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~Sample Preparaﬂon :
~-Always consider the solubility of your sample in the rnobrle phase.
Sample precipitation can plug the system by obstructing the flow
through the injector and/or the column. This obstruction may result -
_ inirreparable damage to parts of the system. Particulate matter can
be avoided by filtering the samples through 0.45-0r 0. Z-mrcron (or
- less) filters (see above).

.. Solvent Requzrements : :
-“Many chemical manufacturers provide a line of hrgh—punty or HPLC-
grade reagents.” Routine filtration of all solvents or eluants through a
~0.45-or 0.2-micron (cr less) fluorocarbon ﬁlter before placing them
in the solvent resérvoir will prolong the life and effectiveness of the -
- inlet filters, check valves, seals, injectors, and columns.

" Choose a mobile phase that is compatible with the sample and - -
column you have selected for your separation. Remember that some
solvents are corrosive to stainless steel. Inert/'blocompatrble B
_instrument versions are also available from ’I'hermo Separation
Products '

: 'Degas the Eluants

Degas your LC system eluants by vacuum degassmg or the helmm
- sparging. Complete information for using Thermo Separation
“Products equipment to perform either of these techniques is found i in
" separate documentation provided Wlth degas accessories.

-Solvent Disposal
- Make sure you have a solvent waste container or other kind of drain -
~ system available at or below the benchtop level. Most solvents have
special disposal requirements and should not be disposed of directly
down a drain. Follow a]l governmental regulatrons when drsposmg of
any chemrcal o

o H:gh-pressure Systems and Leaks
LC systems operate at high pressures but since hqmds arenot highly

-danger arises from the high pressure inan LC system unless a
. dangerous mobile phase is used, such as THF, CH3CN, DMSO, _
. HpS04, etc. However, if aleak occurs, it should be corrected as soon
as possible. Finally, we recommend that you always weareyeand =~ -
skin protection when working on an LC system and that you always
~ shut down the system and return it to atmosphenc pressure before
- attempung any mamtenance : : e

. NOTE: If,for any reason, you need 10 return your autosampler to Thermo
S eparazzon Products ﬂush the Zmes wzrh methanol :

~r

TUV: Technischet Ubérwachungs-Verein Rheinland
CSA: Canadian Standards Association S
VDE: Verband Deutscher Elektrotechniker

FCC: Federal Communications Comimission

5/93 o ' . Thermo Separau’onProdlrcts P ' ' e ix

compressible, they do not store much energy. Thus, little immediate _ o






INSTRUMENT -

'CERTIFICATION

IDENTIFYING

SAFETY
INFORMATION

SPECIFIC HAZARDS -

Safety Informatlon

In accordance with Thermo Separanon Products’ commmnent to
customer service and safety, this autosampler and its accompanying -

- documentation have satisfied the reqmrements for, and have received
-~ certification from TUV/GS, CSA, and the FCC. VDE certification

is pending. This product complies wrth the fo]lowmg CSA Standard

-022.2 regulations

*  0-MI1982- General Reqmrements _

- (Canadian Electrical Code, Part IT) : -
* - 04-MI1982 - Bondmg and Groundmg of Electncal Eqmpment :
(Protective Grounding) - '

' 15 1 M1986 Laboratory Equlpment

Desxgned and tested accordmg to DIN 57411 Pt. INDE 0411 Pt 1,
Safety Requirements for Electronic Measunng Apparatus, this
autosampler has been shrpped to you fmm our manufacttmng facﬂrty
in a safe condition. _ :

This reference manual contains warnings and precautionary L
- statements that can prevent personal injury, instrument damage, and
loss of data if properly followed. Al statements of this nature are

caﬂed to your attentton through the use of bold type and the following |

_ CAUTION! WARNING! ~ HIGH VOLTAGE!

Every instrument has specrﬁc hazards, 50 be sure to read and compiy

- with the following precautlons They will help ensure the safe 1ong-
" term use of your autosampler.

-~ 1. Only use fuses of the type and current rating specrﬁed Do not
use repaired fuses and do not short-circuit the fuse holder.

-2, .The supphed power cord must be inserted into a power outlet
with a protective earth contact (ground). Whenusingan
extension cord, make sure that the cord also has an earth

. .contact. -

-3. Do'not change the external or inte_mal' grounding connections.
Tamnpering with or disconnecting these connections could -
- endanger you and/or damage the autosampier

NOTE: The instrument is properly grounded in‘accordance with
these regulations when shipped. ‘You do not need to make any
_ changes to the elecmc;zl connections or o the instrument’s chassis to
. ensure safe operation. ' : :
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GOOD

LABORATORY

PRACTICES

4. Never run the autosarnpler without the top cover on.-
Permanent damage can‘occur. (The door may be opened
- during operanon )

5. -Donot turn the instrument on 1f you' suspect that it has incurred
any kind of electrical damage. Instead, disconnect the power -
cord and contact a Thermo Separation Products Service -
Representative for a product evaluation. Do not attempt to use
the instrument until it has been evaluated. (Electrical damage
may have occurred if the autosampler shows visible signs of -
damage, or has been transported under severe stress.) -

6. Damage can also result if the instrument is stored for prolonged
+" - periods under unfavorable condmons (e 2o subjected to heat,
water eIC.). : _

7. Always disconnect the power cord before attempnng any type |
- of maintenance.

8. Capacitors inside the instrument may still be charged even 1f
the instrument is mmed off.. _

9. Nevertry to repair or replace any component of the instrument

~ that is not described in this manual wzthout the assxstance of
Thermo Separatron Products.

' 10. The autosampler is shrpped with an aqueous methanol solunon

' in‘the lines. Be sure to prime the autosampler with.a mrscrble
- solvent as descnbed in Appenchx A pnor to use.

. Always follow good 1aboratoxy~pract1ces whenever you operate any

hi gh-performance hqmd chmmatograph

Keep Good Recards :
To help identify and isolate problems with either your eqmpment or
your chromatography, we recommend that you keep good records of -

- all system conditions (e.g., %RSDs on retention times and peak areas, :
- .peak shape and resolution, column pressure ‘and autosampler

reproducibility). Ata minimum, keep a chromatogram of a typrcal
sample and standard mixture, well-documerited with system .

* conditions, for future reference. ‘Careful comparison of retention
-times, peak shapes, column pressure, efficiency, and baseline noise
can provide valuable clues 10 1dennfymg and solving furure problems

Chemical Toxicity

. Although the large volume of tomc and flammable solvents used and
~ stored in laboratories can be quite dangerous, don't ignore the
potential hazards posed by your samples. Take special care to read
- and follow all precautions that ensure proper ventilation, storage,
' handling; and disposal of both solvents and samples. Become -
“familiar with the toxicity data and potential hazards associated with
‘all chemicals by referring to the manufacturers Material Safety Data

Sheet (MSDS)
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. Start-up Che'ciklist'

*This list is a brief summary of tasks that should be completed to

install your autosampler. Complete mstallanon mform ationis - -
contained in Appendxx A .. : -

* NOTE: Ttems marked with an astensk (*) pertam 1o instruments with the
- sample preparation option installed. ' Items marked with two asterisks (%)

are optional advanced installation procedures that should be performed only
by very expenenced users with specmlzzed applications. - -

Basic Installation
UNPACKING

REAR PANEL

DD a _-_D_D D[ Q oooo

' Unpack and inspect your instrument
Remove ca’rdboard/foaxﬁ packing insert from samp_le tub

_Check for parts shoftageé -

Read the Safety Card -

_Placc the auto‘sampicr with rear panel accessible.

'_install flush bottle/bracket _ | _

InstaJl filter/solvent hne and ﬂush bott_te

Connect the external solvent mbmg to tubmg extensions (sample

preparatlon only)*

: Connect heater/mixe'r to an air supply*
COnnect the power cord

B Hardwn'e external events make connectmn to other SpectraSYSTEM

instruments™®*
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. FRONT PANEL

o

~ STARTUP/PRIMING

o

" PERFORMANCE
VERIFICATION

D'_D _E]D-- 'D. .

o _.Insta]l solvent tray/waste contamer

'Connect autosampler to pump

~ On instruments without the column oven or : -
inert/biocompatible versions, connect pump outlet hne to port
6on mjector va]ve . : L SRS

Instruments with column oven mstalled connect pump outlet’
: lme to solvent preheat tube : :

: 'Mount column

On instruments w1thout the column oven connect inlet end to
mjector valve port5 : : :

On mstruments with the column oven mstailed mstall the
column between the column mounts, resecure column mounts -
- 10 oven, and connect inlet end to mjector valve port 5.

: Connect autosampler to detector -

(Connect 12-inch 0.010 ID tubmg to inlet sxde of ﬂowce]l)

Turn on, check mmal response to power-on

.Us:ng the 2.5 mL synnge, ﬂush hnes wnh 5000 pL. from: the Btl

I‘ES&WOII’ *

Using th‘e 250 uL s'yxiﬁ_gg,'ﬂ'ﬁsh lines With 500 pL

: -Run a standard sample (a test mxx is shipped thh the mstmment)

Date and retam Tun resuits with' mstmment docmnentanon

: Customlze READY partmpauon** :

: Run an unretamed sample to detenmnc gradlent delay urne**

: Optlm1ze needle helght** _
Installed by: Date:
Xii : Theﬁnc Separation Products T 5/93



List of Spare Parts,
Consuma b_l_e_s-,_- Kits
Shown below is a list of spare parts, consumables, énd kits

available from Thermo Separation Products foruse with your
g SpectraSYSTEM@ autosampler :

AII Autosamplers

Vial Kits All autosampler vial kits contain caps, Teflon® lmers, and septa
- A4214-010 Autosampler le Kit -
(Kit consists of 144, 1.5-mL glass vials, w1th crxmp caps and S!hcone/ PTFE septa.)
A4216-010 - Autcsampler Vial Kit
: _ (th consists of 144, 750-ul. polypropylene vxals, w1th cm:np caps and mhcone/ PTFE sepm )
A4218-010 . _ Autosampler Vial Kit
' (Kit consxsts of 144, 100-pL polypropylene vxals, w1th ctimp caps and mhcone/PTFE septa )
. A2203-010 ' Autosampler Vial Kit :
{Kitincludes 2-pL vials, caps, Teflon@ lmers and septa ) Vials are avaﬂable inls2:3, 4.,
_and S-gross quannnes _ . . :
3115-0400 . . ‘Autosampler MiéroVial Kit
' (Kit includes twelve 100-uL polypropylene v;aIs caps, and septa. )
A2337-010 Teflon® Septa (1 gross)
'2508-0260 _Teﬂon@-faced Silicone Septa (1 gross)
Sample Trays _ _ R
- A3695-010 -Sample Trays {3), 40-vial capacity -
A3696-010 Sample Trays (3), 35-vial capacity
: (For autosamplers thh the Pelher coolmg ophon/ upgrade ).
Cables and Adapters - =
_ A3981-010 Autcsampler-to-mtegrator CablelAdapter
A3663-010 ~ BCD Communications Option B :
- (This option fequires field installation by Thermo Sepa:atmn Products unless purchased
sxmultaneously with a SpectraSYS'I'EM autosampler )
Standard Autosamplers _
.-A3566-010 ' In;ector Valve Assembly for the A51000 autasamplers, 20ul; S8
{{Assembly includes the complete autosampler valveassembly.)
A3566-030 “Injector Valve Asséml:ly for the A53000, 100uL, 5
: (Assembly includes the complete autosampler valve assembly.)
: A4101—0l0 : ..Standard Mamtenance Kit~ ' : :
(Kit includes everything necessary to maintain the mstmment for one year: mlet fxlte.r,
"needle replacement lqt avalve rotor seal, synnge lubricarit, cleanar and an LC test: sample }
A4051-010 Standa:d Fittings Kit -
. (Kit mdudes stamless steel fmmgs arid tubmg used ina SpectraSY STEM LC system )
A3564-010

g Autosampler Needle Replacemenl Kit
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Standard Autosamplers, con t _

Standard Sampie ‘Loops and Synnges

33020230 : - Rheodyne Sample Loop, 20 jiL, 55
3302-0010 - ‘Rheodyne Sample Loop, 50 ul, S5 7 |
3302-0020 -7 :Rheodyne Sample Loop, 100 0L, 55
3302-0220 - . Rheodyne Sample Loop, 200 uL, S5 - -
3302-0030 v - “Rheodyne Sample Loop, 500 pL, 55
3302-0040 - . " Rheodyne Sample Loop, 1ml, 85
A3588-020 - Screw-hp Syringe, 350 L, (standard and prep #1 drive)
A3588-010 R Screw-tip Syringe, 500 pL-
A3587-020 " Screwtip Syringe, 2.5 mL, (prep #2 drive) -

A4094-010 - .~ Solvent Inlet Filter Ca:tndge (pkg of four)

!nert/Blocompatlble Autosamplers

A3566-020 Inj ector Valve Assembiy
(Assembly includes the complete autosamp}er valve assembiy )

.A4102-010 SR 'Ineriwacompahble Mamienance Kit - : o _
' : -(Kit includes the mert/ baoc:)mpahble versions of everythmg in the Smndard Mamtenance -
Kt e _ '
A4061-010 - Inertleocom;:ahbie Fittings Kit. -~ :
' - AKit includes PEEK fittingsand tubmg used inan mert/ blocompahble SpectraSYSTEM LC
systern.) S . .

