down> to select the desired baud rate val ue.
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Syringe Installation and Replacement

Z{fEXCAUﬂON
p NOTE

Procedure

Operating Manual

Theinstallation of the syringe or its replacement is a simple procedure. However,
it does require attention to prevent damage to the syringe needle, and to ensure
optimal performance of the injection unit. Syringes of 1, 5, 10, 25, 50, 100, and
250 pL can be mounted on the injection sliding plate. The syringes must be
compatible with the system.

In applications using the split/splitless injector, or the packed column injector, itis
possible to use syringes with 50-mm needles instead of 80-mm needles. Therefore, it
will also be necessary to calibrate the retractable needle guide of the injection
sliding plate after installing or replacing the syringe.

A 1-pL syringe requires a special syringe plunger housing.

Toinstall or replace the syringe, begin in PP14. You may choose to operate with
the revolving turret in whichever position is most convenient. Press <Up> and
<Down> to choose any one of the following positions: WAst e, Tr ay, or

I nj ect.

Tray: XX Sync: Nornal
Pos: Waste Ctr: LOCAL

PP14

1. Removethetop cover of theturret by removing the Phillips screw that secures
the cover to the turret.

2. Slidetheplastic front cover of the turret upward to have access to the syringe
carriage assembly.

3. Usethe 2.5 mm Allen key included in the standard outfit. L oosen the screw
(1) of Figure 7.1. Remove the cover of the syringe plunger housing (3) of
Figure 3.7 to free the syringe plunger button.
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4, Usethe same Allen key to remove the syringe holding block (2) of Figure
7.1. Unscrew the two mounting screws.

ACAUTION If installing or replacing the syringe, be careful when the syringe body is removed
from the clip (2) of Figure 7.1.

5. Install the new syringe. Move the syringe plunger upwardsto insert the
plunger button (4) of Figure 7.1 inits seat within the syringe plunger housing.
Be careful when the syringe body isinserted into the clip (5) of Figure 7.1.
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Figure 7-1 shows the syringe installation and replacement.

Chapter 7
Setup

U

1.Screw

4. Plunger Button

2. Syringe Holding Block

5. Clip

3. Syringe Plunger Housing

Figure 7-1. Syringe Installation and Replacement
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p NOTE

Syringe Installation and Replacement

When 5- and 10-uL syringes are used, it is necessary to use the adapter included in the
standard outfit. For syringes of 25-)LL or more, this adapter must be removed. Also, the
syringe plunger housing must be removed and remounted. It must be rotated 180° to allow
the correct positioning of the plunger button in its seat. When1-uL syringes are used, the
syringe plunger housing must be replaced with PN 29302551.

2. Remount the syringe holding block (2) of Figure 7.1. The screws should not
be completely tightened. Thiswill allow manual adjustments on the syringe if
necessary.

3. Install the cover of the syringe plunger housing. Mount it by using the
appropriate screw.

4. Push the plagtic front cover of the turret downwards.

5. Switch the instrument on. Proceed with the Autoadjustment procedure.

Retractable Needle Guide Calibration

92

1. Disconnect the Sampling Unit-Control Module connecting cable.

2. Manually move the retractable needle guide of the injection diding plate
upward until the needle stopper is reached.

3. Insert thetool B of Figure 7.2 under the touch sensor. The needle of the
syringe will befelt.

4, Usethe2.5 mm Allen key toloosen the screws A of the two diding plate stop
blocks (Figure 7.1 and 7.2). Adjust the height of the sliding plate until the
needle end projects 1 mm from the touch sensor.

5. Tighten the screws A. Make sure that the retractable needle guide slides
paralld to the two side guides.
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Figure 7-2 shows the calibration of the retractable needle guide.

_@'

Figure 7-2. Retractable Needle Guide Calibration
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This chapter provides instructions and procedures for using the AS 2000 Liquid
Autosampler.

Chapter at a Glance...
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Modes of Operation

The AS 2000 Liquid Autosampler can be programmed either in local mode or
remote mode. In local mode, the autosampler is programmed from the Control
Module keypad. In remote mode, programming is done through an external host
device (PC) which is connected to the Control Module viathe RS 232 serial line,
or from the TRACE GC 2000 keypad.

* Inlocal mode, you may perform tlimgle injection (Single) according to the
selected method, or tleequential injection of a batch of vialsAuto). In the
latter case, the autosampler performs the operating functions based on the
method andsequence programming.

* Inremote mode, the functions of the AS 2000 are programmed from an
external host device (PC), which is connected via the RS 232 serial line. For
further details, refer tAppendix A: Remote Control.

* In remote mode, the functions of the AS 2000 are programmed from the
TRACE GC 2000 keypad.

Programming

This section will show you how to a correctly program of the AS 2000 Liquid
Autosampler. When the instrument is turned on, the initial Program Page (PP01)
appears for a few seconds. The yell®Ww BY LED lights up.

AS2000 Aut osanpl er
Software rel. X X |ISO

PPO1

If no keys are pressed, then the sample tray identification will begin. PPO1 will
appear again for a few seconds. As a function of the injectors and sample tray
recognition, certain messages will be displayed for either the single injector or for
double injectors.
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Programming Operation

Single Injector

Theinitial message for the single injector will be displayed for afew seconds.
This will be followed by the PP14. Wast e isflashing.

AS 2000
SINGLE | NJ. Enabl ed

Tray: XX Synch:
Pos: Cr:

PP14

Tray:XX | Type of sample tray: 90, 32/30
Synch: Normal - Twin - A.Start - D.Start
Pos: Single Injector = Waste - Tray - Inj

Ctr: Local - Remote

Double Injector

If both injection ports have been selected (BOTH), a message indicating the
instrument operating mode will be displayed for afew seconds. The following
message will be displayed when the 90-position sample tray is recognized:

AS 2000 doubl e inject.
Confirmati on node
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Programming

The following message will be displayed when the 90-position (dual 45)
DoublePro sample tray is recognized:

AS 2000 doubl e inject.
H gh t hroughput

With adoubleinjector, but with only oneinjector selected, the following message
will appear instead of the previous one:

AS 2000
XXXX | NJ. Enabl ed

XXXX = Leftor Right

PP14 isdisplayed. Waste is flashing:

Tray: XX Synch:
Pos: Cr:
PP14
Tray:XX Type of sample tray: 90, 32/30
Synch: Normal - Twin - A.Start - D.Start
Pos: Double Injector = Waste - Tray - Left - Right
Ctr: Local - Remote

Selects in which step the AS 2000 Liquid Autosampler sends the Start
signal to the GC (Sample Instant Signal). You may choose among the four
different options listed below.

Normal: Sends the Start signal at the beginning of the sample injection.

Twin: Used in the Gemini configuration to synchronize the injections. Only a
single Start signal is sent as with Normal.
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A.Start: Generates the Start signal when the sliding plate touches the injector
before the injections.

Select when the actuation of the split/splitless injector top and bottom
valves must be synchronized with the Start Run phase, instead of the GC
Sampling phase.

D.Start: Generates the Start signal when the sample injection is completed. It is
particularly useful in the Large Volume Injection Technique (Ultra TRACE

GC).

Select the desired operating mode. Press <Lef t >and <Ri ght > to move the
cursor to Synch: . Press <Up>and <Down> to select the operating mode.

Pos: Indicates the position where the revolving turret is aligned.
Waste: The default position with the revolving turret aligned over the
waste vial.
Tray: The position with the revolving turret aligned over the

sample tray.

Inject: (Right or Left
with double injectors).

The position with the revolving turret aligned over the
injector.

To facilitate manual operations (such as cleaning via replacement), the revolving
turret may be moved to the desired position.

Press<Lef t >and <Ri ght > to move the cursor to Pos: . Press <Up>and
<Down> to rotate the revolving turret to the desired position.

Cir: Indicates the control mode in which the instrument will operate: local

(Ctr: LOCAL) or remote (Ctr: REMOTE). The default control mode is
Ctr: LOCAL. Select the desired operating mode. Press <Left>and
<Right> to move the cursor to Ctr:. Press <Up>and <Down>to select
the desired control mode.
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Operating Commands
In PP14, press <Ri ght > to moveto the next Program Page (PP15).

AS2000 Mbde sel ect
CLEAN SI NGLE AUTO

PP15
CLEAN Use when syringe cleaning is required. See Syringe
Cleaning
SINGLE Use to run a single analysis.

See paragraph Single Analysis

AUTO Use to sequentially analyze a group of samples. See
paragraph Automatic Injections

Methods

For the AS 2000 Liquid Autosampler, there are two methods to choose from —
Method A and Method B. Method A is used for normal operation. Method B is
used for internal standard or solvent flush.

Method Programming

The AS 2000 supports thaternal Sandard andSolvent Flush injection

techniques. The quantitative analysis is more accurate with the automatic addition
of an internal standard. The autosampler will automatically compensate for any
factors that may affect the sample sequelbé ensures the highest precision

and accuracy of the analytical results.

» Internal Sandard — consists of programmable volumes of an internal
standard and a sample. Both are sequentially drawn from the syringe and
injected together.
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»  Solvent Flush — uses alug of solvent, which is drawn before the sample.
During the injection, the solvent flushes out the sample from the syringe
needle. This techniqgue minimizes the analyte discrimination during the
injection.

With both of these techniques, air gaps can be used to separate the sample from
the internal standard or the solvent. Using the AS 2000 Liquid Autosampler with
this software release, thiternal Sandard and theSolvent Flush techniques are
available by selecting th& methods in thenethod programming menu.

With the DoublePro configuration, the confirmation and high throughput modes use the
same method for both injections. These modes are only available with a DoublePro
configuration.

The method programming is entered independently of the current Program Page
displayed on the AS 2000 Control Module. Prebtt h>. TheEDI T LED lights
up. PP30 is displayed.

METHOD  Analysis T.
X. X M  mn

PP30

METHOD X. | Type of method: A (Normal), B (Internal Standard)
METHOD x Number of the method (0-9)
MM Time in minutes of the analytical cycle (0 to 255 minutes.

The time 0 minutes is indicated with OFF flashing (GC
Ready).

To enter a new parameter value, move the cursor to the value of the concerned
parameter (which starts flashing). Pretip> and<Down> to enter a hew value.

To go back to the previous Program Page, presbt>. To move to the next
Program Page, presfight>.
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p NOTE It is not possible to have methods A and B numbered in the same way. For example,
Al-B.1.

Pre-cleaning Parameters

Press <Ri ght > until PP31 is displayed, where the pre-cleaning parameters can
be set.

MAx Cnt Mod pl S
Pre.C YY Z KK W

PP31
M.AX Number of the method selected in the previous PP
YY Desired number of pre-cleaning cycles
V4 Pre-cleaning modes Inj - Smp - Stp
K.K Volume of pre-cleaning solvent
W Position of the vial a, b, ¢, d

CntYY With Cnt YY =0, Mod Z, ml K.K, and S1 W will be replaced by asterisks.
When the value YY is different from 0, Mod Z, ml K.K, and S1 W will be
displayed. The number of pre-cleaning cycles from 0 to 15 may be set.