A3364-020 R .Ineril'Biocomp.atibi'e Aﬁtosampler Needle I{e'placemént Kit

"InerthmccmpaﬁbIe Sample Loops and Synnges .

A4169-010 - Rheodyne Sample Loop, 20 pL
A4169-020 - Rheodyne Sample Loop, 50 pL.
A4168-030 " Rheodyne Sample Loop, 100 uL
A4169-040 - .. Rheodyne Sample Loop, 200 uL
A4168-050 "’ Rheodyne Sample Loop, 500 L.~
A4165-060 - Rheodyne SampleLoop, 1mL .

. A3588-020 ' Screw:Hp Syringe, 250 pL
A3588-010 . .- "~ Screw-tip Syringe, 500 pL. S
A3587020 . Screw-tip Syringe, 2.5 mL, (prep #2 dnve)
A4094-010 - : Solvent Inlet Filter Cartridge (pkg. of 4}
Upgrade Klts

7. Upgrade kits are available for Spect:raSYSTEM stainless steel and mert / bxocompahble autosamplers Contact your
~ - local Thermo Separauon Products Reprsentanve for détails. . _
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1

| _Gettihg Started

Introduction

 This chapter provides you with the three basic rules you'll need for -
‘using your AS1000, AS3000, or AS3500 SpectraSYSTEM® -

autosampler. It also introduces you to the instrument's command
center and describes the conventions we'll use in this manual.

:Befdre yoﬁ start this chapter, be sure that yo.u'read the Safety

Information section beginning on page ii and mstall your
autosampler as descnbed in Appendlx A

NOTE: Throughour our explananons we encourage you to explore the _
- general architecture of your instrument’s menus and screens. Use the Menu .
Tree in Appendix B or the menu card i in the fronr pocket of thzs mzznual as
your guzde if you wish.

- Learning Your Way'Arou-nd |

 ASEASY AS1-2-31

It's easy to Ieam your way around a SpectraSYSTEM autcsampler o
- Just remember these three rules:

1 - The arrow keys ([A], [v] {<} [>}) move the cnrsor in the
direction printed on the key. '

HINT: Press [MENU ] to ]ump quzckly to the top of the menu
structure. : .

2. The shape of the cursor detcrmmes how you rnake a selectlon
o Ifa tnangular cursor appears, press [ENTER].

»  If a blinking square cursor ( §) appears, press the [+} or [-]
keys to scroll up or down through preset choices, or to
- increase or decrease alphanumenc entries. '

3. There are four ways to accept (and automatically save) an
entry. Just move the cursor out of the field by any of the
following methods: . :

© .« Pressing [ENTER]
. .'Using'the arrow ke§s
«  Pressing [MENU] .
+  Pressing [STATUS]

L5093
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NOTE: Youwon 1 be able to Ieave a menu if errors are presen: or if
‘you haven't f lled in ail the necessary enlr:es

- VISUAL C_LU ES . The following convennons are used on the autosamplefs dlsplay
1. Top-level menu chomes are dxsplayed in all-capital letters. -
2A field's square cursor changes to an underscore cursor when
you're scrolling through preset choices or entermg nimerical
-~ values and characters. : :
3. A solid down- armw {¥)on the nght Slde of some d1splays
: indicates that the current mem_i co_nt_mues on additional screens.
~To access additional menu iines, press the down-a'rrow key,
VL | - :
4. Thelast line of a longer Imenu is frequently a blank dlsplay hne
- (w1thout a sohd down~arrow)

InstrumentControl Gl S |

Take a look at the keypad and two-lme dlsplay Iocated on the front
panel (Fig. 1.1). This is the command center from which you'll
access menus and control the instrument’s operations. A brief -
explanation of the keys and the main menus and screens follows.

Figure ] J The autosampler s front panel :
( Wztk the exception of the model number, the front panel is zderztzcal :
for all SpecthYSTEM autasamplers )
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[RUN]

; [STOP]

- [STATUS]

- [SAMPLES]

“The keypad of each SpectréSYSTEM iﬁsmirne_ﬁt consists of twelve

keys. Four keys directly control the instrument's operation: [RUN],

" [STOP], [STATUS], and, on the autosampler, a blank key called
[SAMPLES]. The remaining Keys either access commands ([MENU]

and [ENTER]), or are used to set parameters and move around the

display ([A], [v], [<], { ] [+], [-]). The function of each is explained -
'beIOW' '

Pressmg [RUN] starts the’ nm

_ “The spec1ﬁc [RUN] operanon depends on the contents of the sample
queue: .

1. If there are sample sets (groups of sample and associated
~calibration vials) in the sample queue, pressing [RUN] begms
processing the ﬁrst vial in the sample set. .

oo 2.0 If the sample queue is empty, pressing [RUN} prompts you to -

‘press [SAMPLES] to display the Sampies Menu so that you
- can add sample sets to the sample’ queue

: Pressmg [STOP] pauses the sample set currently - runmng, aborts

subsequent sample sets, and returmns the autasampler to the initial run
conditions. Refer to Chapter 3 for more mformanon on the [STOP]

' key s functxon.

_ Pressmg [STATUS] dnsp]ays the Status Screen From the Status

Screen you can mnonitor the run in progress

'NOTE Unlike the other SpectraSYSTEM instruments, on the autosamplers

you can make changes to the run in progress from the [SAMPLES] key s

: _rather than fmm the |, STATUS] key (see below)

- The unlabeled key isthe only vanable key in the Specn'aSYSTEM

family. (It has a different function on each of the SpectraSYSTEM

modules.) Onthe autosampler, the blank key is the [SAMPLES] key. - |

’I’he key s name appeaxs on the nameplate below the key

The [SAMPLES] key dlsplays the Samples Menu that lets you define

- the resources (samples, reagents, and standards) and assignafileto -~ - '
each sample set. From the Samples Menu you also add sample sets to -
~ the sample queue. L

" Because you manage resources and files from the Samples Menu, the

[SAMPLES] key gives you the real-time editing capability provided

by the [STATUS] key on the other SpectraSYSTEM instruments. -
That is, from the Samples Menu you can make changes to the file that
is currenﬂy running. Pressing the [SAMPLES] key during a run lets

you obtain information about, or edit the locations and injection -

‘volumes of, the sample and calibration vials. ‘Chapter 3and :
- Append1x B contain more: 1nformat10n on the [SAMPLES] key

5/93
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[MENU] o Pressmg [MENU] dlsplays the Main Menu (Fxg 12) See below for
' ' ‘more information.. ; S

[ENTER] o Préssing [ENTER] ac‘cépts a .sellectéd choiéé or rhénn' entry. The
R : - [ENTER] key also advances the cursor {0 a new ﬁeld either on the
same line of the display orinthe Ime below '

[AL V], [<],and [>]' - ' Pressing any arrow 'key (up, down, le_ft, or'nght) moves the cursorin =
: o the direction indicated on the key. The up- and down-arrow keys also
: move the cursor between menus and displays.

[+] and [-] o Pressmg the [+] and | ] keys scrol]s you through a field's available

' ' choices or changes the value of alphanumenc entries. Holding down -
either key will continuously scroll the list of choxces forward or '
backward until you release the key :

_ In fields that requxre alphabeu::ai or numencal entries, the value of |
each digit is increased or decreased by one unit each time you press
the [+] or [-] key. In fields that accept either numeric or character

- entries, such as the File Name field, the [+] and [-] keys scroll
' through the alphabet from A to Z, then through the numbers 0t0 9,
c and ﬁnaﬂy to a'slash, hyphen and blank space _

- Inother fields, the [+] key_.advances you through a preset list of
‘choices while the [-] key takes you back through the Tist.

 MENUS AND - Your autosampler has two kinds of displays: menus and screens.
“SCREENS . Menus require you to make selections or enter specific values.
: : ‘Screens display information that cannot be edited. The Menu Tree in
“Appendix B illustrates the stmcture and content of the autosampler’s
*. -menus and screens. -

Main Menu

The Main Menu (Fig. 1. 2yis the top level of the menu structure, It
- gives you access to five other menus: FILES, COMMANDS,

QUEUE, OPTIONS, and’ 'IESTS To see the Mam Menu, prcss the

.[MENU] key at any nme : EA

FILES o queuE O TESTS
COMMANDS - : OPTIONS '

F igufé 1 2 The Main Meni _
From the Files Menu you can edit, 10ad, or delete files. From the

Queue Menu you can edit or change the order of sample sets inthe
'sample queue The Tests Menu glves you access to the mstmment s
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'MESSAGES =

built-in diagnostics. ‘The Commands Menu lets you run built-in-
instrument routines. In the Options Menu, you can set up or change
your instrument's configuration. Refer to Chapters 3,4, 5, and

Appendices B, C, and D for more :nfoxmaﬁon on any of the
instrument's menus. :

Status Screen -
- The Status Screen automatically appears whenever you turn on the

instrument or press the [STATUS] key. The Status Screen
(Fig. 1.3a) displays the status of the sample queue, the current sample
set, the current sample vial, and the total number of samples in the

set. Pressing the down-arrow once displays the Inject Status Screen’

g (Figure 1.3b). ‘Pressing the down-arrow again displays the Oven/Tray |
.. Temperature Status Screen (1.3c), if these options are present. '
Chapter 3 contams more mforma’aon on the Status Screen

'Qstacus_:See Fsamples
IDLE Ay R R A

Figure 1.3a The Queue Starus Screen

Status - vial .~ Vol 4153
| READY  -AD1-8 /1000..71//:1"

Figure 1.3b The Injector Status Screen

Cven =7 T;ayfemp
OFF 23 . OFF 25"

. Figure13c The Oven/Trfay_Témperature_ Sta_tus Screen -

o There are three different kinds of messages that can appear on your
. autosampler’s display: user messages, conﬁrmanon messages, and
- eITOT Messages. . -

:User messages

User messages tell you about an exlstmg 1nstrument condmon or ask
for further actions. Some of these will only appear on the display for -

 three seconds. ‘An example of a message requinng furt.her actionis .
~ shownin Flgure 1.4. : _

* File protected =
No Editing Allowed

Figure 14 An example of a user message

- 5m3
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Canf:rmatlon messages

Confirmation messages (Fig. 1.5), mdlcated on the dISpIay by
asterisks, appear for one second aﬁar an operanon has been carried
out successfully ' :

: ot File Loaded Balid

% F 1gure 15 An examp!e ofa conﬁnnanon message

Errar messages - o _
- Error messages (Fig. 1.6), mdlcated on the dlSplay by exclamation
 points, are shown whenever an undesirable condition exists that
prevents the instrument from carrying out an operation. Error -
'messages remam on the dxsplay untsl you press a key :

't “Unexpected Vial in Hook 1V

Figure 1.6 An da@'le of an error message

Manual Conventlons S .