Press <Ri ght > to move the cursor to Mod Z. Select the cleaning mode Z.
Three different cleaning modes may be set.

Mod Z Cleaning Modes Description

Inj The default mode.

Smp When selected, the pre-cleaning is performed for each injection.

Stp When selected, the pre-cleaning is performed for each step defined in the
analytical sequence (see Syringe Cleaning).

Press <Ri ght > to movethe cursor to il K. K. Set the volume to be drawn for
pre-cleaning, which must be compatible with the volume of the syringe in use.
Refer to the Technical Specificationsin Chapter 1.
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Press <Ri ght > to move the cursor to S1 W Set the position a, b, ¢, d of the
solvent via to beused. S1 a isthe default position.

Sample Drawing Parameters

Press <Ri ght > until PP32 isdisplayed. Sanmp Y. Yisflashing. Set the sample
volume to beinjected and used for the syringe cleaning, which must be
compatible with the volume of the syringe in use. Refer to the Technical
Soecifications in Chapter 1.

M Ax Sanp. Ar Fill
pb Y.y zZ.z KK

PP32
Y.Y Sample amount to be injected
yAVA Desired volume of air to be drawn
K.K Sample volume for the syringe cleaning

Press <Ri ght > to move the cursor to Ai r  Z. Z. The setting of an air volume
will help to:

» avoid sample loss during handling.

» keep the needle from coming into contact with the sample while the needle is
being heated when using vaporizing injectors.

» facilitate injection at the maximum speed.

Pres<Ri ght > to move the cursor tei | | . KK. Set the sample volume to be
used for the syringe cleaning and air bubble elimination.
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Sample Drawing and Syringe Cleaning Parameters

Press <Ri ght > until PP33 is displayed, where the sample drawing and syringe
cleaning parameters are set.

MAXx On B.E. p's DL
Fill. Y Z WK

CinY

PP33

Number of cleaning cycles using the sample

B.E.Z

Number of syringe strokes

pls W

Plunger speed (expressed in ml/sec) during the sample
drawing phase

D1 k

Delay time (expressed in seconds between a syringe
filling operation and the subsequent operation)

d n Y: The number of cleaning cyclesfrom 0 to 15 may be set.

Press<Ri ght > to movethecursortoB. E. Z.
Set the number of syringe strokes from 0 to 15. This procedure eliminates the
dead volumes in the needle or syringe barrel, resulting in better reproducibility.

Press <Ri ght > to move the cursor to pul s W
Set the speed from 1 to 25 pL in 1-pL increments up to the maximum speed

indicated byvax.

Pres<Ri ght > to move the cursor tbl K. Set the time from to 15 seconds in
1-second increments.
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Sample Injection Mode

Press <Ri ght > until PP34 is displayed, where the sample injection mode can be
Set.

M Ax pls Pre Post
INJ. Y Zs W

PP34
mis Y Speed of the syringe plunger (expressed in pl/second)
during the injection phase
Pre Zs Needle waiting time in the injector before the sample is
injected
Post Ws Needle waiting time in the injector after the sample is
injected

pl s Y: Set thisspeed from 1to 25 pL in 1-pL incremats up to the maximum
value indicated byax.

Pres<Ri ght > to move the cursor ter e Zs. This parametewill allow the
needle to warm up to the injector temperature before the sample is injected. Set
this time up tdB3 seconds.

Press<Ri ght >to move the cursor tBost Ws. After the injection, it is possible
to wait for the complete transfer of the sample into tilaran before the syringe
is removed from the injector. Set this time uB8seconds.
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Post-cleaning Parameters

Press <Ri ght > until PP35 is displayed, where the post-cleaning parameters can
be set.

MAX Cnt Md pl Sl
Post.CY.Y Z KK W

PP35

The meaning of the tag corresponding to each parameter, and the editing
procedure, are the same as described for PP31: Pre-cleaning parameters.

Saving Methods

To save the created method, press <Ri ght >. PP36 is displayed.

METHCD savi ng

Ay A z STO
PP36
Ay Number of the method developed/retrieved
Az Number of the method developed
STO Command to memorize

Move the cursor to A. z. Select the number under which the developed method
will be saved, or to which an existing method will be copied.

Move the cursor to STO. Press <Ent er > to save the method.

If in PP33 and/or PP34, ul s = Max has been selected, and these pages will be
displayed again. Pressing <Ent er > on the Max value to confirm the entry. Save
the method again in PP36.
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After saving the method, PP30 will be displayed again.

METHCD  Anal ysi s T.
A X M  mn

PP30

This page will also be displayed when <Exi t > is pressed before saving the
currently developed method.

Press <Met h> to exit from method programming. The EDI T LED will go off.
PP14 will be displayed again.

Internal Standard and Solvent Flush

Operating Manual

Programming Procedure

For the Internal Standard method programming, see Method Programming. For
pre-cleaning and sample drawing parameters, refer to Method Programming.

Drawing Parameters
In PP32, press <Ri ght > until PP32.1 isdisplayed.

MBx 1S/ SIv Ar Md

ul XX YY Zz2.Z
PP32.1
IS/Slv XX Internal standard volume or solvent volume
Air YY Volume of air between the internal standard or solvent

and the sample

Mod Z.Z Mode of air drawing: Dbl = double gap Pst = single gap
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Set the volume XX of the internal standard or the solvent that will be injected with
the sample.

Press<Ri ght > to move the cursor to YY. Set the air volume that will separate the
internal standard or the solvent from the sample.

Press<Ri ght > to move the cursor to Mod Z. Z. Refer to Figure 8.1.

Mode of Description
air

drawing

ZZ = Dbl A volume of air is drawn twice. The syringe body will contain a sequence
consisting of: air, internal standard or solvent, air, and sample. Both air
volumes are equal, and correspond to the value YY previously set.

ZZ = Pst A single volume of air is drawn between the internal standard or the
solvent, and sample.
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p NOTE
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Figure 8-1 shows both the post mode and the double mode.

Pst Dbl

T T

e

11

Post mode

a = Internal standard/solvent
b = Air1l

¢ = Sample

d = Air 2 (Refer to PP32)

Double mode

e = Solvent (*)

b = Air1l

f = Internal standard

b = Air1l

¢ = Sample

d = Air 2 (Refer to PP32)

NOTE Use of air gaps reduces accuracy of
volume drawn due to capillary effect in
the empty needle, but it doesn't reduce
volume repeatability.

(*) This is the solvent left in the syringe needle
after the cleaning cycle.

Figure 8-1. Post Mode and Double Mode

For sample drawing and syringe flushing parameters, refer to Method

Programming.

The air bubble elimination cycles (B.E.) are active only with the first drawing (internal
standard or solvent). When the air drawing is in double mode (Dbl), it is suggested to set
Cln and B.E. as 0 (zero) to avoid the elimination of the first air gap.

For sample injection mode, post-cleaning parameters, and saving methods, refer

to Method Programming.
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Sequence Programming

For instructions, refer to Sequence Programming. Please note the following

differences:
Stp Mt 1st Lst S/S
XX B.X KK 7 y
PP38

Stp YY: Sequence step. Set a number from 1 to 16

Met B.x Method number selectable 0 to 9

Ist KK First vial of the sample sequence

LstzZ Last vial of the sample sequence

Y Vial containing internal standard or solvent

St p XX: Set anumber from 1 to 16.

Setting KK will sequentially change the number of thelast vial ww. On the
contrary, when entering the last vial, only wwwill vary. This function makes
programming easier and faster.

Single Injection
To perform asingleinjection, refer to Single Injection. Please note the following

differences:
SNG Smp S1 S2 Met SS
SET x y z k zz
PP18
SS zz Position of the vial containing the internal standard or the solvent f

SS zz: Press<Up>and <Down> to select the required vial.
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Press<St ar t - St op> to begin the singleinjection cycle.

p NOTE The single injection will stop after the injection of a single sample.

Priority Samples
To analyze a priority sample, see Priority Samples. Please note the following
differences:
SNG Snmp S1 S2 Met SS
SET x y z k zz
PP18
SS zz Position of the vial containing the internal standard or the solvent f

SS zz: Press<Up>and <Down> to select the required vial.
Press<St art - St op> to begin the injection cycle.

Operating Manual 11



Chapter 8
Operation

Sample Sequences

Sample Sequences

p NOTE

112

The sampl e sequence allows you to run the analyses of groups of samples
connected to each other, but associated with different methods. Each step of the
seguence requires the identification of each group setting, the first and last vial of
the group, and the method to be used.

To enter the sequence programming page, press <Seq> regardless of the Program
Page currently displayed. The EDI T LED lights ups. PP37 is displayed, where a
sequence may be modified or created.

Stp Met 1st Lst:
YY: A X KK 7

PP37
Stp YY: Sequence step. Set a number from 1 to 16
Met A.x Method number from 0 to 9
Ist KK First vial of the sample sequence
LstzZ Last vial of the sample sequence

Setting KK will sequentially change the number of thelast vial ZZ. However,
when entering the last vial, only ZZ will vary. This function makes programming
easier and faster.

To enter a new parameter value, move the cursor to the value of the concerned parameter
(which starts flashing). Press <Up> and <Down> to enter a new value. To go back to the
previous Program Page, press <Left>. To move to the next Program Page, press <Right>.
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Press <Ri ght > until PP38 is displayed, where the sequence parameters can be

Set.

Stp ot S1 S2

Stp X:

PP38

Sequence step. Set a number from 1 to 16

CntY

Number of injections from 1 to 9, that may be performed
with the same sample visualized in the sequence

S1K

Position a, b, ¢, d of the pre-cleaning vials

S2 W

Position a, b, ¢, d of the post-cleaning vials

S1 Kand S2 W the solvent set in the sequence is predominant over the solvent
programmed in the method. Enter x in K and/or Wto use the values set in the

method.

Press <Ri ght > until PP39 is displayed.

Sequence Savi ng (YY)
NXT |INS DEL END

NXT

PP39

Next step

INS

To insert an extra step

DEL

To delete a sequence step

END

To complete the editing of the sequence program

(YY)

Operating Manual
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Choose from the following options:

Options Description

NXT

Edit the next step by selecting NXT (next). Press <Enter>. PP37 or PP38
will be displayed again.

INS

Insert an extra step in the sequence between the indicated one and the
subsequent step. Select INS (insert). Press <Enter>. PP37 or PP38 will
be displayed again. The subsequent steps already entered will be
increased by 1.

DEL

Cancel one step in the sequence by selecting DEL (delete). Press
<Enter>. PP37 will be displayed again. The subsequent steps already
entered will be decreased by 1.

END

Complete the editing of the sequence program by selecting END. Press
<Enter>. Selecting this option during a certain step of the sequence
programming deletes the steps that follow. PP37 or PP38 will be displayed
again.

Press <Exi t > to leave PP39. Press <Exi t > and <Seq> to leave the sequence
programming. The EDI T LED will go off. The Program Page displayed before
starting the sequence programming will appear again.
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Cleaning the Syringe

To perform the syringe cleaning, begin in the PP15. Press <Ri ght > to move the

cursor to CLEAN.

Programming

AS2000 Mbde sel ect
CLEAN SI NGLE AUTO

PP15

Press <Ent er >. PP16) is displayed.

Slv x

MCLN Slv Cnt
SET X y zz.z

PP16

Cleaning vial position a, b, c, d

Cnty

Number of cleaning cycles

ul

Cleaning volume

The cursor will be on x, which isflashing. Press <Up> and <Down> to select the

desired cleaning vial.

Press <Ri ght > to move the cursor to y. Press <Up> and <Down> to enter the
selected number (1 to 15).

Press <Ri ght > to move the cursorto zz. z. Press <Up> and <Down> to enter

the desired volume.

Operating Manual

115



Chapter 8
Operation Cleaning the Syringe

Press<St art - St op>. PP17 isdisplayed. The RUN LED lights up.

MCLN Slv Cnt pl
RUN X y zz.z

PP17

Clean Mode

While the RUN tag is flashing, the revolving turret is positioned over the selected
cleaning vial. The syringe needle lowers inside the via to draw the set amount of
solvent. The revolving turret moves over the waste vial for the solvent disposal.
This cycleisrepeated for y times based on the number of cleaning cycles entered.
After the completion of each cycle, y will decrease by 1.

When the cleaning cycle is over, the RUN LED will go off. PP15 will be
displayed. The ST- BY LED lights up.
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Injections

Sample Injections

To carry out the injection, begin in PP15. Press <Ri ght > to move the cursor to
SI NGLE or AUTO.

AS2000 Mbde sel ect
CLEAN SI NGLE AUTO

PP15

The autosampler receives the ready signal from the GC beforetheinjection. It will
then check for the selected vial in the sample tray.

Vial not Found

If the vial is not acknowledged, the autosampler does not perform the injection.
However, it gill sends the signal of injection performed to the GC. Thisis
necessary to ensure that the data acquisition system (ChromCard software or
integrator) receives a number consistent with the number stored. Otherwise, a
place would be deducted, and the sample sequence would no longer correspond to
what was previously defined in the sample table.

Single Injection Mode

To carry out asingle injection, begin in PP15. Press <Ri ght > to move the cursor
to SI NGLE.

AS2000 Mbde sel ect
CLEAN SINGE AUTO

PP15
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Press <Ent er > to display PP18. Set the required parameters.

SNG Snmp S1 S22 Met
SET X y z k

Smp x

PP18

Position number of the selected vial in the sample

Sly

Position of the vial containing the pre-cleaning solvent

S22z

Position of the vial containing the post-cleaning solvent

Met k

Number of the method

The cursor will be on x which isflashing.

Press <Up> and <Down> to enter the number corresponding to the sample
position in the tray. Thiswill be based on the sample tray capacity (1-90, 1-45,

1-32, or 1-30).

Press <Ri ght > to move the cursor to y. Press <Up> and <Down> to select the
a, b, c, d position of the pre-cleaning vial.

Press <Ri ght > to move the cursor to z. Press <Up> and <Down> to select the
a, b, c, d position of the post-cleaning.

Press <Ri ght > to move the cursor to k. Press <Up> and <Down> to select the
required method number.
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Press <Ent er > to start the single injection cycle. PP19 is displayed. The RUN
LED lights up.

SNG Snmp S1 S2 Met
WAIT X y z k

PP 19

SNG WAIT It indicates the system waits for the GC Ready condition

If the selected method does not require pre-cleaning, post-cleaning or both, an
asterisk will replacey and/or z under S1 and/or S2.

When the GC sends the READY signal, PP19.1 is displayed.

SNG Snmp S1 S22  Met
CHK X y z k

PP 19.1

The sample tray rotates to find the selected vial. The revolving turret moves over
thevia. Theinjection sliding plate lowerstoward the vial. It will go back up after
the vial has been recognized. The revolving turret then goes back to the starting
point. PP20 is displayed.

SNG Snmp S1 S22  Met
KKK  x y z k

PP 20

SNG KKK | RUN in the case of single injector

RIGHT or LEFT in the case of DoublePro
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Single Injector

Asafunction of the enabled injector, KKK becomes RUN for the single injector, or
RI GHT or LEFT for the double injector. When set, the pre-cleaning phase will
start. The revolving turret will move over the pre-cleaning via and the solvent
will be drawn. The turret will move over the waste vial for the solvent disposal.
The cycle will berepeated as many times as programmed in the method. Then, the
sample drawing phase will begin with the syringe washing, if selected. The
injection will start according to what was set in the program. The revolving turret
will move over the vial containing the sample. Then it will move over the injector
for the sample injection.

In order to use a double injector, the GC must be a DoublePro configuration.

Double Injector

If the selection is BOTH, the AS2000 A utosampler will first perform the injection
into the RIGHT injector, then into the LEFT. While waiting for the
synchronization, KKK in PP20 will show a static numerical value. Thisindicates
the constant delay time, expressed in seconds, between one injection and the other
according to the method used. This delay time is kept constant between the first
and the second injection for all the samplesin a sequence step. The double
injection may be summarized as follows:

e The Autosampler receives the GC READY signal from the gas
chromatograph.

» The time to perform the injection is automatically calculated on the basis of

the method in use.

» The autosampler starts the preparation of the first injection fdRItEeIT
injector.

» The autosampler performs the injectinto theRl GHT injector.

» The autosampler prepares for the second injection, and remains waiting in the

Wast e position.

» The autosampler performs the grd injection into th&.EFT injector.
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If post-cleaning isrequired, the revolving turret will move over the vial containing
the solvent to be used. It will perform the movements stored in the pre-cleaning

mode.

At the end of the analysis, PP15 is displayed again. The RUN LED goes off, while
the ST- BY LED lights up.

Automatic Injection Mode
To perform a sample sequence automatically, begin in PP15. Move the cursor to
AUTO.

AS2000 Mbde sel ect
CLEAN SI NGLE AUTO

PP15

Programming
Press <Ent er >. PP21 is displayed.

STP>STP END Snp RST
XX Yy Ce

PP21
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Stp xx Initial step in the sequence table
Stp yy Last step in the sequence table
END Smp | End sample: yes - no

RST Restart: yes - no

END Smp Description

yes The autosampler sends a signal at the end of the last sample analysis that
causes the GC to switch to program 0. Program 0 contains a convenient
temperature program to keep the GC in standby status.

no The GC 0 program is not run.

RST Description

yes Allows the sequence to be continued from the subsequent vial if there is a
power failure.

no The function is not available.

Automatic Sample Sequence

Press<St ar t - St op> to activate the automatic sample sequence. PP23 is
displayed. The RUN LED lights up.

WAIT Snp Cnt Met Stp
GC k y Xx z

PP23
Smp k Number of the sample vial
Cnty It indicates how many times the sample k must be repeated
Meth X.x Type and umber of the method in use
Stp Sequence step

The message WAI T GC indicates that the system is waiting for the GC READY
signal. When the GC isin Ready condition (Sampling), PP23.1 is displayed.
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CHK Snp Cnt Met Stp
Sanp k y AX z

PP23.1

Therevolving turret moves to check for the presence of thevial in the sampletray.
Then it moves back over the waste vial. PP24 is displayed.

KKK Snp Cnt  Met  Stp
k y A. X z

PP24

The tags have the same meanings as in the previous page. The Program Pages
PP23, PP23.1, and PP24 are repeated for each sample to be analyzed.

Single Injector

Asafunction of the enabled injector, KKK becomes RUN for the single injector, or
RI GHT or LEFT for the double injector. When set, the pre-cleaning phase will
start. The revolving turret will move over the pre-cleaning via and the solvent
will be drawn. The turret will then move over the waste vial for the solvent
disposal. The cycle will be repeated as many times as programmed in the method.
Then, the sample drawing phase will begin with the syringe washing, if selected.
Theinjection will start according to what was set in the program. Therevolving
turret will move over the via containing the sasmple. Then it will move over the
injector for the sampleinjection.

In order to use a double injector, the GC must be a DoublePro configuration.

Double Injector

If the selection is BOTH, the AS2000 A utosampler will first perform the injection
into the RIGHT injector, then into the LEFT. While waiting for the
synchronization, KKK in PP20 will show a static numerical value. Thisindicates
the constant delay time, expressed in seconds, between one injection and the other
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according to the method used. This delay time is kept constant between the first
and the second injection for all the samplesin a sequence step. The double
injection may be summarized as follows:

The Autosampler receives the GC READY signal from the gas
chromatograph.

The time to perform the injection is automatically calculated on the basis of
the method in use.

The autosampler starts the preparation of the first injection fdrItkeIT
injector.

The autosampler performs the injectinto theRIl GHT injector.

The autosampler prepares for the second injection, and remains waiting in the
Wast e position.

The autosampler performs the sed injection into th& EFT injector.

The cycle will be repeated as many times as the number of selected samples.

If post-cleaning is required, the revolving turret will move over the vial containing
the solvent to be used. It will perform the movements stored in the pre-cleaning
mode.

At the end of the analysis, PP25 is displayed.

END SAMPLE
TOTAL | NJECTI ONS xX

PP25

XX Number of injections performed

Press<Exi t >. PP15 is displayed again.
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Priority Samples

The analysis of a priority sample during an analytical sequence will temporarily
interrupt the sample sequence. However, the data acquisition may be altered by
one position in the sample table previously defined. The ChromQuest system
allows for the single analysis of a priority sample, and will not disrupt the data
acquisition.

Analyzing a Priority Sample

Press<St art - St op> to analyze a priority sample. PP26 is displayed. Press
<Ri ght > to select PRI OR.

RUN pause at step X
CONT PRI OR  ABORT

PP26

Press <Ent er >. PP27 is displayed.

PRY Smp S1 S2 Met
SET X y z k

PP27
Smp x Priority position: P1 or P2 - PL or PR
Sly Position containing the pre-cleaning solvent
S2z Position containing the post-cleaning solvent
Met k Number of the method

Positions P1 or P2 (PR or PL in the dual 45 DoublePro sample tray)
accommodate the priority samples. Positions a, b, ¢, d contain the pre- and post-
cleaning vials. Press <Up> and <Down> to select these positions.
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If the method does not require pre-cleaning, post-cleaning or both, an asterisk will
replacey and/or z under S1 and/or S2.

Press<St art - St op> to begin the priority sample cycle. The RUN LED lights
up. PP2) is displayed.

PRY Smp S1 S2 Met
CHK X y z k

PP28

Therevolving turret moves to check for the presence of the priority sample vial.
Then it moves back over the waste vial. PP29 is displayed.