' _ThlS manual uses several convermons Among them are menu
-~ displays, text conventions (brackets, slashes ete.), standard words
: and several dszerent icons. :

DISPLAYS Figure 1 7 stiows How we will dé'piét the two-line 'dis'play Note that,
: R inmenu illustrations, the mangular cuxsor locatwn is mdlcated by a.
caret (>). - : :

SFILES L queve - TESTS
COMMANDS . i OPTIONS . .- ’

F. igure 1.7 A two-line menu displ@

Frequently, the two lines shown on the display are only partof a -
longer menu. In this manual, menus havmg more than two lines are -
represented as in F1gure 1 8 S
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COMMENTS

STANDARD chbs |

TEXT

‘Tnjection Volume 1.0 (AS.BOOO)
‘Injecticrs/Sample ERREn 1
_cyéle Time -
Col Oven: QOFF. o Temp 18-
TrayTemp: - OFF_ Temp .20

Figure 1.8 A meni Ionger than two Iiries’

erlds that appear only on'some SpectraSYSTEM autosampler

models or only when certain options are installed are documented
with a comment to the right of the field. For example, in Figure 1.8,

'~ the Injection Volume field appears only on the vanable-mjecnon

volume (VIV) AS3000 autosamplers

Three typographlc convcn’aons are used to differenuate betwcen keys,
menus, and fields..

Brackets

' '_ _Brackets [1 mdxcatc ms’aument keys For example Press [MENU]

Slashes -

Slashies, / /, are used around merm chmces For example From the

Main Ment, select /FILES/

Cap:tallzatfon
Capitalization is used to make :ﬁeld and menu names appear justas -

they do on the display. Generally the first letters of field names are
S capitalized. For 'example': 'Select /FILES/, /Edit/, /Inje‘ction/.- '

‘We have also standardzzed the meamngs of two words "selcct" and -
"enter." Sy

select

~The word "select” is used when you nieed to choose from among _
-~ available options. For example, to "select” a particular menu choice,
- you would move the cursor to the appropriate choice and press

[ENTER]. To "select” a field entry, move the cursor to the
appropriate field and use the [+] and { ] keys to scroil to the des:red

- preset value

- enter

The word "enter" is used when you need to specify individual

‘alphanumeric digits. To "enter a particular value, move the cursor to

the desired field and use the [+] and [-] keys to mcrement or
decrement each dlglt in the ﬁeld until the de51red value or 1etter :

- appears. .
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ICONS

The icons located in the left margm of thlS manual will alert you to -

~ the following situations. -

WARNING! These statements aiert you to smxanons that could

~result in personal injury. They also tells you how to avoid them. In
-~ addition to general warmngs this icon is used to call out chemical
- -hazard warmngs All warnings appear in bold type. :

' WARNING -- Chemical Hazard! This icon alerts you to potential
‘chemical hazards and tells you how to av01d themn, All chemlcal
-~ hazard wamings appear in bold type. :

WARNING -- High ‘Vultage' This icon alerts you to the presence of

high voltage and to the potential injury that could occur from

electrical shock were you to come in contact with a specific
instrument area or component. It also tells you how to avoid contact

“with the hxgh-voltage areds in your mstrument All mgh voltagc

i o warnings appear in bold type.

What's Next?

CAUTION! This icon alerts you 10 the correct operanng or
maintenance procedures needed to prevent eqmpment or data

damage. All cautions appear in bold type.
HINT: This icon calls out general rules or shortcuts They spec1fy

*ways to obtain the best performance and results from your mstrument -
- All hints appear in italics. - _

 NOTE: This icon alerts. you to unportant exceptzons, side effects or

unexpected occurrences that may result from certam action(s). All

- motes appearmxtahcs

Now you re ready to try the pracuae example in Chapter 2 A Quzck
Example C E
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2

: A _QUic‘k-- Example

- Introduction

' In.'(","h'apte'r 1, you read about the three easy rules for using your

autosampler's command center and some of its menus and screens. In’ '

~this chapter you'll work through two examples. In the first example,
- you'll enter your run parameters f_rom the autosampler's Samples-

Menu without first creating a file. ' In the second example, you'll
create a file using the Edit: Menu, load, and run that file. Eachof.’

these examples injects a 10 pL. sample (distilled water) from the vial

- in positior AO1. 'Inthese examples you won't be changing any menu
. values. Instead, you'll use the default values already entered into the
- autosampler's menus as your run parameters. Use this practzce run to

make yourself comfortable with your autosampler's menus and file-

- entry procedures, and to become farmllar wrth the seven steps for

sefting up a run.

The steps for settmg up a Tun are as follows

.+ Prepare your sample, soIvents mobllc phase vial(s), and
-+ sample tray(s)

Coe Enter ; your parameters mto the Samples Menu or create an .

.'autosampler file -
~+ - Load your autosampler file -
«  Build yorir sarhple quéue :
"« Enter your pump, detecmr, and data-output device parameters -
s Install your sample tray(s) : :

e Startyourrun

The fOﬂowing pract'ic'é examples use only a fraction of the features

- available on your autosampler, so we've included a more complete
descnptlon of your autosampier’s features and beneﬁts ﬁrst.

. : Before you start this chapter, be sure that you revrew the Safety
: 'Informauon section and complete the: Stan-up Checklist. This

chapter assumes that you have mstailed your rnstrument as descnbed

in Appendrx A and that your sample trays are installed.

' NOTE Your mstrument is shipped with t}ze sample trays mstailed If, for '
M some reason your trays are not installed, refer to Chapter 3 or to your Quick
- Reference Card for more information on installing your trays.

- 593
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~AS1000

- AS3000

- AS3500

~ About the SpectraSYSTEM

- capabilities

. The AS3500

Autosamplers

'I‘héSpectraSYSTEM autosamplers have been designed for ease of

*use and unsurpassed performance. Two different SpectraSYSTEM

autosampiers are available €ach with a customized set of options and
to fit a wide variety of HPLC analytical applications. _
SpectraSYSTEM autosamplers may be purchased with or without the .
built-int column oven and tray temperature control options. These -

- options are available at the time of purchase or as upgrades.

Instruments purchased without the tray temperature control option
hold 120 vials; those purchased with the tray temperature control

‘option hold 105 vials. -

’I‘he ‘AS1000 fixed-loop autosarnpier can function as a stand-alone

HPLC module or through the COMM. port as part of Thermo

* Separation Products’ SpectraSYSTEM. In this configuration, all
- HPLC modules are controlled by a systen controller via = -
* SpectraNET™ :

™ communication. This instrument offers additional
optimization capability: it holds four user-prograrnmable built-in -
files and the sample queue can process up to 39 sample sets plusone -

priority sample set.

The AS3000 variable-injection volume (VIV) autosampler offers
* three injection methods: 1) fuil-loop, 2) traditional pull-loop where
'sample conservation is of primary concern,
Products’ patented PushLoop® injection. Similar to the AS1000, it
“holds 3% user—_programm'able built-in files and the sample queue can .

and 3) Thermo Separation -

process up to 39 sample sets plus one pr_ion‘ty sample set. In addition
to the built-in tray temperature control and column oven Options, an -
automated sample-preparation option with accompanying L
heater/mixer is also available. - e L
autosampler has the same capabilities and available

options as the AS3000. However, all "wetted" parts are made of

corrosion-resistant, biocompatible materials.

0
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Practlce Examples

- Use these examples to get acquamted Wlth your autosampler’s menus.
-~ To keep these examples simple, yet still introduce you to ds many

PREPARE YOUR
- CHEMICALS'.

 ENTER YOUR
PARAMETERS

menus as possible, we'll use the instrument's default parameters.

" HINT: You may wish 10 refer 1o the Menu Tree in Appendti B as you work
‘through this example. If at any tzme yau lose your place, you can do one of

the following:~
. Pr_ess [A] 10 rezum_ toa previou.'s screen;.
OR

. Press {MENU ] to return to the Mam Menu (the rop of the menu
structure) and retrace yowr steps : _

'Prepare your sample soivems, mobxle phase, vial, and sample tray as ._

follows

‘1. Filla vial from your acccssory kit w1th dlStllled water. Cap it

- securely, and place it in posmon A0, in the front left corner of °
tray A (Fig.2.1). L _
NOTE: Be sure to use ezther 1 )@ 40-60 mil (1 015 mm) rubber

- or silicone septum with'a 5 mil (0.1 mm) Teflon™ liner on one side
OR 2) a single 10 mil (0.25 mm) Teflon lzner by itself..

2. Fill the flush-solvent bottle with a 70:30 MeOH: Hzo solution.
Refer to Appendxx A for the flush-bottle mstallauon procedure

There are two ways to enter YOUI run parameters into your :

autosampler: from the Samples Menu and from the Edit Menu. Tf
you have an AS1000, you will use the Sample Menu method most
often. Most likely you will want to enter into the Edit Menu those

o parameters that are least likely to change and those that change with-
“each run into the Samples Menu. The Samples Menu allows you to
~ vary individual parameters with successive runs. Should you decide
to enter your parameters into the Edit Menu, there is noneed to re-
" enter them into the Samples Menu. They are automatically copied
_into the Samples Menu. Refer to Chapter 3 for more information on

From the Samptes
Menu :

entering your run parameters. Fornow, you may wish to familiarize :

- yourself with both approaches for entem_xg your parameters,

- To'enter your parameters fro'm 'thé.S'amples Menu:

1. Tum on your autosamplér bjf'prSsing the on/off switch located
- inthe lower right-hand comer of the front of the autosampler -
-~ (Fig.2. 1)

393
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S-émplé Tray Handle
o (front)

10\310028Y

Vial Position
A01

Samptes

Key ~

On/Of Switch

 Figure 2.1 Front of t_ize. autosampler
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When the startup sequence is complete, the Status Screen appeals

(Fig 22)
QStatusSec'g #Saﬁpléé. e :
CCIDLE 000/ D h 4

Fzgure 2. 2 T he Status Screen

2 Press the [SAMPLES] key to display the Samples Menu.
(Fig. 2.32). 'When the STATUS Menu first appears, the file
name field is blank. Figure 2.3a. shows the how thls field will
appear when a ﬁle name is entered :

Sample Set . Lo ot
U File 1:FILENAME < e :

Loop Size [ 20
_ Injections/sample 0 "_ 1
Cycle Time .ol S1000 s
CPirst sample Vvial EEETIEES i} i
‘Number of Samples ~ 1
AGE to Queus? .o Yes

- Figure 2.3a The Samples Menu (AS1000)

o Sample Set L _f_ Ll
. File 1: : ' :
“Injection Volumé ' Le0
Injections/Sample. S Lol
Cycle Time . o 10.0
CFirst sample vial =, ADl
. Numbér of Samples’ 1
‘Add to Queue? : i : yes

F igure 2.3b ’Hze Samples Menu (AS3000 )

3. Usethe [v], {<} {>] [+] and [-] keys to change the Cyc}e Txme
" to 1.0
4. Press the [V] key to move down the Samples Menu and press
-+ [ENTER] to sélect. "Yes" to:add your sample set (1) to the
queve.

NOTE: We'll tell you more about bzaldmg your queue Jarer on m thzs
chaprer For now, proceed to step S5 _ =

503 . .. Thermo Separation Products’ R &




- From the Edit Mehu

5 Press [RUN} t0 start your run. Dunng the run the autosampler

_ “hook picks up the vial, carries it to the sample tower, injects the

sample, returns the vial to the sample tray, and flushes the -

. lines. When the run 15 complete the mstrumem § status retumns -
3 tO V!IDLE noo : R

~In thlS exampie you'Il use the Edlt Menu to "create" Zand run the
- practice file. ‘You'll use this method when you want to create more _
- complex files and/or to create more than one file before Starting aTun. -

You will first spec;fy a file name and then press [ENTER] m each
menu ﬁeld to accept 1ts default value o

Use the follovnng steps to credte your autosampler file.

NOTE: o If you worked :hrc_;ugh the last ex_ar_np_le, the autosampler returned
you to 'the Status Screen at the camp'letian of the run. Goontostep .

NOTE: .If yau skzpped the Iast example turn on your aw‘osampler and wait

E for the Status Screen to appear Then proceed 10 step 1.

L

Press [MENU] and select /FILES/, /Edit/ to display the Edit
Menu (Fig. 2.4). Notice that File 1 is already entered into the

'Edlt File field. Press [ENTER} to edlt Fﬂe 1.

>Eair File ey e
File Name: PRACTICE - :
~Injection’
Calibration
[ Timed Events
San‘bla Prep (Appears only with the Sample Prepararzon Opnon mstalled)

More

Figure 24 The Edit Menu.

Use the [+], [-], and arow keys to specify each character in the

file name of your chome We've chosen "PRACI‘ICE" as our

file name.

‘Move the cursor to each ﬁeld in the Injectmn, Cahbrauon
: Timed Events, and More Menus and press [ENTER] to accept
“their default values. (If you were running a file other than this

practice file, you would, of course, select other entries while .
moving through these menus )

NOTE: Forthe practzce example press the [V ] lcey fo skzp the .

‘Sample Prep Menu.

14
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- Notice that after the last field in each menu, the autosampler retumns
you to the next most prebable choice in the menu structare.: For
example, after you accepted the Cahbranen Menu's default values,

'the autosampler automatically returned you to the Edit Menu with the
cursor in the Timed Events field. Similarly, after you accepted the
More Menu's default values, the autosampier places the cursor in the
Load field of the Edit Menu. This is a pattern that occurs throughout
the user interface. The instrument "anticipates” the menu choice you

~ are mostly likely to need next. You can, of course, override that

: choice at any tlme by movmg the cursor. Wherever you like.

LOAD YOURFILE = Now that you've created your practlee file, use the followmg steps 1o
R L ~.load your practice file manually. - : : _

‘Select /Load/ from the Edrt Menu.

2 Venfy that File 1 is entered, and press {ENTER] to load it into
. the autosampler‘s active memory. The message "HkEile
-Loaded**" appears briefly. Then the Status Screen is
~displayed (Fig. 2. 5) :

i ’Loadmg the file manually activates any mstalled optlons (column '
... ovenor tray temperature control) that you setin the In]eetlon Menu

QStaeus_ T get .-#Samples L
JIDLE 0070

' Figure 2.5 The Queue Srz_zr_m_Scfée‘n with the queue idle .

BUILD  Build your sample queue by adding Sample Set 1 (that contains your
YOUR QUEUE practice sample) to the sample queue as follows: o
' e 1. Press [SAMPLES] to display the Samples Menu (Flg 2.3).

2 Press [ENTER] in each ﬁeld 10 accept the Samples Menu S
- default values. S

: If you were mjectmg an aetual sample instead of water you would '
. enter your pump, detector, and mtegrator/recorder or data-system -
- -parameters now. For this example, however snnply load your trays,
and close the autosampler’s cover e
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"START YOUR RUN  To start your run, press [RUN]. :_I_f evéz_'y_tlﬁ.n'g’s runmng properly, the

CL A Status Screen's QStatus field will read "RUN" (Fig. 2.6). The .
mjecnon status ﬁeld displays the time elapsed since the ; Tun was
started -

OStatus LUl geE FSamples
RUN . B G N A |

Figure 2.6 The 'Qué_ue'Stc_zms Screen with the quéue running

Status - .Vial Vel T
S0L05 . ADI=S 10 L 1771

E 'Figure 27 The Inje_ctof St_an_es .S"ér'een w:’th arunin progress '

~As you know from the ﬁrst example the autnsampler mjects vial

-A01. After the run is complete and the sample queue is empty, the
vial is returned to the tray, and the mstmment s queue status (QStatus)
returns to "IDLE " o
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3 o Basic Operations

Introduction

_This chapter describes the routme Operatlon of the SpcctraSYSTEM
autosamplers. In this chapter you will learn the steps required for
setting up and performmg 4 run on your autosampler as follows:
¢ Prepare your chemicals ' _
- ® Creatc afile that contains your autosampler ran parameters
e Load your file : :
~ s Build your sample' queue usmg the [SAMPLES] key and
. Samples Menu '
: ¢ Startand stoparun
- s Monitor the run status :
i . Change the parameters of a run in progress
. Insert a pnonty sample set into the queue

: There are four optxons avaﬂable for the ASBOOO and AS3SDO
' Columnoven
. -*  Tray temperature control
& . Sample preparation -
~s  BCD communication

The menus and fields used to control these options appear only if they
-are installed. This chapter includes the column oven and tray -
temperature control procedures. Chapter 4, Advanced Operations,
describes the sample preparation menus (templates) and procedures.
~ If you purchased the Sample: Preparanon Option, you'll first want to
" learn the procedures described in this chapter and then proceed to-
- Chapter 4 to'learn how to use: the sample preparation templates and
' the heater/mixer. Contact your representative for information on the
BCD option since this option reqmres spemﬁc mstallatlon procedures.

. ‘Before You Start .~ Before begmmng thls chapter, be sure that you 've completed the
: R ~* Start-up Checklist found in the beginning of this manual and installed
- your instrument accordmg 10 the procedures descrlbed in- '

; Appendlx A
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Run --Préparatio_h |

~ PREPARE YOUR

CHEMICALS -

CREATE YOUR FILE

The SpectraSYSTEM autosamplers allow you to process up to 39

" -non-priority sample sets (groups of sample vials and associated

calibration vials) within a glven un. To prepare fora n, use the
following steps: _
-* . Prepare your samples solvents, and moblle phase
* Create your. file by entering the parameters for each sample
-~ set into one of the four bmlt—m ﬁles ' S
* Load yourfile
*  Build your sample queue '
e Start your run '

Once your run has started, you can’
* - Monitor the progress of the run

.. * . Modify the currently runmng file (the run ﬁle) to affect

. subsequent vials-in the active sample set : _
- * - Change the run order of, add or delete sample sets from the
' sample queue

- .* . Add a priority sample set to the queue w:thout dnsruptmg the '

. calibration reutme of the acnve sample set

These procedures, anng w1th the mstmment (3 ﬁle-management Lo

_ 'features, are descnbed m this secnon

Prepare your samples solvents and vials. Be sure that your

. sample(s) is (are) completely soluble in the mobile phase and that you -
- have filtered your samples and solvents through a 0.5-micron filter.
These techniques minimize sample precipitation in the lines and

remove any particulate matter that could obstruct the flow through the -

~autosampler’s mjector or column.- Fxll the solvent reservmr with flush

solvent.

. NOTE: If you are usmg zhe auzomazed Sample Preparanon Optzon youcan -

use up to four solvents. Refer 1o Chapter 4 for instructions on filling your
external solvent reservoirs and for settmg up solvent seiecnon in your

: autommpler file.

The group of autosampler parameters apphed toa spec1ﬁc sample set
is contained in a file. When your instrument is smpped each of its

four built-in files contains the default values. To create your own file,
simply edit one of the existing files by entering your own parameters -
into the autosampler's Edit Menu. From the Edit Menu you can name '

--your file and access additionat menus to enter your injection,

calibration, tnned evernts, sample preparanon and other run

: parameters .

18-
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NOTE: When you have entered all_zof.your paramieters in the Edit Menu,
you'll have finished creating your edit file. You can't run your edit file by

pressing the [RUN] key. instead, you first have to load your edit file mto the . '

run ﬁle For more mfomzarmrz see "Load your fi f le” on page 30.

' To create your edit file: _ B
1. Press the [MENU] key to display the Main Menu. ‘From there,
- select /[FILES/, /Edit/ to display the Edit Menu (Fig. 3.1). -

Edit File - B |
File Name - O VITAMINS
Injection

Calibration -

Timed Events
Sample Prep ﬂfuumuaﬂ
.More

- Figure 3. Thg'EditMenu

Edit File - An autosampler file is identified by its number (1-4) and name, which
' e you supply. (See "File Name," below.) The Edit File field indicates -
the number of the selected file. File 1 automatically appears in this
field when the Edit Menu is first displayed. If you wish to edit a
different file, press the [+} and [ } keys to select adifferent file =~
~ number. S

“File Name o The File Name field alldws you to name your file. When you first
e ~-display the Edit Menu, the File Name field contains eight blank
characters. Use the [+]/[-] and [<}/[>] keys to create a file name made
~upof the following characters A-Z, 0-9,\ blank, dash, or hyphen

Injection Menu ; Selectmg /Injection/ fnom the Edlt Menu accesses the Injectzon Menu -
(Figs. 3.2a and b) from which you can enter your injection '
parameters. The next section describes the Injection Menu's fields.

Loop Size : : 100
Injections/sSample e Sy
eyele Time . 1040
" Colioven: QFF. Temp 18 (If installed)
TrayTemp: - OFF .. Temp _0"'_ {If installed)

Figure 3.2a The AS1000 Injection Menu

503 ; Sy _ ’IfhermoSep'a'ration_Prc")ducts' T T R 19



Injection Volume o C 1000
Injections/Sample S T
Cycle Time R . 10.0
Oven: - OFF_  Temp 18 (If installed} =

| TrayTemp: “OFF Temp 0 {l_finsta!led) :

' Fzgure 3.2 The AS3000 lnjectzon Menu '

ln;ect:on Volume (Loap SIZE)
- Use the first field of the Injection Menu to specify the- sample Loop
‘Size (if you are using an AS1000) or the sample injection volume (if
. you are using an AS3000). The injection volume value dépends upon
the injection method and range that you entered in the More Menu's
Injection Type and InJecuon Range fields, respectxvely, (see page 28)
- To opuxmze mjecuon volume see page 233. .

‘Full-loop m]ecno If you're usmg either full-loop mgectlon on an -
- AS3000 or an AS1000, you can use the [+] and [- -1 keys to select one
~of the followang values 3, 10 20 50 100 200, 500, and lOOO uL.

: NOTE: Be sure that the Loop Size f Geld vaIue reﬂects the size of the sample
: Ioop msralled .

_ Vaname-! QQQ in]eglg You can choose elther Pu]l or Thenno

- Sepamtxon Products' patented PushLoop injection from the More
- Menu. These methods are described on page 29. If you use pull-loop
- injection, you can select a sample-injection volume from 1-1500 L.
I you use PushLoop injection, you can specify a sample-injection - -
~ -volume from either 0.1-10.0 AL or 1-200, depending upon which
~ Push type (Hi or Lo) you selected in the More Menu's Injection Type
- field.  You should limit the mjecnon volume to apprommately one-
'half the sample loop 51zc ' _ -

-ln;ect:ons/Sample :

In this field, specify the number of i m;ectmns to be made from each
vial (1-99). If you have selected a sample preparation template, and -
want sample preparation w1thout mjecnons, enter 0 in this field.