PRY Smp S1 S2 Met
WAIT X y z k

PP29

After the GC READY signal is sent, PP29.1 is displayed.

PRY Smp S1 S2 Met
KKK X y z k

PP29.1

When running a priority sample, the AS 2000 Liquid Autosampler behaves as if
performing a single injection.

At the end of the priority sample analysis, the sequence previoudly interrupted
will automatically re-start from the point where it was stopped.
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While running an analytical cycle, it is possibleto interrupt the single injection or
the sequential injections. Press<St art - St op> to interrupt the cycle. PP26 is

displayed.

RUN pause at step X
CONT PRI OR ABORT

PP26
The cursor is on CONT. Press <Ent er > to continue the current procedure.
Two options are available for interrupting the sequence:

1. Movethecursor to PRI OR. Press <Ent er >. It is possible to perform the
analysis of a priority sample, and then automatically re-start with the
interrupted sequence. Refer to Analyzing a Priority Sample.

or

2. Moving the cursor to ABORT. Press <Ent er >. The sequenceis aborted, and
the automatic cycle is completely stopped. PP25 is displayed.

END SAMPLE
TOTAL | NJECTI ONS xx

PP25

Press<Ent er > or <Exi t >. PP15 isdisplayed again.
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Summary of the Operating Parameters

Table 8-1. Summary of the Operating Parameters

SISL
Program Page Limits Default Value Injector
0-9

Parameter OC Injector
Method Number PP30
Analysis Time PP30 0225 min. Off
Pre-cleaning Mode PP31
Cnt 0-15 0
Mod Inj - Smp - Stp Inj
pl 0-500 0.1
Cleaning Vial a-b-c-d a
Sample PP32
Sample (ul) 0.1 to 500 2.0 1.0 1.0
Air (ul) 0.1 to 500 0 34 34
Fill (ul) 0.1 to 500 0 5-6 5-6
Drawing Mode PP33
Cin 1-15 0
B.E. 0-15 0 5-12 5-12
uls 1-25 or Max Max 5-10 5-10
D1 (sec.) 0-15 0 1 1
Injection Mode PP34
uls 1-25 or Max Max Max See Note
Pre (sec.) 0-63 0 2 3
Post (sec) 0-63 0 3 2-3
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Table 8-1. Summary of the Operating Parameters

SISL
Parameter Program Page Limits Default Value Injector OC Injector

Post-cleaning Mode PP35

Cnt 0-15 0

Mod Inj - Smp - Stp Inj
pl 0-500 0.1
Cleaning Vial a-b-c-d a

Sequence PP37

Steps 1-16

Method See Method

First (1st) and Last 1-90, 1-45,

(Lst) vials 1-32, or 1-30

NOTE As shown on display, wis is j1L per second.

p NOTE For sample injections up to 4 L, the parameter pLs™ may be high. For example, 10 pLs™
to Max. For sample injections higher than 4 L, the parameter must be low.For example, 1
to 10 uLs™

Operating Manual 129



Chapter 8
Operation Summary of the Operating Parameters

130 Operating Manual



Special Applications

This chapter provides instructions on using the AS 2000 Liquid Autosampler for
special applications.

Chapter at a Glance...

Special APPHICALIONS. ......coiuiiitiiiiere ettt ettt sr e e e e 132
Large Volume INJECHIONS........occuiiiiiriie sttt et e 132
IMHICIO VOIUMIES ...ttt ettt bbbttt st st et et e e 133
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The AS 2000 Liquid Autosampler may also perform gas chromatographic
applications using special techniques. These include the following:

» Large Volume Injections

* Micro Volumes

Large Volume Injections

For this configuration, the AS 2000 Liquid Autosampler requires the use of
syringes of 100 to 25QL, with an PTFE plunger.

For the installation or the replacement of the syringe pledeeto Chapter 7.

p NOTE For on-column injections, the syringe needle must be 80 mm long and 0.47 mm in outer
diameter. This is because the internal diameter of the pre-column used in the system is
0.53 mm. Also, it is suggested you align the pre-column with the syringe needle to avoid

damage to the needle or any malfunction.

The preliminary alignment and setup of the AS 2000 Sampling Unit must be
performed. Se€reliminary Alignment in Chapter 5, an&arting Setup Routine in
Chapter 7. During the injection setup, particular attention must be paid to PP09.1
and PP10.1.

I NJECTOR  Ali gnnent
SPD: X NDL TUR STO

PP09.1
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NEEDLE in INJ set-up
DPT (m): - X STO

PP10.1

The penetration speed SPD: X of the needle inside the injector must be set
between 1 and 4.

The penetration depth DPT (nm) : - X of the needle inside the injector must be
70 mm net.

For operation, and the method and sequence programming, please refer to
Chapter 8.

Micro Volumes

In this configuration, the AS 2000 Liquid Autosampler requires the use of a 1-uL
full-scale syringe. For the installation or replacement of the syringe, and for
syringe setuprefer to Chapter 7.

p NOTE If your autosampler is not already configured for Microvolume, please refer to Appendix C.

Syringe Setup

PLUNCER Set ti ng
Pos: Waste ZERO VOL

PP12

Steps Eq. Vol.
-X pl: o xx. x STO
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PP13

Steps -X ‘ Flashing number

Vol. xx.x ‘ Volume of the installed syringe

For normal operation, and method and sequence programming, please refer to
Chapter 8. Please note the following parameters:

Pre-cleaning Parameters

MAx Cnt Md ul S1
Pre. C YY Z KK W

PP31

KK may be set from 0.01t0 0.99 pL in 0.01-pL incremats.

Sample Drawing

MAx Sanmp. Air Fill
ul YY Z.Z KK
PP32
ul Sample amount to be drawn

Sanp Y. Y: Set this volume from.01 t0 0.99 pL in 0.01 pL increments.
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Post-cleaning Parameters
(PP35

MAX Cnt Md p S1
Post.CY.Y Z KK W

pl KK may be set from 0.01 to 0.99 pL in 0.01 pL increments.
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Troubleshooting and
Maintenance

Operating Manual

This chapter provides troubleshooting and maintenance guideline for the AS 2000
Liquid Autosampler.

Chapter at a Glance...

EITOr MESSAES .....eeiitie ettt ettt et r e st sb e e ere e sr e e e enne s 138
BUSY MESSAJES ....eeiiitieie ittt ettt et et et et e et ae e e et e e s e te e eanees 142
ProBIEM-SOIVING ... ettt e e 146
IMLBINEENAINCE ...ttt sttt st sttt st b es e e be et e s b e e sbeesbeanbe e e es 150
AUL0adjUSIMENT PrOCEAUIE ........ciiiie ittt e 152
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Error Messages

When Turning on the Instrument
If the Sampling Unit is not correctly connected to the autosampler Control
Module when the instrument is turned on, the error message on PP 42 will be
displayed.

%

MODUL EUNCONNECTED
Switch of f & reconnect

(PP42)

Turn off the autosampler Control Module. Check and reconnect the cable. Turn
the autosampler back on.

During Sample Tray Identification

If the sampletray ismissing or not correctly installed, the following error message
will be displayed after a few seconds.

TRAYXxxX r enoved
Waiting tray

The message removed is flashing. Install the ssmple tray correctly on its hub.The
following message is displayed with an audio signal. The system will proceed
with the sample tray identification.

TRAYxx mount i ng
Tray identifying_
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If the sampletray is removed during the identification process, the following error
messages will be displayed in sequence with an audio signal.

TRAYxxr enoved
Waiting tray

TRAYxx mount i ng
Press START to cont.

2

Install the sample tray correctly on its hub. Press <Enter> to perform the sample
tray identification.

During Setup

The AS 2000 Liquid Autosampler will not perform the sample sequence if the
system has not been aligned with the available injector or injectors. If the injector
alignment procedure has not been completed (see I njection Setup), the following

message is displayed.

AS2000i nj port(s)
nmust be aligned

The appropriate Program Page will be displayed, where you can align the injector
or the injectors.
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If only one injector port has been previously selected, then PP09.1 is displayed.

| NJECTORAI i gnnment
SPD: X NDL TUR STO

PP09.1)

If two injector ports have been previously selected, then PP09.2 is displayed.

| NJECTORAI i gnnment
LEFT INJ RICGHT INJ

PP09.2

During the Sample Analysis

When a sample analysis begins, the microprocessor checks the compatibility of
the parameters. For example, the volume entered in the method or sequence
programming may not be compatible with the syringe volume entered during
setup. If an incompatibility exists, then an error message will be displayed.

For asingle analysis or a priority sample, the following error message is

displayed.
M= s s e e e e e e e o -
Met: X X NXT
M-=-mememeeee- Type of error
Met: X.x Number of the method
NXT Command to verify other possible errors
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For a sampl e sequence, the following error message is displayed.

M=o oo oo oo
Met: X.x  Stp:yy NXT
M-=-mememeeee- Type of error
Met: X.x Number of the method
Stp:yy Step of the sequence where the error has occurred
NXT Command to verify other possible errors

During the Sample Sequence

NXT is flashing. Press <Ent er >. The error messages listed in Table 10.1, if any,

may be displayed.

Table 10-1. Error Messages

Error Message Description

Pre-sol. Vol > Max

Pre-cleaning solvent volume too high.

Post -sol . Vol > Max

Post-cleaning solvent volume too high.

Filling volume > Max

Filling volume with the sample too high.

Sampl e vol une > Max

Sample volume too high.

Sampl e+Air Vol > Max

Sample + air volume too high.

Press <Exi t >to |leave the error message page.

If an error occurs during the sample sequence, then the following error messageis

displayed.

ERRORSEQUENCE
Step: yy

Operating Manual

141



Chapter 10

Troubleshooting and Maintenance Busy Messages

Step: yy ‘ Step of the sequence where the error has occurred

.............. ‘ Error message

Theinstrument performs a series of checks on the data sel ected in the sequence. In
particular, it checks whether the volume entered in the method or sequence
programming is compatible with the syringe volume entered during setup.The
correct theincompatibility, modify the method or sequence, or replace the syringe.
Press<Exi t > to leave this error message page.

Busy Messages

p NOTE
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The AS 2000 Liquid Autosampler continuously monitors its own movements. If a
particular movement is not correctly performed, the autosampler will make
adjustments to eliminate the problem. If the adjustment does not correct the
problem, then the autosampler stops. PP22 is displayed.

PLGNDL TURTRY CNTR
X X X X Tc:

PP22

The four movements of the autosampler are indicated by PL G (syringe plunger),
NDL (needle), TUR (revolving turret), and TRY (sample tray). You may exit the

error message page after all Bsy (Busy) warnings have been cancelled, and the

injector sensor Tc isin the correct position.

If pressing <Exi t > does not eliminate the busy message, the affected motor can
be rotated. Press <Up> and <Down> to rotate the motor, and €liminate the busy
message. Press <Exi t > to cancel the busy message.