. NOTE: Youcan't enter a 0 unless you have ﬁrst seleczed a sample
i prepamtzon templote. .
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. Cyc!e T:me

In the Cycle Time ﬁeld enter rhe desxred nme (0- 655 3 mmutes)

*between the autosampler’s injections (from the injection to the end of

the run). In calculating this value, be sure to allow enough time for = -
the column to equilibrate (if you are running a gradient), all peaks to
elute from the column, and for the integrator to print any post-run .

© Teports and perform any post-run calculanons

The autosampler is capable of makmg an m;ecnon approxxmately
every 90 seconds, depending upon the injection and flush volumes
selected. - If your cycle time is controlled by a Pump Ready contact

o closure 'you may set the Cycle Tlme t0 0.0.

The default flush volume is 400 uL, so that the total mjectzon eycle time
(including the flush cycle) is approxzmately two mmutes

Column Oven
This field appears on}y if you purchased the Column Oven Opnon

~and set'it to ON in your Configurations Menu. To use the column

oven, move the cursor to the Col Oven field and press the [+] and [-]
keys 10 toggle the oven's state between on and off. In the Temp field
in the same line, you can specify the oven temperamre in one-degree

- increments from 15- 80°C _
- .NOIE You can Spez:zfy Zemperatures startmg at 5 °C above ambient.

NOTE: Evenif you Set ihe oven's state to On t}ze ovenisn't acnvated

(turned on) until you load your file. ..

i _HINT The aurosampler automatzcally deiays the start of the run until the
- set temperatures have been reached. Once activated, the oven reguires

about 15 minutes 1o réach atemperature of 70°C. To save time, you may
wish to load your file so that the oven can be warming up while you're
completing your run preparation and entering the file parameters for your

run. See page 30 for more mformanon on Ioadmg your ﬁle

_ Tray Temperature Control

‘This option allows you to heat or cool the sample tray within a range '
~of 0°C to 60°C (in 1° increments). This field appears only if you

purchased the tray temperature control option and specified Yesinthe

Configurations Menu Tray Temp field. If you plan to use tray
temperature control, use the [+] and [-] keys to turn on the tray
heater/cooler in the Tray field.  Then specify the temperature inits

~ Temp field. If set to "On" in the Injection Menu, the heater/cooler

will not be activated until you load the file manually (by pressing
Load from the Files Menu), or automatxcally when you press [RUN]

7t start your queue :
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H!NT T }ze auzosampler automatzcally delays the start of the run until the
set temperatiires have been reached. Once activated, if empty, the tray
requires about 30 minutes to reach a temperature of 0 °C and about
10 minutes to reach a temperature of 60 °C. To save time, you may wish to
- load your file so that the heater/cooler can be coming to temperature while
you are completing your run preparation. -See page 30 for more information ~
on loading your file. You can also save time by preheatmg or precoolmg
“yoiir samples

- The autosampler's Tray Temperature Control Option is primarily
-/ designed to maintain the temperature of the sample compartment
. within £ 2 °C. The actual temperature inside the autosampler vial is
~dependent upon the specified tray temperature, type of vial, sample
buffer, etc. The following graph (see Fig. 3.2) indicates the _
approx1mate vial temperature gwen a specified tray set temperature

Vial vs.Tray Temperature _

Teay Temperatute

0q : . : : : o it Vial Termparatire

Actual Temparature
88

e .
<
R

60 55 50 45 40 35 30 25. 20 15 10 & .0
i - Set Temperature - - :

ASTIZVEEDT

el

Fzgure 3.3 Plot showing the acrual vial and rray temperature at a
: S speczﬁed set temperature :

The Tray Temperature Control Opnon can aiso be used to heat and
. -cool samples. The time lag in heating and cooling is due to variations
- In ambient temperatures, indirect contact with temperature control
units, and vial type. The accompanying graph (see Fig. 3.3) indicates
the time required fo heat (to 60°C) or cool (to O°C) the tray and vials
: from an ambient temperature of 23°C, -

CHINT: A5°C change in ambient temperature resuizs in approxznmzely a
1°C change in vial temperature . .
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- Calibration Menu

" Temperature. ..

Heating and Cooling Times

[ I - 10 15 20 25 30354045505560'.'.
g : Tmo(mm) i

| - AS-Z1ZBEEAOT

Figure 3. 4 Plor of heanng and coolmg times of a standard glass vial
-and the autosampler tray. The Starting ambient temperamre was |
23°C : :

- HINT You can save time by preheatmg or coolmg your sampies before
placing them znto the aurosampler .

| By selectmg Calibration from the Edlt Menu you can call up the
‘Calibration Menu (Fig. 3.5). This section tells you how to enter your -

calibration parameters and how each i is used by other autosampler

©mernus.

Number of Levels o e : .0'

. ‘Samples/Calibr¥ation o R ¢
Injections/Level . - RERUE R
Injection Volume : 10
Type " Reuse ‘same vials

racker samples .. - . e
Fzgure 35 The Cahbrarzon Menu
' Number of Levels

_ Spemfy the number of czihbratlon Ievels (9-9) “The autosampler

automatically copies this value to the Calib Vial 1 (of X) field in the
Samples Menu, where X equals the number of levels. (Refer to

~ page 32 for more information.) A value of zero in the Number of
- Levels field indicates that no cahbranon mjecuons will be made for :

' the specified sample set.

Samples/Cahbratlon _ - :
From this field you can specify the cahbranon interval (the number of -

sample vials to be mjected between each recahbrauon)

593
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: ln;ect.'ons/Le vel = : '
“In this field you specify the number of i lIl_]CCtiOl’lS ( 1- 99) from each
~calibration level (0-9). o

~Injection Volume

The Injection Volume field in the Calibration Menu allows youio -
specify an injection volume for your calibration vials that is different
from the sample injection’ volume you spec:iﬁed in the Injection
Menu.. . : _

Similar to the Injection Volumé field in the Inj'ectibn Menu, this value

~ depends upon the injection method you select in the More Menu's

Injection Type field. As with the sample injection volume, you can -

choose between 0.1-10.0 uL and 1-200 pL if you are usmg PushLoop =
~ injection. (See page 28.) '

NOTE: This ﬁeld is not dzspiayed zf you have seiected Full from the More

o Menu s!njectzon Type ﬁe!d or if you are usmg an ASI 000.

Usmg vanable-voiume mjectwn you can choose elther Pull or

- Thermo Separation Products' PushLoop injection from the More |
‘Meénu. These methods are described on page 28. If you use: pull-loop

injection, you can select a calibration-vial injection volume from 1- -

200 pL. If you use PushLoop injection, you can specify a calibration-
- vial injection volume from .1-10.0 L or from 1-1500 pL, depending
- upon which Push type you selected in the Injection Type field. You =
- should limit the injection yolume to approxxmately one- ha]fthe
: sample loop mze :

LI you e usmg either full-loop mjectlon on an AS3OGO Or an ASIOOO -
~you can use the [+] and {-] keys to select one of the following values:

-5, 10,20, 50, 100, 200, 500, and 1000 L. We recommend that you

- enter your sample-loop volume as your cahbranon-\uai 1IlJ€Ct10n
volume ' G : :

. NOTIE If you want to dezernurze Opamum synnge and sample loop szze see

page 233.
Type

| This field aﬂows you to specxfy one of two types of pattems 1) Reuse
g same vials or 2) Intersperse vzals

_ Reuse §ame v1a1§ programs the autosampler to use the same
- “calibration vials each time a recalibration is made. Thus, each time a

calibration is required, the autosampler goes to the first calibration-
vial position specified in the Sample Menu's Calib Vial 1 (of X) field -
and injects all the calibration vials, It then injects the numberof

- samples mdlcated by the Calxbratlcn Menu s Samples/cahbraﬂon
value : .

24
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NOTE: If you have selected the Reuse vzal calibration type, do nor place _
calibration vials between sample vials. Instead, place them before the -
sample vials in the sanie zray orinadi ﬁerent locazzon

- NOTE: When you reuse your calzbratzon vials, you may place then in any
positions in the sample tray(s). However. if you are doing multipie-level
'caizbraz‘zons your calzbrarzon vmls must be placed sequentzally in the tray. _

..j IHIS:LSDSIS.QﬂalS programs ﬂle autosampler to use each cahbranon
vial only once. You must manually intersperse your calibration vials o

~‘between your sample vials within the sample set. The autosampler
- makes injections in tray-placement order. If you've specified a

 different injection volume for calibration vials versus sample vials,
‘the autosampler uses the Samples/Calibration field value to determine
whether the next vial is a calibration or a: sample vial. It determines

~the location of the first cahbranon vial from the value entered in the -
Samples Menu's Calib 1(of X) field. Figure 3.6 illustrates the vial

: crder used by the two dlfferent cahbratlon routmes

Injection - -Reu‘se o _"In'tersperse o
Order - i :
C A0l i A0
. C A2 e i)
S8 A0 | S AD3
S AG4 o ADA
o C A0 L ADS
c AOZ ol ADG
S A0S o AT
s CA06 . A08
Total vials used: 6 | 8

thure 3 6 The different i znjecnon orders used by rhe Reuse and -
Intersperse cahbratzon routines : :

- Bracket Samples
- 'This field lets you specify whether or not you want to automancaﬂy
~ end the sample set with a recalibration. If you select Yes; the
‘autosampler processes the last sample and then repeats the calibration
series specified for the sample set. If you select No, the autosampler
. simply stops and returns home after the last sample is injected.
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Timed Ev_enis Menu_ :

. Accessed from the Edjt Menu the Txmed Events (extemal events)

Menu (Fig. 3.7) allows youto create a time program to turn on/off
external devices (such as column:switching valves and fraction

. collectors) at preset times during your run. Pins9-12 of the ~
- autosampler's 12-pin terminal are used for Tlmed Events. Inthis
- section, we'll show you how to create a time program. Referto

AppendlCCS A and D for connecung external devxces to your
autosampler. - - - -

mime TFLTF2 . TF3 T4
0.00 Lo Lo i Lo Lo
0.50 Hi Lo Lo Lo
2.00 Lo HL Lo Lo

F fgu're'3;7 7 he T, irriecf Events Mergu '

~ The Txmed Events Menu holds a maximum of nine lmes each of
- which sets Hi/Lo one or more timed event outputs at the time _
~specified. For example, in Figure 3.7, Time Function 1 (TF1) is set’

Hi (activated) at 0.5 minutes into the run; at 2 minutes into the mun,

. Time Function 2 (TF2) is set Hi while Time Function 1 issetLo
(deactivated). By changmg the Time value in each line, you can-add,

delete or msert menu lines.
Addmg a Lme

To add a line to the end of your program:

1. 'Press [v] to move the Cursor to the blank hne after the last -
displayed line. . :

020 Press the [+] key to copy the Jast exmtmg line with a new time

_ mcremented by one mmute

3. Use the arrow keys and the [+] and [-] keys 10 change the time : |
and set the tlme funcnons states (Hl/LO) :

L Deletinga Lme

To remove a line:
1. Move the cursor to the Tme field in the kine 10'be deleted
2. “Hold down the [-] key until the value is zem (0 00)
3. Press the [-] key once to erase the _lm_e

- If you are deleting 4 line from the middle_of. a timed events b'rogra'in, _
: the blank line remains until you’mo’ve the cursor to another line.
E NOYE If you delete both of the visible lines on the drsplay, both lines :

: dzsappear, but the cursor remains. Press {Ajor [v ] 10 move to the ..
- remaining lines in the pmgram

26
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Sample Pfép

| lnsemng aline | -
-+ To insert a line between two ex;stmg hnes

1. Move the cursor to the blarik lme at the end of the program
2. Enter a time that falls betweera two eXIStmg times.

3. Move the cursor off the new line. The autosampier

autom atically inserts the new hne

4. Then move the cursor to the newly inserted lxne(s) and set the
‘Timed Events Outputs states as desired.

Flgures 3.8a<c ﬂlustrate thzs process

Time L TFLL TS TF3. . TF4

0.00 L Lo Lo Lo
1.00 Lo Lo Hi Lo
2.00 Lo EL Lo Lo

Time  TF1 TF2 . TF3TRg
0,00 Lo i Lo Lo o lo
1700 Lo Lo Hi Lo
2,00 Lo UM Lo Lo
0.50 " L& il Lo Lo

‘Time TP . TF2 . TF3 R4
0.00. 16 re Lo Le
0.50° Lo Ei Lo Lo
1:00 Lo Lo: Hi Lo
2,00 Lo SoHi Lo Lo

'F igure 3.80 The"timed eveﬁts" program wz’th an added Ziné ; sorted

o NOTE T he sz-rzme elock stops and resets at the compietzon of the Cycle
- Time. Time lines longer than the Cycle Time value will never be acavazed

Once you've entered your extemal events parameters the autosampler

- -returns you to the Edit Menu with the cursor in the /Sample Prep/
field (if installed). If you did not purchase the Sample Preparation
- Option, this field won't appear in the Edit Menu. Instead, the
- autosampler will return you to the Edit Menu with the cursor in the
- /More/ field. See Chapter 4 for detaﬂed mformauon on the Sample

Prepa:auan Option.
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e More Ménu:' oo The More Menu (Fig. 3.9)-alldws you

to enter the remainder of your

run parameters, each of which is discussed below.