If the AS 2000 detects an error, please follow all recommendations before contacting
Technical Support.
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Thefollowing examplesiillustrate specific busy messages. A probable cause is
listed with a remedy.

Plunger Busy

If PLG displays error warnings, these may be due to the following:

1 Cause

The syringe plunger cannot move within its movement limits. The error may
appear if, after the syringe alignment, the option SYR in the Setup menu has not
been executed.

1 Remedy

Press <Exi t > to eliminate the error message. Go to the Setup menu. Select the
SYR option. Check the plunger movement limits.

2 Cause

Problem with the syringe needle or plunger.

2 Remedy

Try to locate the problem and eliminate it. If the syringe is damaged, then replace
it.

3 Cause

The plunger motor (PLG) is jammed.

3 Remedy

Check the plunger. If the problem continues, please call ThermoQuest Technical
Support.
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Needle Busy

If NDL displays error warnings, these may be due to the following:

1 Cause

The selected sample vial is present, but it is not recognized. The error may appear
if, after the syringe installation or replacement, the lower end of the plate is
aligned, but the SMP and | NJ functions of the Setup have not been performed.
The error may also depend on the vial not being properly closed. The error also
appears when using vials of different heights.

1 Remedy

Press <Exi t >to remove the error message. Check that the septum is correctly
fitted and that it is not too tight. Replace the septum if necessary and close again
the vial correctly. Go to the Setup menu, select the SMP option and re-define the
injection depth. Also repeat the | NJ option. Check the height of the vialsin the
tray, replace the non complying vials with others correctly closed.

2 Cause

Thewaste via is hot present in the washing and waste tray.

2 Remedy

Press <Exi t >to remove the error message. Place the waste via in the washing
and waste tray and start again from the beginning.

3 Cause

Thewaste vid is present in the washing and waste tray, but it is not recognized.
The error may appear if, after the syringe installation or replacement, the lower
end of the plate has been aligned, but the SMP and | NJ functions of the Setup
have not been performed.

3 Remedy

Press <Exi t >to remove the error message. Check that the septum is correctly
fitted and the vial properly closed.

Go to the Setup menu and select the SMP option and eventually also repeat the
| NJ option.
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4 Cause

Theinjector is not reached when injection takes place. The error my be dueto the
fact that, after the syringe installation or replacement, the bottom part of the
dliding plate has been aligned, but the options SMP and | NJ  of the Setup menu
have not been carried out.

4 Remedy

Press <Exi t >to remove the error message, check the vial closure and septum.
Go to the Setup menu and select the | NJ option to align once again the syringe
carriage assembly over the injector. The option SMP should also be carried out.

5 Cause

When setting the needle depth in the on-column injector, the depth of 70 mm may

not have been reached.

5 Remedy

Press <Exi t >to remove the error message.

Open the GC oven door after the oven temperature has decreased below 80 °C.
Check and adjust the injection depth in the on-column injector (in the range 63 to
70 mm) so that the needle projects 5 mm from the secondary cooling jacket.

6 Cause

The driving belt and the sensare not woking correctly.
6 Remedy

Call ThermoQuest authorized Technical Service.

Revolving Turret Busy
If TUR displays error warnings, these may be due to the following:

1Cause
The revolving turret has been manually turned by hand.

p NOTE Never manually adjust the revolving turret unless the Sampling Unit-Control Module cable
is disconnected.

1 Remedy
Press<Exi t >. The turret rotates to its original position.
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2 Cause

Therevolving turret hits against the automatic on-column injector. Thisis because
the on-column injector has been opened manually.

2 Remedy

Press <Up> and <Down> to move the revolving turret to the left or right. Press
<Down> to movetheturret toward the sasmple tray. Press <Up> to move the turret
toward the injector.

Sample Tray Busy

If TRY displays error warnings, these may be due to the following:

1 Cause
The sample tray has been manually turned by hand.

p NOTE Never manually adjust the sample tray unless the Sampling Unit-Control Module cable is
disconnected.

1 Remedy
Press <Exi t >. The sampletray rotatesto its original position.

2 Cause

The touch sensor is not working.

2 Remedy

Call ThermoQuest Technical Support.

Problem-Solving

Problem:

After the instrument start up thetray is not recognized. The display continuously
shows the message “Tray xx removed Waiting tray.”

1 Cause

Thetray cannot be recognized because it has not been correctly positioned.

1 Remedy

Remove the tray and reinstall it. Be sure to correctly position the guide pin into its
dot.
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Problem:

The GC does not return to Program O (zero) after the last sample run.

1Cause

The END SAMPLE signal is not activated.

1 Remedy

Select the AUT O option before the beginning of the automatic run. Choose YES
on the END SAMPL E option to activate the END SAMPL E signal.

Problem:

The sample vial is lifted by the needle during the sliding plate upward movement.
1Cause

The syringe has not been correctly installed.

1 Remedy

Mount the syringe according to the instructions reported in Chapter 7.

2 Cause

Seals or caps are not appropriate.

2 Remedy

Use only genuine septa recommended by ThermoQuest.

Problem:

The needleis bent.

1Cause

The autosampler alignment is not correct. The needle touches the vial caps or the
edge of the injector.

1 Remedy

Move the autosampler without the syringe. Check the needle alignment over the
vials and the injector. Perform the Autoadjustment and Setup procedures.

2 Cause

The syringe has not been correctly installed. The needle end is not in the required
position, which is about 1 mm from the touch sensor.

2 Remedy

Reinstall the syringe. See Syringe Installation and Replacement in Chapter 7.
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3 Cause

The needle does not easily penetrate the septum of the split/splitlessinjector or the
packed column injector.

3 Remedy

Use only genuine septa recommended by ThermoQuest.

4 Cause

The needle does not easily penetrate the on-column injector.

4 Remedy

Manually open the on-column injector. Use a syringe to eliminate possible
obstructions.

5 Cause

The needle guide (between touch sensor and syringe) does not freely move
because of mechanical jamming. This may be due to dirt in the spring, which
causes poor functioning.

5 Remedy

Turn off the autosampler. Clean the stainless steel block where the needle guide
slides.

6 Cause

The touch sensor is defective.

6 Remedy

Check the touch sensor. Use the MAN option from the Setup menu. In the standby
status, this symbol [INSERT SYMBOL] is present. Move the lower part of the
retractable needle guide 1 mm upward. The previous symbol changes to this
symbol [INSERT SY MBOL]. The retractabl e needl e guide moves downward until
it comesinto contact with an object which triggers the touch sensor. This symbol
[INSERT SYMBOL] is present.

Problem:

The screen shows no error warnings, but beside the Tc the following symbal is
displayed [INSERT SYMBOL]

1 Cause

Thetouch sensor is activated.

1 Remedy

Periodically check the touch sensor to be sure it is operating correctly. In standby
status, this symbol [INSERT SYMBOL] is showing beside the Tc tag. If the lower
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part of the plate is moved upwards by about 1 mm, then the previous symbol
changes to this symbol [INSERT SYMBOL]. It is extremely important that the
touch sensor operate correctly when using the autosampler. Please do not hesitate
to contact ThermoQuest Technical Support if you have any questions.

2 Cause

Thetouch sensor is defective.

2 Remedy

Call ThermoQuest Technical Support.

If this symbol [INSERT SYMBOL] appears during idle conditions, there is a problem with
the touch sensor circuit or adjustment.
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Maintenance

Current Maintenance

The AS 2000 Liquid Autosampler requires very little current maintenance. The
waste vial must be emptied when it isfull. The sample tray must be cleaned
periodically. For any other maintenance, please contact ThermoQuest Technical
Support.

Emptying the Waste Vial

Thewaste via opening isin the front center of the waste container. The waste
container extendsinto the rear part of the washing and waste tray. A plasticplugis
located on the left-hand front corner of the waste container. This plug may be
removed to drain the cleaning solvent from the waste container.

1. Beginin PP12. Movethe revolving turret tothe Tr ay or | nj position for
easy access to the washing and waste tray.

2. Remove the waste container with your fingers by pulling it upwards.

3. Remove the plastic plug located on the left-hand front corner of the waste
container. Empty the waste container.

4. Put the plastic plug back in. Place the waste container into the washing and
waste tray.

Cleaning the Sample Tray

You will want to clean the sampler tray periodically. Use only a soap and water
solution, or a non-abrasive household cleaning product. Gently dry with a clean
cloth. Be careful not to damage the black marks located on the bottom of the
sample tray external ring. These marks allow the correct identification of the vial
positions. If these marks become dirty, gently clean them.
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Cleaning the Autosampler

You will want to clean the outside of the autosampler periodically. Use only a
soap and water solution, or a non-abrasive household cleaning product. Apply the
cleaning solution using a soft cloth. Gently dry with aclean cloth.

AWARNING! Do not clean the outside of the autosampler until the instrument is turned off, and
the power supply cable is disconnected. Do not use solvents. Do not clean any
electrical parts. Do not apply the cleaning solution directly to the instrument.

Clean only the cabinet of the instrument. You may also clean the rear panels of
both the Sampling Unit and Control Module.
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Autoadjustment Procedure

p NOTE
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The Autoadjustment procedure has already been performed during the factory
testing of the autosampler. This procedure may only be modified when:

« the Control Module or the Sampling Unit is replaced.
» the turret is not aligned over the injector.

e a potentiometer is replaced or calibrated.

The Autoadjustment procedure must be completed without stopping. Only the <Exi t >
and<St ar t - St op> commands are active.
Procedure

1. Begin the Autoadjustment procedure in PPO1. Rebbks h> and<Seq>
simultaneously. PP02 is displayed.

AS2000 Aut osanpl er
Software rel. X X ISO

PPO1

AS2000 SET UP b: 9600
ACT INJ SWP PLG NAN

PPO2
2. PresxMet h> and<Seq> simultaneously. A message will be displayed

asking for the removal of the syringe. This must be done before starting the
Autoadjustment procedure. S8ginge I nstallation and Replacement in
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Chapter 7. Press<St ar t - St op> to continue. The following messages are

sequentially displayed:

PLUNGER
aut oadj ust nent in progress

TRAY
aut oadj ust nent in progress

TURRET
aut oadj ust nent in progress

Wast e Alignment

TURRET STO

3. TURRET isflashing. The turret moves to pasition the injection sliding plate
over the waste vial. Press <Up> and <Down> to adjust the alignment.

4. Placethe cursor on NEEDLE. Press <Up> and <Down> to check the
alignment of the needle guide with the Waste vial. Repeat steps 3 and 4 until
the turret is correctly aligned. Place the cursor on STO. Press<Ent er > to
store the position. The following Program Page is displayed:

TRAY/ TUR Ali gn. Vi al
TRAY NEEDLE TUR STO

1

5. TURIisflashing. The turret movesto position the diding plate over via 1.

Press <Up> and <Down> to align the turret.
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6. Placethe cursor on TRAY. Press <Up> and <Down> to align the sample tray.
7. Placethe cursor on NEEDLE. Press <Up> and <Down> to check the

alignment of the needle guide with vial 1. Repeat steps 5, 6 and 7 until the
alignment is correct. Place the cursor over STO. Press<Ent er > to store the
position. The following Program Page is displayed:
TRAY/ TUR Align. Vial 30
TRAY NEEDLE TUR STO
8. TUR isflashing. The turret moves to position the sliding plate over vial 30.
Press <Up> and <Down> to align the turret.
9. Placethe cursor on TRAY. Press <Up> and <Down> to align the sample tray.
10. Place the cursor on NEEDLE. Press<Up> and <Down> to check the
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alignment of the needle guide with vial 30. Repeat steps 8, 9 and 10 until the
alignment is correct. Place the cursor on STO. Press <Ent er > to store the
position.

PPO2 isdisplayed. ACT isflashing. The Autoadjustment procedure is completed.
You may begin the Setup procedure. Refer to Chapter 7.
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This appendix contains information on the remote control of the AS 2000 Liquid
Autosampler. Various commands and autosampler responses are provided.

Data Format

The AS 2000 Liquid Autosampler receives commands through an RS232 serial
line connected to a host compulter, or to other devices set in terminal mode. The
autosampler accepts and processes the command coming from the serial line, only
answering specific questions. The autosampler is configured as a slave, and
thereforeis not an active part of the dialogue.

Thedatais coded in ASCII, and transmitted and/or received in the following

format:
Start Bits 1
Data Bits 8
Stop Bit 1
Parity None
Bauds 9600
Xon/Xoff No

The echo of the received character is not provided. The type of the
communication is full-duplex.

PC Connection to AS 2000

To connect the AS 2000 Liquid Autosampler to aPC, the AS 2000 RS 232 port

pin-out is as follows:
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Table A-1. AS 2000 to PC Connection

Pin | Signal Function AS 2000 Pin-out PC Pin-out

Not Connected
TX Transmit Data

RX Receive Data

CTS Clear To Send
Gnd Signal Ground
Not Connected
Not Connected
DTR Data Terminal Ready| 8 8
Not Connected

mwa
G| w| ™

OO N0 B~ W|N|PF

Command Format

A string having eight ASCII charactersis used to transmit a command to the
autosampler. The string has the following format: #<cc><dddd><CR>'.

» The first character of the string is alwayslt has the function of a header,
and initializes the command. If the charaetds received before the end of
the string, it deletes the current command. This enables the autosampler to
receive a new command.

» The characterscc> (two digits) follow# in the string. These characters
contain the identification code of the command (ASCII absolute range from
00 to 99).

» The charactersdddd> (four digits) follow<cc> in the string. These
characters contain the value of the parameter (ASCII absolute range from
0000 to 9999).

1. From new on theindication CR will be passed over for writing convenience thus the string format will be
#ccdddd, where “cc” and “dddd” can be replaced with the actual values.
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» The charactekCR> (Carriage Return) is at the end of the string. If this
character is received before the end of the string, the current command is
deleted.

p NOTE The character <CR> can be followed by the character <LF> (Line Feed).

The string characters must be written exactly as described. If it is not, then the
string will be invalid and the command will be rejected.

Command Classification

Impositive Commands

These commands set any operating parameter ofitbsaanpler, such as Method,
Sequence, Keyboard Lock, etc.

Enquiring Commands

These commands verify the current value of a parameter (or an operating
condition) of the autosampler.

Executing Commands

These commands start the autosampler operations.

Answers from the Autosampler

The autosampler doe®t echo command strings. To confirm that the command
has been received, the autosampler sends an answer. The content of the answer
will depend on the command received. The answer will also be based on the
autosampler operating status. For impositive or enquiring commands, the answer
string is the same size as the command string.
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No Answer

No answer is sent when:
e the command is not among those available.

e an executing command cannot be applied (for example, a standby command
sent when the autosampler is already in standby status)

Answers to Impositive Commands

When an impositive command is received by the autosampler, two different
answers may be given based on the range of the data. When the data is within the
range of values of the parameter associated with the command, the answer is an
echo of the command received. If the data is out of range of values, the command
#0000cc will be sent, where ec> is the numerical code in ASCII format of the
command received.

p NOTE An impositive command becomes an enquiring command when it is executed using the 00
command. This occurs when the request is made in indexed mode.

Answers to Enquiring Commands

When an enquiring command is received by the autosampler, the current status of
the parameter associated with that command will be provided. Refer to the
following table for the Base Version Commands.
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Base Version Commands

Structure
Command | #ccdddd Request Answer

#0000aa | Thisisan enquiring command The answer isidentical to the
having a unique structure structure of the relevant
different than the other command aa.

commands. It works in indexed
mode to extract from its
parameter the number of the
command which should set the
value for which one wants to
know the size.

aa is the number of the command
associated with the datafor which
one wants to know the value.

Enquiring Commands with Indexed Method

The command 00 is generally used to know the values set manually when in local
mode, and/or those set by other enquiring commands. It may also be used as
substitute for enquiring commands. These are shown in the following example:

#000001 Request of the autosampler status [ see command 01]

#000002 Request of the GC status [ see command 02]

#000007 Request of the cleaning solvents avail able [answer fixed to #070004]
#000008 Request of the current injection point [answer fixed to #080000]
#000009 Request of the type of sample tray [ see command 09]

#000014 Request of the current number of the sample [ see command 14]
#000048 Request of the current volume of the syringe [expressed in pL x 1%
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Structure
Comman #ccdddd Request Answer

#010000 | Request of the autosampler #01000x
status. x = 1 AS 2000 in Standby status
X =2 AS 2000 in Ready status
02 #020000 | Request of the GC status. #02000x
x = 1 GC Not Ready
x = 2 GC Ready
03 #030t00 | t= 0 Request of softwarerelease; | #03xxyy
t =1 Request of hardware and See Table Answers of the
software rel ease. Command 03.

Table A-2. Answers of the Command 03

JMM Description

xx = Major Release
yy = Minor Release

xx = Type of Hardware
yy = Type of Software

00
01
02
03
04
05

AS 2000 Base Right

AS 2000 Base Left

AS 2000 Left

AS 2000 Left

AS 2000 Large Volume Right
AS 2000 Large Volume Left

00
01
02
03
04
05

LCD Version
Base

Internal Standard
Micro HPLC
Micro Volume
Large Volume

Internal Standard Micro Volumes
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Table A-2. Answers of the Command 03

I S 0 T

AS 2000 Base

13 | AS 2000 Internal Standard
14 | AS 2000 Micro HPLC

15 | AS 2000 Micro Volume

16 | AS 2000 Large Volume

17 | AS 2000 Micro Volume

1 Vacuum Florescent Display
Version

30 | AS 2000 Base

31 | AS 2000 Internal Standard
32 | AS 2000 Micro HPLC

33 | AS 2000 Micro Volume

34 | AS 2000 Large Volume
35 | AS 2000 Micro Volume
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Command | #ccdddd Request Answer

162

07 #070000 | Request for the cleaning solvent | #070004
available (AS 2000 has 4
cleaning solvent vials).

08 #080000 | Request for the number of #080000
injection points available.

09 #090000 | Request for the type of sample #0900xx

tray.

XX = 90-position sample tray
XX = 90-position (dual 45)
DoublePro sample tray
(high throughput mode;
confirmation mode)

XX = 32-position sample tray
(AS 2000 Right)

xx = 30-position sample tray
(AS 2000 Left)

Structure
Command | #ccdddd Request Answer

#1000xx

Command to set the first vial of
the group associated with a step
of the sequence: xx = number of

the first sample = 1+30/32/45/90.

Echo of the command

11

#1100xx

Command to set the last vial of
the group associated with a step
of the sequence: xx = number of
the last sample = 1+30/32/45/90.

Echo of the command

12

#1200xx

Command to set the sample
repetition count: xx = 1 + 15.

Echo of the command

13

#13000x

Command to set the method
number to be used: xx =0 + 9.

Echo of the command
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Structure
Command | #ccdddd Request Answer

14

#140000

Request of the number of the vial
currently running.

#1400xx
xX = number of the sample
currently inrun

20

H20XXXX

Command to set the sample
volume: xxxx = 0 + 5000
(expressed in uL x 10°%).

Echo of the command

21

21XXXX

Command to set the air volume:
xxxx = 0 + 5000 (expressed
inpL x 107,

Echo of the command

22

#2200xx

Command to set the number of
post-cleaning cycles for the
solvent a; xx = 0 +15.

Echo of the command

23

2300xx

Command to set the number of
post-cleaning cycles for the
sample: xx =0 +15.

Echo of the command

24

#2400xX

Command to set the number of
air bubble elimination cycles
(B.E.): xx =0+ 15.

Echo of the command

27

H#270XXX

Command to set the pre-injection
delay time: xxx =0+ 630
(expressed in seconds x 10°Y).

Echo of the command

28

#280xXX

Command to set the post-
injection delay time:

xxX =0 + 630 (expressed in
seconds x 10°%).

Echo of the command

29

#290xXX

Command to set the post-
aspiration delay time where:
xxx = 0+ 150 (expressed in
seconds x 10'%).

Echo of the command

30

H30XXXX

Command to set the syringe
filling volume: xxxx = 0 + 5000
(expressed in L x 10™).

Echo of the command
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Structure
Command | #ccdddd Request Answer

#31000x | Command to set theinjector in Echo of the command
use:x=0,1, 2.

If only one injector isavailable,
this command assumes the value
of 0O only.

If two injectors are available:
0=RIGHT, 1 =LEFT,
2=BOTH.

35 #350xxx | Command to set the sample Echo of the command
aspiration speed: xxx =1 + 100
(expressed in pL per second).
36 360xXX Command to set the sample Echo of the command
injection speed: xxx =1+ 100
(expressed in pL per second).
37 #3700xx | Command to set the number of Echo of the command
pre-cleaning cycles for the
solvent a: xx = 0 +15.

38 #3800xx | Command to set the number of Echo of the command
post-cleaning cycles for the
solvent b: xx = 0 +15.

39 #3900xx | Command to set the number of Echo of the command
pre-cleaning cycles for the
solvent b: xx = 0 +15.

40 #4000xx | Command to set the number of Echo of the command
post-cleaning cycles for the
solvent ¢ xx = 0 +15.

41 #4100xx | Command to set the number of Echo of the command
pre-cleaning cycles for the
solvent c;: xx = 0 +15.

42 #4200xx | Command to set the number of Echo of the command
post-cleaning cycles for the
solvent d: xx = 0 +15.
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Structure
Command | #ccdddd Request Answer

#4300xx | Command to set the number of Echo of the command
pre-cleaning cycles for the
solvent d: xx = 0 +15.

44 #44xxxx | Command to set the post- Echo of the command
cleaning volume:

xxxx = 0+ 5000
(expressed in uL x 10°%).
45 #45xxxx | Command to set the pre-cleaning | Echo of the command
volume: xxxx = 0 + 5000
(expressed in puL x 10™).
46 #46000x | Command to set the post- Echo of the command
cleaning mode: x =1, 2, 3;
1=1Inj; 2=Smp; 3= Sp.