Equilibration Time 0.0
“igradient Delay: 9:00
'V.i.scosi:y Normal
Prep iscosity N_brmal
~Flush volume 400
Needle Height' - 2.0

Figure 3 9a The ASI_OOO More Menu

‘Eguilibration Time e 0.0
Gradient Delay. e SR 0000
-Viscasi'ty e _ : Sl Noymal
‘prep Viscoesity . e Normal sl
Flush Volume =~ . Lo 0400
'Injection_ﬁrpe S T S Push
Crmjection 'Range : : L1100
Needle Height ; e _' 2.0

Figure 3.9 The AS3000 More Menu

 Equilibration Time =~

- In this field, specify the lengm of time (in minutes) 'requiréd forthe
* column or LC system to equilibrate. The equilibration time allows -

time for the column to equilibrate prior to the first injection of a new

o sample set. Itis only in effe_ct before the first injection. “The default
-~ value of 0.0 is a good starting value for many applications. :

Gradient Delay

' The gradient delay field is used to specify the amount of time

required to allow the mobile phase to travel from the pump's -

 proportioning valve to the injection valve. This field is used only if
" you are running a gradient. To determine the gradient delay value,

you'll need to calculate the precolumn volume, which is best done

. during installation. Refer to Appendix D fora procedure for

calculating your precolumn volume and gradient delay value,

Viscosity - S e :
Specify the sample viscosity (Normal, Medium or Viscous). The
viscosity setting affects the sample syringe draw-rate after the sample
loop fills. A higher viscosity setting automatically decreases the
syringe draw-rate to give a more viscous sample more time 10 be

“drawn into and to travel through the sample loop. -

HINT: Use the Normal seifting for running most applicariank. i
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o Prep V:scos:ty

~Specify the viscosity (Normal Medlum or Viscous) of the samp1e~

preparation sample. The viscosity setting affects the preparation

" syringe (2.5 mL) draw-rate. A higher viscosity setting automatically
“decredses the syringe draw-rate and increases the injection delay to-

give a more viscous sample more time 10 be drawn into and to travel

- through the sample lines.. This aiso reduces cavitation caused by low-

boiling point solvents

NOTE: T hzs field appears only zf the Sample Preparatzon Opnon is

mstal led.

HINT: When peljformzng normal—phase chromatography, the viscous semng
maximizes pe:fonmznce

_Flush Volume

Specify the flush volume to be used for ﬂushmg between 1n3eet10ns

: ‘The acceptable range is 200 - 5000 pL The default is 400 uL
_ Injectran Type (AS3000 and AS3500 only)

With the AS3000, you can choose from four different injection

" methods: 1) full-loop, 2) pull—loop 3 Thermo Separation Products’
~. PushLoop injection using the high (Push Hi) injection volume range :
(1-200 L) and 4) PushLoop injection using the low (Push’Lo)
' injection volume range (0.1-10 uL).  The advantages of each type are
~ briefly described here. Refer to Appendix C for a description of how
- each method operates and for the excess sample volume requxred for
o 1n_]ectlon '

" The optimum injection method deiaends upon the amount of sample
- you have and the'degree of precision desired. -

Full: Full- or ﬁxed-_loop injeetiori'is useful when you want maximum’ _

precision and have unlimited sample. The maximum injection

o ~volume is IOOOpLandthe range from 5-1000 pL. -

NOTE: If you sélect full-loop mjecnon the Injection Menu's Injecnon
Volume field changes to Loop Szze and the Caizbrarzon Menu' s]n]ecrzon -
Volume ﬁeld does not appear

i Pull: Pull 100p mjecnou (tradmonal variable- volume III_]CCU.OB) is
-useful when sample conservation is xmportan_t and when large <
~injection volumes (>]OO pL) are required. R

| Push Thenno Sepa.rauon Products’ PushLoop m;ecnon isa vanable-

volume method that gives the precision of fixed-loop injection with
limited amounts of sample: Ttus method is most effecnve for sma}ler :
1n_1ecuon volumes (< IO p.L) ' :
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- SAVE YOUR FILE

“"LOAD YOURFILE -

3 Injectton Range : : '
The Injection Range field dlspiays the sample- and cahbraU.on-
 injection volume range, dependmg upon the Injection Type that you

selected. For full-loop injection, the range is 5-1000 uL. For pull-

_ loop injection, the Injection Range field is automatically filled in with '
 the 1-1500-microliter range.. For Pushioop injection, the ranges are

1)0.1-10.0 microliters (Push Lo) or 2) 1-200 microliters (Push Hl)
depending upon your sample—loop 81ze :

Needle Helght - ' '
The Needle Height field enables you to control the distance between _

the needle-tip and the bottom of the Vlal (() 0-20.0 mm) The default

value is 2.0 mm.

- NOTE: With this value, you are actually contrailmg the vzal s hezght
relative to the rieedie zzp The vial moves; the needle is szarzon:zry

3 Your ﬁle is saved automauca]ly Once you have filled in all of the
'Edit Menu's parameters, you have finished creating your edit file.
‘Exiting the Edit Menu automatically saves your edit file but does not . -

load it. For more about file management, see page 46. -

" NOTE: 'Pres'mng [RUN] qfter creating your file will not start your run. You

must first add it to the smnple queue. For more mformanon. see "Build Your

- Sample Qaeue” below...

The Load flmcnon is useful when you want to runa smgle sample set -

_ manuaﬁy, for example to mrn on your oven or tray heater/cooler.

' To load your ﬁle press IFILES/, /Load/ The Load Menu appears

Load File 1: F‘ILENAME

If you want to 1oad the Iast file you edxted use the [+] and [ ] keys to
select its file number and press [ENTER]. If, instead; youwant to - .

- load a different file, select the correct file number and then press -

[ENTER]. The message **File Loaded** wﬂl be dlsplayed Once a
fileis loaded it becomes your run ﬁle

'The Load function is used to mna smgle sample set, however if you -

want to run a group of sample sets, this is done using the sample
queue, by pressing [RUN].- Once [RUN] is pressed, the autosampler
automatically loads each file into the queue before running it. You

‘don't need to manually load each file. For more informaticn on
- running your samples from the sample queue see "Buﬂd Your
' Sampie Queue" below : _

30
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BUILDYOUR -~
SAMPLE QUEUE

Adding ltems to the
Sample Queue:

' The szimple queue is the list of sample sets and'associated files to be
- run.- Building your sample queue requires adding each item to the

queue from the Samples Menu and then arranging those itemsin the

- desired run order from the Queue Menu. If you run a group of files

from the sample queue, each file is automatically loaded before itis
run. These procedures are descnbed below. -

(Fig. 3.10):

: To add anitem to the queue, press [SAMPLES] 10 access the Samples
- Menu. Then enter each of the values shown in the Samples Menu

HINT: Smce the method downlaads most of the values automaacally the

“only values that require editing are those inthe File Nimber and Vzal -

: -lacatzon fields.

- Sample Set PR
File 1: VITAMINS

- ‘Loop 8ize 160
Injections/Sample'_ 1

 Cycle Time e :
calip Vial 1 (of: 1) 'A01_(Htaﬁhnﬁanbgumﬁ
‘First Sample Vlal A0z :
Numbet of Samples ; 1
-Add to Queue7 ‘Yes

F igure 3.]_0& The AS1000 SampleS'Mend '

'.Sample Set
File 1:

Injection Volume .
S Injections/sample -
Cycle Time

Nunber of Samples
Add to Queue?”

VITAMINS

Lgalib vial -1 (of 1y -

First Sample Vial::’ - oAGZ

1

0.1
ACL Uf caltbranon is used)

1
Yes ..

Fzgure310b The AS3000 SamplesMenu Lol |

Sample Set

Select the desxred samplé set you want to’ add to the queue. Each :
sample set can be used only one time in the samplée queue. Youcan -
load a maximum of 39 sets into the sample queue, plus one priority

set.

5/93
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Ordenng Sets in the
Sample Queue

Changmg the Order
of Sets Within the
Queue '

File

Spemfy the number of the ﬁle to be apphed to the spec1ﬁed sample
set. The file's parameters w111 determme me sequence of Sample Set

: prompis.

lnjectian Volume ln]ections/Sample and Cycle Tlme

- These values are copled from the InJectlon Menu of the assoc1ated
~files : :

Calib Vial 1 (of X)

- This value is copied from the Cahbranon Menu of the associated file.
* Specify the location of the first vial in the calibration series. "X is an

mdncator of the number of cahbratlon 1evels specified in the file..
NOTE The vial position auromatzcally wraps.- For example, if the first of

_three calibration vials is placed in C38, the first sample vial will be AO! for

instruments without tray temperature control. -

" First Sample Vial :
~Specify the first sa.mple—vxal locanon

S Number of Samples :
- Enter the number of sample vials in the sample set.

Add to Queue

“Select Yes or No and press [EN’TER] 10 add the selected sample setto
- the queue. Each set can be used onIy one time in the sample queue

- Once you have ﬁlied in the Samples Menu for the ﬁrst sample set,

pressing [SAMPLES] again remms you to the top of the menu 50 that :

g you can add the next sample set.

: You'add_ltems into rh.e .queue_ fl_'om mé Sampiés Menh,-wh_ich 'y'ou*
~access by pressing [Samples]. You can reorder them in the Queue
Menu (Fig. 3.11). You can reorder any sets not currently running.

order - File Name. . =~ Set

1 - CULITEST 3
2:SAMPLE]L 4
3PRAY s

_ Fzgure 3.11 The Queue Menu wztk no przorzty wal sample sets i in the _

queue

To change the order of items in the queu'e, move the cursorto the line -~

- where the change in order should occur and increment/decrement 10
~the new Order value. Refer to the example in Figure 3.12." Torun
-~samnple set 5 before sample set 3, move the cursor to the order column .

of the sample-set 3 Ime, and decrement the Order value to 1

. (Flg 3. 12)

3
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~Deleting Sets -
from the Queue

~ Managing a
Priority Set -
- Within the Queue’

Order’ File Name ~ Sat

1 caiTEST 3
2 L2 SEMPLELL 4
. L :

<31 FraAl

Figure 3.02 Changz'ng_thé_brder of sets in the queue :

= .The lines'rearran'ge th_cm_s"el'{r'e's after you exit the ﬁe_ld (Fig. 3.13). =

Jorder’ Filé Name . : Set
1 o 33Aal 5
20 1yTEST - :
3.0 L2rSAMPLEL 4

Figure 3.13 The Quene Menu after the Order Has been changed - |

NOTE: Remember, Order 1 can only. be changéd ifthe s&ngple' set is not

detive. (When you press [ Siara.r] the QStatus cblwnn should read IDLE).