47 #47000x | Command to set the pre-cleaning | Echo of the command
mode: x =1, 2, 3; 1 =In;;
2=3mp; 3 = Stp.

48 #480000 | Reguest of the syringe volume. HABXXXX

XXXX = syringe volume
(expressed in pL x 10™)

49 #490sxx | Command to set the number of Echo of the command
post-cleaning cycles and the
chosen solvent: xx =0+ 15 =
number of post-cleaning cycles
with the solvent s,

s= number of thesolvent =0 + 3;
O=al1l=b;2=c;3=d.

50 #500sxx | Command to set the number of Echo of the command
pre-cleaning cycles and the
chosen solvent: xx =0+ 15=
number of pre-cleaning cycles
with the solvent s,

s= number of thesolvent =0 + 3;
O=al=b;2=c;3=d.
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Structure
Command | #ccdddd Request Answer

#53xxxx | Command to set thetotal valueof | xxxx = 1 +9999 = delay time
delay time between the two expressed in seconds
analysesin both confirmationand | xxxx = 0 if neither modeis
high throughput modes. selected

60 #60xxxx | Command to set the aspiration None
speed during the bubble
elimination (B.E.) cycles:
Xxxx =1+ 1023 (expressed in
steps for seconds x 10°2).
20 #900000 | Request to forcethe STANDBY Echo of the command
status.
91 #910000 | Request to force the RUN status. | Echo of the command
92 #920000 | Request to force the single Echo of the command
syringe cleaning cycle.
93 #93ccdd | Request of the operating mode: Echo of the command if ccis<

cc = sub-function code from 00 to
03; dd = variable parameter of the
sub-function.

or >than O, or the answer is
#93000x where x depends on dd.
Refer to the following table
Answers of the Command 93.
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Table A-3. Answers of the Command 93

m dd Description

00 | 00 | Request of the trigger-out status. The answer is:
#930000 = No waiting or #930000 = Waiting trigger.
Request of the operating mode. The answer is:

#930000 = Normal

#930001 = Twin

#930002 = Before (A-Start)
#930003 = Delayed (D-Start)

01 | 00 | It commands the start (valid for Twin and Before).

01

02 | 00 | To set Normal mode

01 | To set Twin mode

02 | To set Before mode (A-Start)
03 | To set Delayed mode (D-Start)

3 nn To set the time in seconds x 107 for the Before mode.
The default value when the instrument is turned on is 1
second: nn =1 to 99.

Structure
Command | #ccdddd Request Answer

95 #95000x | Request of the lock/unlock for Echo of the command
keypad:

x = 0 = keypad unlocked;
x =1 = keypad locked.

98 #980000 | Reguest of theinjection RUN #98xxnn
status. Refer to following table Answers
of the Command 98.

|
Table A-4. Answers of the command 98

XX | nn Description Answer

Sampler in the injection initialization phase. #980000 = Standby initialization; no vial
run
01 Sampler in the checking phase of the vial nn. | #9801nn = Checking the vial nn
02 Vial nn not present. #9802nn = Vial not in tray
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Table A-4. Answers of the command 98

XX | nn Description Answer

Sampler in Wait GC status. #9810nn = Ready for injection; wait GC
11 Sampler in Wait Trigger (Twin mode) status. #9811nn = Vial not in tray
12 Sampler in Injecting/Filling sample phase #9812nn = Injecting/Filling Sample
(Right Injector).
13 Sampler in Wait New Run Injection OK #9813nn = Injection on nn vial is correctly
phase. terminated
14 Sampler in Injecting/Filling sample phase #9814nn = Injecting/Filling Sample
(Left Injector).

Structure
Command | #ccdddd Request Answer

99 #9900xx | Request to force therun on Echo of the command
defined sample: xx = number of
the sample according to the
sample tray type.
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Internal Standard Version Commands

Structure
Command | #ccdddd Request Answer

#32xxxx | Command to set the internal Echo of the command
standard volume (1S) or the
solvent volume (SLV):
XXXX = |S/SLV volume;
xxx =0 + 5001 (expressed
inpL x 101,

33 #33xxxx | Command to set the air volume Echo of the command
relativeto the internal standard
(IS) or to the solvent (SLV):
XXXX = air volumeinthe S or
SLV; xxxx = 0 + 5001
(expressed in pL x 10%).

34 #34000x | Command to set the type of Echo of the command
method:

X =0+ 10 = Method A = normal;
1=Method B =1Sor SLV.
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Structure
Command | #ccdddd Request Answer

51

#51000x

Command to set the air aspiration
mode relative to the internal
standard (1S) or to the solvent
(SLV): x isthe air aspiration
volumeinthelSor SLV;
x=0+1; 0=Post; 1 = Double.

Echo of the command

52

#520xxX

Double range command to set the
vial containing the internal
(SLV). Thefigurein hundredsis
used to switch from the tray vials
to the cleaning vials:

XxX = 1+ nn; nn = number of
sampl e positions according to the
type of sample tray;

xxx =100 + 103 to define the
cleaning vials; 100 = a; 101 = b;
102 =¢c; 103 =d.

Echo of the command

Internal Standard (Micro Volumes) Commands

Structure
Command | #ccdddd Request Answer

170

20

#200xXX

Command to set the sample
volume: xxx = 0 + 999 (expressed
inpL x 10?).

Echo of the command

21

#210xxXX

Command to set the air volume:
xxx = 0 + 999 (expressed
inpuL x 102,

Echo of the command

30

#300xXX

Command to set the syringe
filling volume: xxx = 0 + 999
(expressed in uL x 10°2).

Echo of the command
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Structure
Command | #ccdddd Request Answer

#320xxx | Command to set the internal Echo of the command
standard volume (1S) or the
solvent volume (SLV):

Xxx = 0 + 999 (expressed
in uL x10°2).

33 #330xxx | Command to set the air volume Echo of the command
relativeto the internal standard
(IS) or to the solvent (SLV):
xxx = 0 + 999 (expressed
inpL x 101,

35 #350xxx | Command to set the sample Echo of the command
aspiration speed: xxx =1 + 500
(expressed in pL x10tx s1).
36 #360xxx | Reguest to set theinjection speed: | Echo of the command
xxx =1+ 500 (expressed in
uL x 101 x sh.

44 440xxx Command to set the post- Echo of the command

cleaning volume: xxx = 0 + 999
(expressed in uL x 10°2).

45 #450xxx | Command to set the pre-cleaning | Echo of the command
volume: xxx = 0+ 999 (expressed
inpL x 10?).

48 #480000 | Request of the syringe volume. Echo of the command
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Micro Volume Version Commands

Structure
Command | #ccdddd Request Answer

#200xxx | Command to set the samplevial: | Echo of the command
xxX =0+ 999 (expressed in
uL x 103).

21 #210xxx | Command to set the air volume: Echo of the command
xxX =0+ 999 (expressed in
uL x 103).

30 #300xxx | Command to set the filling Echo of the command
volume: xxx = 0+ 999 (expressed
inpuL x 10?).

35 #350xxx | Command to set the aspiration Echo of the command
speed: xxx =1 + 500 (expressed
inpL x10™" x sb).

36 #360xxx | Command to set theinjection Echo of the command
speed: xxx =1 + 500 (expressed
inpL x 10t x sh).

44 440xxx Command to set the post- Echo of the command
cleaning volume: xxx = 0 + 999
(expressed in puL x 107?).

45 #450xxx | Command to set the pre-cleaning | Echo of the command
volume: xxx = 0+ 999 (expressed
inpuL x 102,

48 #480000 | Reguest of the syringe volume. H#A480xxX

XXX = gyringe volume
(expressed in pL x 10°%)
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Installation of OC-V-80 Kit

This appendix provides instructions for ingtalling the OC-V-80 kit. The on-
column injector mounted on the GC must be configured to operate with the AS
2000 Liquid Autosampler. If it is not, then the head of the fitted injector (for
example, the manual on-column injector OC-V-71) must be removed. Replace it
with the OC-V-80 head. The parts are provided in the appropriate installation kit
(PN 19004649 for the AS 2000 Right; PN 19004689 for the AS 2000 L eft).

AWARNING! The installation of the OC-V-80 head must be performed by ThermoQuest authorized
technical personnel. Before installation, the Sampling Unit-Control Module cable
must be disconnected.

p NOTE The figures included in this section refer to the installation of the OC-V-80 head on the AS
2000 Left. The installation of the OC-V-80 head on the AS 2000 Right is exactly specular.

1. Closethe carrier gas supply.

2. Remove the manual on-column head OC-V-71 undoing the two fixing screws
as shown in Figure B1.

3. Remove the needle guide shown in Figure B2. Replace it with the new needle
guide provided in the kit. Be sure to position the grooves toward the internal
part of theinjector (see Figure B3) to maintain the carrier gas flow to the
column.
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Figure B-1 shows the removal of the manual on-column head.

Figure 10-1. Removing the Manual On-column Head

Figure B-2 shows the removal of the needle guide.

Figure 10-2. Removing the Needle Guide
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Figure B-3 shows how to place the needle guide.
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Figure 10-3. Placing the Needle Guide

4. Mount the new head using the mounting screws (1) and (2) as shown in
Figure B4.
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Figure B-4 shows the installation of the 0C-V-80 head.

|

-— B RN
(-
(s 1

Figure 10-4. Installing the OC-V-80 Head

The new head comes with a butterfly valve that opens and closes the on-column
injector through an appropriate valve lever. Install on the revolving turret hub as
follows:

5. Manually move the revolving turret until the two holes (2) for the valve lever
of Figure B5 are visible and accessible. These holes are located on the base of
the turret hub below the driving belt (3) of Figure B5.

6. Install thevalvelever (1) of FigureB5. Mount it on the turret hub with the
appropriate screws (4) of Figure B5.
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Figure B-5 shows the installation of the valve lever.

i

Figure 10-5. Installing the Valve Lever

7. Manually move the butterfly valve to position C (injector closed) marked on
the head. Manually rotate the revolving turret until the valve lever is placed
between the tongues of the butterfly valve as shown in Figure B6.
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Figure B-6 shows the butterfly valve movements.

8.

10.

Figure 10-6. Butterfly Valve Movements

Check the correct movement of the butterfly valve. Manually rotate the
revolving turret until the valve reaches the position O (injector open) marked
on the head.

Install the septum (1) of Figure B7, which was previously pierced to prevent
damageto the syringe needle. Be sure that the septum is positioned toward the
internal part of the injector as shown in Figure 3.20. Install the septum cap.

Open the on-column injector (Inj position). Use a syringe to verify that the
needle freely slides inside the injector. If it does not, loosen the two Allen
screwson the butterfly valve. Move the butterfly valve to allow the passage of
the needle. When this is completed, tighten the two Allen screws. Repeat the
procedure if necessary.
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Figure B-7 shows the installation of the septum.