- To dclete an 1tem from the sample queue move the cursor to the line

containing the item to be deleted, decrement the Order number to 0

.- and then'blank. Moving the cmsor 10 another line deletes the blank
~line from the dlsplay :

A priority set is inserted into the active set and its samples run before
- other samples in the active set. It must be assigned to the active file,
It appears in the Queue Menu with a P in the Set field (Fig. 3.14).
. You can't assign or change its pnonty status from the Queue Mcnu

A priority set will automatlcauy be deleted from the queue upon

completion of the active set or- when the queue (QStatus) returns to its
- IDLE state (if you press [STOP]). For more mformaﬂon on nmmng

pnonty vxals see page 42,

order - File Name‘_ et

10 - lisaMPLEL R
1¢8AMPLEL 4
3:Aal s

F igure'3.1_4 A sdmple_que_ué'thar conzains a priority set
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ENTER YOUR
OTHERLC
PARAMETERS

INSTALL

- SAMPLE TRAYS E

' Prépare your other LC modules forarun and enter the run paraméters
- for your pump, detector and data—output device (recorder mtegrator
--or data system). Before you start your run: - -

* - Initialize your pump and degas your solvents as reqmred for
~your apphcanon : :
- * - ‘Besure your detector is stabilized. Don't start your analysxs
_ until you ve achieved a stable baseline.
S Set up your data~output devxce

.- For more informatiori on connecurlg your autosampler to other LC
/ modules see Appendices A and D. .

Place your cahbranon and sample vials into the sample trays included
-~ inyour Accessory Kit. Trays A, B, and C are arranged in the

autosampler from left to right. ‘Each tray contains 40 (35, with Tray

- Temperature Control) vials arranged in eight (seven) rows of five

(Fig. 3.15). The first vial position is A01; the last is C40. The
posmon labels are on the lﬁ'ﬁ of each posMon '

“NOTE: If you pw'chased tlze Tray Temperature Contml Optzorz each
- .sample tray contazns 35 vzals

Your autosamp]er c_omes W1ﬂ1'a supply of wvials, silicone and Teflon® -

‘septa, and screw-top vial caps. Additional vials may be ordered from
~Thermo Separation Products. -Be sure to use standard size vials to
~-ensure smooth autosampler operation. :

NOTE: Be sure 1o use ezzher Ia 40-60 mil (1.0-1.5 mm) rubber or
silicone septum with a 5 mil (0.1 _mm) Teﬂan_ liner on one sideor2}a single -

10 mil (0.25 mm) Teflon liner by itself. -
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“Figure 3.15 An autosampler tray

- Place the calibration vials'. and samples into the trays. After your

- vials are in place, install sa.mple trays A, B, and C as follows:
1.
2.

Hold the tray handle nlung the back end down (Fig. 13.16).
Inisert the tray's "runners” mto the slots in: posmon A at the rear

: ofthe b,

. Lower the front of the tray mto place and press down ﬁrmly to
- seat the tray. : _

" HINT: Pull the handle back toward you until the :ray snaps into

place. Try moving each tray from side to s:de 10 be sure that n‘s

- seated completely.

Insert the other two sample trays mto posmons B and C.

CAUTION! Besure that each tray is properly seated. Each:’
tray's upper front edge should fit under the upper lip of the tub.
If a tray is not completely seated, the autosampler will not be able
to correcth pick up or return vials to that sample tray

593
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Starting Your Run I —

Once you have created and loaded your file, added your sample set(s)
0 the sample: queue and 1nstalled your sample tray(s) you re ready to
- start your run.

_ Press [RUN] to start your ran; If there are sample sets in the sample _
- queue, the sample queue's "RUN" Status is dlsplayed on the Status '
. Screen(Fxg 3.17). S o

- If the queue is empty, the autosampler prompts you to access the
~ - -Samples Menu so that you can add sample sets to the queue. After
o _you have added sets, press [RUN} to start your run.- :

~MONITORING =~~~ When [RUN] i pressed the autosampler begms processmg vxals once
THE RUN'STATUS ' ‘the oven, heater/mixer and/or tray set temperatures have been
- . reached, the equilibration delay time (entered in the More Menu) has
elapsed, the door is closed, and the pump is ready. During the run,
- the Status Screen is-displayed (Fig.3.17). =

- NOTE: You can change the’ "Ready Requirements” from the Options, R eady
- Participation Menu.See "Ready Participation” on page 196 in Appendzx D..

i
|
|
R . Figure3.6 Installing a sample vial tray
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Sample Queue
_ information. .

G8tarus Lger v ¥samples.

RUN . o1 11 oy
Szatus Vial Vol §Inj -

0710 L ADL-S 10001/ 2

File 1: R S

oven T TrayTemp

ON:80 L oNi4

F iguré 3.1_7 '.The Stat’zés Scr‘een e

-~ The status screen glves you four kmds of mformatmn (desenbed :
_below) :

- * - -the autosampler queue status '
- injection status _
* . oven and tray temperatures _ s :
.® - sample preparauon status (1f the Sample Preparatzon Opuon
- isinstalled) :

NOTE The sampi'e preparatzon smtus screen is dzscussed in Chapter4

You can't edit any mformatlon on the Status screen; however editing

__dunng aruncanbe dcme fmm the Samples Menu (below).

'-Informanon on the sample queue is presented in the first two lmes of

the Status screen. The speczﬁc ﬁe}ds are described here

QStatus -

This field displays the status of the queue (IDLE PAUSE, RUN

EQUIL, ABORT. These oonmnons are described here.

IDLE mdlcates that no sample sets are currenﬂy bemg processed in

- the queue

. 'NOTE: The IBLE status doesn't tell you whether or not there are sets .
- loaded into the queue. To check the contents of the sample queue press
-[MENU ] and select QUEUE

_EAﬁS_E indicates that a sample set is leaded but that processing has

been suspended. If the queue is paused (the [STOP] key has been
pressed once), you can exther resume processing with the current or
subsequent vial, or abort processing of the current sample set. For

- more mformatzon see "Stoppmg aRun"on page 44,
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~Injection Status -

'RUN indicates that a sample set in the queue is being 'preee:s'se'd;

- EQUIL indicates that the autosampler is waiting for the equilibration

 delay (temperature zone and initial condmons) to be reached before
“‘beginning the’ processing of the current sample set. This status will

. be displayed until the oven and- tray réach the set temperatures

entered in the Edit Menu and/or until the Ethbratlon Time entered B

“in the More Menu has eIapsed

ABORT mdlcates that the processmg of the current’ sample set has -

~been stopped (the [STOP] key has been pressed and ABORT has -

been selected from the Abort/Conmnue Menu) or that a System error
has occurred. Abort is displayed until the autosampler has returned -

- the active vial to the sample tray and flushed all the lines. For more
Jinformation about Abort, Conunue, and Pause, see "Stoppmg a Run"

on page 44.

- Set
“This field displays the number of the sa.mple set currenﬂy being

processed (1-39, P). If the queue is not running (the QStatus field

reads other than RUN or PAUSE), the set field is blank..
 #Samples

This field dlSpl&YS the number of the sample currently bemg

- processed and the total umber of sampies in the'set: current sample
- number/total of samples. For example, if the autosampler is
- processing sample 50 in a set of 120 samples, the #Samples ﬁeld will
‘read 50 / 120. : -

- NOTE: The total dge,g not zndtcate the total number of vials or total numiber

of injections in the set, — it indicates the total number of sample vials in the

“set. Calibration vials are not included on this screen. This way, you'll have

a more exact status of the rwz progress zf you ‘ve chosen to reuse your -
calzbmtzon wals . .

_'Pressmg vl drsplays the next two starus screens that contmn =

information on the mjecnon in progress.

NO’IE The Status Screen s updated every two seconds

v Status

This field displays the progress of the current mjecnon A timein: -
minutes in the Status field indicates that the queue is running (RUN) -

~ - and that the current sample has beeninjected. This field displays the - '

current run time (the time elapsed since the H!_]ECHOH) If an'injection
has not occurred, the autosampler dzsplays one of the f0]10wmg

- messages in the Status field:

S8
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the sample set currently being processed

RDY indicates that the a\jtosa:nplef is ready for an injection (all
temperature zones and gradient conditions have been reached) but

- thatno injection is currenﬂy in progress.

- NOTRDY NOTRDY mchcates that the autosampler is niot ready for an'injection. -

NOTRDY may indicate that the température zones are not stabilized, -
the door is opened, or the Pump Ready contact closure is'in the wrong

' state.

giRAD indiCates that the autosampler is waiting for the set gradient

- conditions to be reached (for the gradlent delay time set in the More -
' Menu to eIapse) S o

: HOL mdlcates that an m_;ectmn hold is in effect as determmed by

the Inject Hold mput or as set in the Input: Polanty Menu.

BQR indicates that the current injection has been stopped in one

- of two ways: 1) [STOP] has been pressed to stop the Queue and

ABORT selected from the Abort/Continue Menu, or 2) an error

condition has occurred. Dunng the ABORT sequence, the
. autosampler returns the current v1a1 to the sample tray and flushes the
lines.. :

DOQOR mdicat'es that the door is open. The autosainpler :
automatically moves the arm to the home position to allow easy -
access to the sample tray. The arm automancally resumes where it -

- _left off when the door is closed

Vial

‘This field mdlcates the posmon and type of vial (S for sample C for
- ‘calibration vial) currently being injected. If no mJectmn 1s in progress
. {the Status is "NOTRDY"), this ﬁeld is blank '
~This ﬁeld displays the injecﬁon volume for the current vial, Ifthe -

current vial is a sample vial, this field indicates the Injection Volume

" value entered in the Injection Menu. If the current vial is a calibration .
- vial, this field displays the Injectzon Vqume vaiue entered in the
: Cahbranon Menu . _

- This ﬁeld'dispiays a fra'ction that indicates the current injection

number over the total number of injections requested for the current
vial: current injection number/injection per vial. For example, if the
autosampler is performmg the ﬂnrd of five mjecnons the #In_] ﬁeid

T wﬂlread3/5
-File# :

Pressing (V] displays the number and name of the file assxgned to '
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Temperature Status = _ . :
Pressmg [v] accesses Oven/Tray Temperature Status screen which

- displays the actual—-not the set-—temperatures of the oven and tray, if
~ the Column Oven and Tray Temperature Control Optlons are
‘installed. The temperatures are displayed even if these options are

turned off (not set). "OFF" indicates that an option is installed but not
tumed onin the current file's Iruecnon Menu (Fxg 3. 18)

oven TrayTemp
OFF:75 RDY:18

Figure 3.18 The Temperature S t_azds screen with the 'oven'tur.rz'ed off

" The temperature ﬁéld remains blank if one of these options is not

present (Fig. 3.19). ThlS screen dnes not appear if nexther opuon is
msta]led .