Figure 10-7. Installingthe Septum
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Changing the
Instrument
Configuration

Operating Manual

This appendix provides instructions to change the configuration of the AS 2000
Liquid Autosampler. The following procedure verifies the current autosampler
software configuration. The software configuration is based on your original
request. If it is different, please inform your ThermoQuest Area Representative.

1. Disconnect the Sampling Unit-Control Module cable from the Sampling Unit.
Turn on the Control Module. PP42 is displayed.

2. Press<Met h>,<Seq>, and<St art - St op> simultaneously. The following
message appears:

Sof t war e Ver si on
XXXXX

XXXXX may be BASE, INTERNAL STANDARD, BASE MICROVOLUME, or
ISO MICROVOLUME.

3. Press<Up> and <Down> to select the required option.
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4. Press<Lef t >. The following message appears:

Sof tware Logo
XXXXX

XXXXX may be AS 800, AS 9000 FINNIGAN, or AS 2000.
5. Press <Up> and <Down> to select the required option.

6. Press<Left >. The following message appears:

Sanpl er Type
XXXXX

XXXXX may be RIGHT or LEFT.
7. Press<Up> and <Down> to select the required option.

8. Press<Left >. The following message appears:

Di splay Type
XXXXX

XXXXX may be LIQUID CRY STAL or VACUUM FLUORESCENT.
9. Press<Up> and <Down> to select the required option.

10. PressMet h>, <Seq>, and<St art - St op> simultaneously to save the
configuration. Press <Exi t > to leave this message page without changing
the current instrument configuration.

11. Turn off the Control Module. Reconnect the Sampling Unit-Control Module
cable to the Sampling Unit. Turn the Control Module back on.
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Communication

This appendix contains contact information for ThermoQuest offices worldwide.
This appendix also contains a one-page Reader Survey. Use this survey to give us
feedback on this manual and help usimprove the quality of our documentation.

How To Contact Us

Operating Manual

ThermoQuest provides comprehensive technical assistance worldwide and is
dedicated to the quality of our customer relationships and services. Use thislist to
contact your local ThermoQuest office or affiliate.

AUSTRALIA

ThermoQuest Australia

PO Box 239, Unit 20, 38-46 South Street
Rydalmere, NSW 2116

Tel: 2898 1244

Fax: 2684 4244

AUSTRIA

ThermoQuest Austria GmbH
Wehlistrasse 27 b, A-1200, Wien
Tel: 133350340

Fax: 1 333503426

Also servingBULGARIA, CROATIA,

BELGIUM

Interscience SPRL

Scientific Parc Einstein —
Avenue Jean-Etienne Lenoir 2
B-1348 Louvain-la-Neuve

Tel: 10 450025

Fax: 10 453080

CANADA

ThermoQuest/APG

1355 Remington Road, Suite M
Schaumburg, IL 60173-4814
USA

Tel: 847 310 0140

CZECH REPUBLIC, HUNGARY, POLAND, Fax: 847 310 1681

SLOVAKIA, SLOVENIA
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CIS and formerly USSR Republics
Neolab

Sretenskii Boulevar, dom 6/1,
entrance 2, no. 16

101000 Moscow, center

Tel: 095 9264148

Fax: 095 9285378

FINLAND

Odior Oy Andytical
Louhelantie 10 — PO Box 86
FIN - 01601 Vantaa

Tel: 95308000

FRANCE

ThermoQuest France SA
Hightec Sud

12 Avenue des Tropiques —
Z.A. de Courtaboeuf

BP 141 - 91944 Les Ulis Cedex
Tel: 16918 8810

Fax: 1 6929 9382

GERMANY

ThermoQuest APG Gmbh
Boschring 12, 63329 Egelsbach
Tel: 61034080

Fax: 6103 408 290

INDIA

Nulab Equipment Co. Pvt. Ltd.
Labhouse Plot No. F-13

Opp. SEEPZ, Marol M.1.D.C.
Andheri (East) Mumbay 400 093
Tel: 228376701

Fax: 22 8368275

How To Contact Us

ITALY

ThermoQuest Italia S.p.A.
Strada Rivoltana

20090 Rodano (Milan)
Tel: 02 95059355

Fax: 02 95059388

JAPAN

ThermoQuest K.K.

Nishi-Shinjuku, Toyokuni Building
2-5-8 Hatsudai, Shibuya-ku, Tokyo 151
Tel: 333723001

Fax: 333727051

KOREA

InSung Hi-Tech Co., Ltd.

InSung Bldg 89-111, Shinjung 2-dong
Yangcheon-Ku — Seoul

Tel: 2644 19997

Fax: 2 643 4911

NETHERLANDS

Interscience B.V.

Tinstraat 16, Postbus 2148, 4823 CC Breda
Tel: 76 5411800

Fax: 76 5420088

NORWAY

IT Instrument Teknikk

Skandinavia A/S — PO Box 14
@sterndalen 9-11 — N-1345 @steras
Tel: 67 149303

Fax: 67 149302
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PEOPLES REPUBLIC OF CHINA

Finnigan MAT China

Rm. 315 Hui Zhi Building

No. 68 Xue-yuan-nan-Lu,

Haidian Dist., Beijing 100081

Tel: 1062172241, 10 62186342,
10 62186341

Fax: 10 62172240

SINGAPORE
CE Instruments Enterprise

c/o Sintech Scientific S.E.A. Pte Ltd.

No. 196 Pandan Loop #02-18
Pantech Industrial Complex
Singapore 128384

Tel: 779 0007

Fax: 872 2392

Also servingNDONESIA, MALAYSIA,

THAILAND, PHILIPPINES

SOUTH AFRICA

SMM Instruments (Pty) Ltd.
SMM House Kyalami Boulevard
Kyalami Park Midrand

PO Box 11400 Vorna Valley 1686
Tel: 11 466 2200

Fax: 11 466 2220

SPAIN

Appendix D

SWITZERLAND

Brechbuihler AG

Steinviesenstrasse 3, 8952 Schlieren
Tel: 17323131

Fax: 1730 6141

TURKEY

Dolunay Teknik Cihazlar Ltd.
Ali Sami Yen Sokak Orman
Apt. No. 3/B Daire: 23
80290 Gayrettepe, Istanbul
Tel: 212 281154

Fax: 212 2885427

UNITED KINGDOM

ThermoQuest Limited

PO Box 45

Wythenshawe, Manchester M23 9TQ
Tel: 161 374 4380

Fax: 161 374 4399

USA and LATIN AMERICA

ThermoQuest — Thermolnstruments S.A.ThermoQuest Austin

Avenida Valdelaparra 27
Edifico Alcor — Planta 2
28108 Alcobendas — Madrid
Tel: 16574930

Fax: 1 6574937

SWEDEN

Finnigan MAT AB
Pyramidbacken 3
S-141 75 Huddinge
Tel: 8680 0101
Fax: 8 680 0315

2215 Grand Avenue Parkway
Austin, TX 78728-3812

Tel: 512 251 1400

Fax: 512 251 1597
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Technical Support

For Canada, the USA, and Latin America:

ThermoQuest Corporation

3661 Interstate Park Road North
Riviera Beach, Florida 33404
USA

(800) 685 9535

For technical support in other areas, contact your local ThermoQuest office or
affiliate.
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Reader Survey

Product:  AS 2000 Liquid Autosampler
Manual: Operating Manual
Part No.: 31709250

Please help us improve the quality of our documentation by completing and returning this survey.
Circle one number for each of the statements below.

Strongly Strongly

Agree Agree  Neutral Disagree Disagree
The manual iswell-organized. 1 2 3 4 5
The manual isclearly written. 1 2 3 4 5
The manual contains all the information | need. 1 2 3 4 5
The instructions are easy to follow. 1 2 3 4 5
The instructions are compl ete. 1 2 3 4 5
The technical information is easy to understand. 1 2 3 4 5
Examples of operation are clear and useful. 1 2 3 4 5
The figures are helpful. 1 2 3 4 5
| was able to install the system using this manual. 1 2 3 4 5

If you would like to make additional comments, please do. (Attach additional sheets if necessary.)

Fax or mail this form to:

ThermoQuest Italia S.p.A. or ThermoQuest, Austin
Strada Rivoltana km 4 2215 Grand Avenue Parkway
20090 Rodano (M) Austin, Texas 78728-3812
ITALY USA

Fax: 39 02 95059388 Fax: 1512 251 1597






This section contains an alphabetical list and descriptions of terms used in this manual. This also
includes abbreviations, acronyms, metric prefixes, and symbols.
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ADC

B

b

B

baud rate

C
°C
CIP
cm
CPU
CSE
<Ctrl>
D

d
DAC
dc
DS

ampere
alternating current

analog-to-digital converter

bit
byte (8 b)

data transmission speed in events per second

Celsius

Carriage and Insurance Paid To
centimeter

central processing unit (of a computer)
Customer Service Engineer

control key on the terminal keyboard

depth
digital-to-analog converter
direct current

data system
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ECD
EMC
ESD

oF
FID

FOB
FPD

GC
GND
H

h

h

harmonic
distortion

HV
Hz
I

IEC

Electron Capture Detector
electromagnetic compatibility

electrostatic discharge

Fahrenheit

Flame lonization Detector
Free on Board

Flame Photometric Detector

foot

gram
gas chromatograph

electrical ground

height
hour

A high-frequency disturbance that appears as distortion of the
fundamental sine wave.

high voltage

hertz (cycles per second)

International Electrotechnical Commission
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impulse

/0

min
mL
mm

m/z

See transient
inch

input/output

kilo (103 or 1024)
Kelvin
kilogram

kilopascal

length
liter
pound

light-emitting diode

meter (or milli [10°3))
mega (106)

micro (10°)

minute

milliliter

millimeter

mass-to-charge ratio

nano (1(9)

Glossary
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NPD

PID

PN

ps

R

RAM
<Return>
RF

ROM
RS-232
S

S

sag

slow average

surge

Nitrogen Phosphorous Detector

ohm

pico (10'12 )

pascal

printed circuit board
Photo lonization Detector
part number

pounds per squareinch

random access memory
<Return> key on the keyboard
radio frequency

read-only memory

industry standard for serial communications

second
See surge

A gradual, long-term change in average RMS voltage level,
with typical durations greater than 2 s.

A sudden change in average RMS voltage level, with typical
duration between 50 us and 2 s.
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T
TCD Thermal Conductivity Detector
transient A brief voltage surge of up to several thousand volts, with a
duration of less than 50 ps.
V
Vv volt
V ac volts, alternating current
Vdc volts, direct current
VGA Video Graphics Array
w Width
W Watt
NOTE The symbol for a compound unit that is a quotient (for example, degrees Celsius per
minute or grams per liter) is written with a negative exponent with the denominator.
For example:

°C mininstead of °C/min
g L' instead of g/L
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