Joven TrayTemp
RDY:75 : :

Figure 3.1 9T he Temperature status screen wzthour the Tray
- Temperature Conrrol Opnon installed

HINT: To check the set tempemmre for ezrher the oven or the tray (or other
parameters), you can return {o the Edit Menu and view the information for

the appropriate file as long as You have notloaded that file into the Queue. _
Therefore, you may wish 1o copy your fi le before loading it. That way you

can edit the copy If you want to check any emerzmentai parameters after
: your run ﬁle is loaded S .
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Changmg the Run in Progress | L -

Once a run has started you may wzsh o change the injection volume
~.cycle time, calibration interval, or set assignments. You make
changes to the run currently in progress (the run file) from the
Samples Menu. Figure 3.20 lists the changeable parameters in bold-
face type and indicates when those changes take effect. With the
exception of the Cycle Time and Calib 1(of X) values, changes made
- from the Samples Menu take effect on the next sample injection.
“Changes to the Cycle Time take effect on the current sample
injection; changes to the Calib 1(of X) field take effect on the next
- recalibration. Samples. Menu changes remain in effect unnl the next
‘sample set. : -

Sample Set’ - R 1
File 1: VI"“AM'INS :

'. Injéctionsls'éxﬁple L 1 Next sample injection
- Cycle Timé ' : e ©.0.1 . Current recelibration
Calib 1 (of 3) . 0 R02 " Rewevialsonly -

First sample Vial .~ - . A0S ' Cannot change
U Numbsr of Samples <o 4 Next sample infection
Sser. o T S 2 - Nextsample set

Figure 3.20a The ASI000 Samples Menu

sample Set : R
File 1: VITAMINS : S
“Injection Volume L - = 5.0 ¢ - Next sample injection
Inject:.omﬂsample_ R 1 Nextsampie injection
S Gyecle Time - . S 0.1 Current recalibration
o ¢alib 1 {ef 3) PR - A02 - Reusevials only
First Sample Vial e " A05.Cannot change’
Nutber of Samples _' S SO0 L Next sample injection
set : 5 G 2. Nextsample set

 Figure 3.20b The AS3000 Samples Menit

NOTE: Changing one vidl location doés not affect other vial locations.
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- Pnonty sample sets -

A priority sample set i$-one which can be inserted into the currenﬂy
. active sample set. It shares the same file and resources as specified
- forthe currently activ'e set. Priority sets can be added at any time.

-Pnonty sample sets are hke other sample sets wrth several rmpertant '
e excepnons :

1. You asszgn their pnonty set number (P) in the Samples Menu
(not in the Queue Menu).. '

Pnonty sets must be assi gned to the currently active file. -

o3 'You can't change the order of priority sample sets onee they are

-~ loaded into the sample queue.

- 4. Ifyou want to un priority sample sets, you must select Reuse
same vials as your calibration routine type. (If you select
“Intersperse vials, the autosampler won't "know" whether a
subsequent vial is a calibration vial or a sample vial and _
" thereforé won't be able to resume the calibration routine after _
-the priority sample setis processed ) - '

5. Since a priority set is inserted nto the currentiy acnve set, the
file cannot be edited or changed between the currently active

o setandmepnontyset.

To insert 4 priority sample set into the sample queue use the

followrng steps (Fig. 3. 21)

1. Press. [SAMPLES]
2. ‘Usethe {+] and {-] keys to change the Set ﬁeld valne toP.

3. Fill in the other file parameters as you would fer any other
~sample set. : S -

4. Add the pnonty set to the queue

Sample Set 1: - 0 tonooSop
File 1: VITAMINS: : SR

; Injection Volume s ' 10

S Injections/Sample L 1

. Cycle Time : Sl e

S'Flrsc sargle vial = i 023
1. Number of Samples : 1

AdE to Queus?y oSl Yes

Figure 3.21 The Samples Menu with a priority sample set
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_NOTE The door is equzpped with a safety znterlock that automatzcally

moves the autosampler's arm to the "home" position to allow you to add -
samples to the tray during a run.’ Once the door is closed, the arm returns to
its position and resumes the operation in progress before the door was
opened Howéver, you can disable the door interlock if you wish. Press

. [MENU], JOPTIONS/, Ready Parnczpatzon move o Door Interlock

(page 197), and use the {+] and [-] keys to select DISABLE. For more

information on the door interlock fnncaon refer to Appendzx D, page 196.

'I’he autosampler assigns a P (pnonty) order to the pnorxty set as

shown in the Queue Menu (Flg 3. 22)

"Order  Flle Name . .Set:
1 1VITAMINS P
1 LiVITAMINS 1
2:BARBITUA 2
30 U3:EXPER 1L 3

' _.Fz"g'ure 322 The Queue Meiu_t with one priority sample set’ |
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~ STOPPINGARUN

- The [STOP] key has several functions depending upon the
-~ instrument's-status when the [STOP] key is pressed. Referto
- Figure 3.23 as you read about the STOP/ABORT sequence.

Queue is running

oo
AB?RT'.

o EESSES
- CONTINUE

AS-ZOISE/DG

Figure 3.23 The Quede_Ssz/Abqrt_Sequence i
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Ifthe queue is in RUN when you press the {STOP] key, the
-autosampler suspends its current operation-and waits for you to make
a seiecuon to ABORT (Fxg 3. 24a) or C{)NTINUE (Fzg 3. 24b)

"Stop requested,. e _ S
Select . ' .- - ABORT ‘Sample o :

 Figure 3.24a The Abort prompt

Stop requested. B : : Co
[ Select S iUt CONTINUET

_ Figuré 3.245' The Conti'nue prompt'. i

- Ifyou select Continue (by pressing the [+] key) the autosampler
returns the queue to the ACTIVE state and resumes the motor actmty L

S (as if you had not pressed the {STOP] key)

If you .select Abort or zf a systcm er‘ror o'ccm"s, the aﬁtosamplér:
- Aborts the processihg‘ of the current'sample . -
- *Retums the active vial 1o the vial 1ray
© ' TFlushes the lines
. . Puts the queue in the PAUSE state (Fxg 3 25)

pStatus : s’étj_ -#Samples )
e R N

~Fi zgure 3.25 The Queue Stams Ime wzth the autosampler inthe .
PAUSE state -

When the queue is PAUSED you can elther'
1. Press [RUN] to resume pmcessmg of the current vial or -

2. Press [STOP] to stop the queue (the QStatus goes to IDLE) and
- then press [RUN] to restart processmg from the begmmng of
-~ the queue '
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o Thxs [STOP}/Abort sequence a]lows you several opportum’aes to stop
and Tesume Or restart the run as needed.

The ABORT/CONTINUE Menu and QPAUSE states let you remedy
problems that could adversely influence the processing ordata

. received from the current or subsequent vials (depleted solvent

= supply, etc) and resume the run w1thout loss of prevmus data.

: ‘The ABORT, [STOP] [RUN] choice allows you to stop the current
run and remedy problems that could have influenced the processing
~or data received from all prior injections (incorrect file assigned to the _

set, incorrect solvent concentration, etc.). This second option

S mmumzes loss of resources (and nme')

SAVING FILES

File Management T | : e
~'You've leamed how to edit and load files from the Files Menu. You
can also copy, delete, protect files from edmng, and lock ﬁles to o

prevent changes o the rin ﬁle durmg arun.

As you know, the autosampler automanca]ly saves your file when
- you exit the Edit Menu. If a power failure occurs while you are

i _ editing a file, all current changes will be lost. However, if a power

~ COPYING FILES

. DELETING FILES
: . delete afile, press [MENU] seleet /F]LES/, and /Delete/ The Delete
~ Menmu appears (Fig. 3. 27) w

failure occurs after you exit the Edlt Menu, your changes will be
_saved :

To copy a file, press [MENU] and seiect /FILES/, /Copy/ to dlsplay

3 the Copy Menu (Fxg 3. 26)

Copy File_l:
o File 2t

Figure 3.26 The Copy Menu

Enter the number of the file to be copied in the Copy File field. Enter
- the number of the file you wish to copy to in the To field. When you -

press [ENTER], the message *#File Copxed** appeaxs bneﬂy and
you are returned to the Flles Menu S _

Deieung a ﬁie restores all parameters to their default values To

' Delete File " 1r .

* Figure 3.27 The Delete Menu
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o 'Enter the number of the file you w15h to delete and press [ENTER]
The message **File De]eted** appears bneﬂy and you are rétumed to

_ _ | the Fxles Menu
PROTECTING FILES You can protect afile from bemg edltcd or deleted by using the ﬁle
: - protection feature in the OPTIONS Menu. Because this feature
~enables you to control the changesto an original run file, you can
easily incorporate your autosampler files into your standard good-
laboratory-practice (GLP) protocols. To display the Configurations
_Menu (Flg 3. 28), press [MENU] select /OPTIONS/ /Conﬁguratxon/
Sample Syringe-.' e 250
?rep Installed S e
0ven Installed & : Sl L yes
TrayTemp Installed SLLilnie T Yes
Key Repaat Rats : Medium
File Name ’ Protect .
1: VITAMINS = . o om
CU20UBARBITUA L o ofs
"3: EXPER 3 oo Off
4:8TAT L ORE
‘Mode : ' Stand Alone
Solv Viscosity S Nermal i
: Fz‘g'ure 3.28 ThéCo‘)ﬁgurdti'ons'Menu' =
"To protect a ﬁle move the cursor down to the Protect ﬁeld in the lme
~ that contains the file to be secured and press the [+]/[-] keystotum
- ON the protect function. For example, File 1 VITAMINS in
Figure 3.28 cannot be edited until the protect function is turned off.
- Attempting to edxt a prozected ﬁle dlsplays the foilovnng message:
o *_F:Lle Protected*
o No-Editing Allowed
- Figure 3.29 The conﬁrmarzon message 1o prevent edmng of a
protected ﬁle _
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- Changes to real-
- time editing

Ifa file is protected, you will not be able to chanige the injection
- yolume, number of injections per vial, or cycle time for the run in
‘progress. These lines will not appear on the Samples Meriu

o (Fig. 3.30).
Sample Set . i ': 1
| File 1: VITAMING
| Pirst Sample Vial - AOL
Number of Samples LR
Set Already in:Queus . G

Figure 3.30 The Samples Menu for a protected file
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Introduction
 This chapter tells you how to use the optlonal sample preparanon
system to automate sample treatment, heatmg, and mmng In thxs B
chapter you will learn: .
- *. The terminology used in'the sample preparanon templates
.. ' How the sample preparation system works :
~*How to use the built-in templates
*  How to create your own custormized file
*  How to use the Edit and Samples Menus and Status Screen
- with the Sample Preparation Option installed -
*  How to run an autosampler ﬁle that uses automated sample
: preparation S s : '

~Maintenance arid troubleshooting pmcédurés. for the sample
~. ' preparation system are included in- Chapter 5, Maznrenance and
e Appendlx C, Troubleshoozzng, respectwely : S

'BEFOREYOU . " In presentmg the material in this chapter, we assame that you have
- START -~ . installed your sample preparation bottles and lines as describedin
' R - Appendix A, that you have read and used the procedures described in -
-Chapter 3, and that you are comfortable wﬂh the rounne operanns of
. your autosampler .
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Overview & = 7

Prepanng toruna sarnple prepa:anon file is similar to preparmg to

: " Tun any other autosampler file. First, you prcpare your chemicals and |
fill the solvent bottle(s). Then you enter your file information into the -

Injection, Calibration, Timed Events, and More Menus as always.

-~ Next you enter your sample preparation parameters into one of the
~ four built-in sample preparation menus {templates) accessible from

the Edit Menu's Sample Prep field (Fig. 4.1). Your sample

- preparation parameters are stored in the same file as your other run

parameters. You load your file, enter your sample set information

(build your- sample queue) and start your run as we discussed in
- Chapter 3. : : :
The Overlap Enable ﬁeld at the end of each template allows you to
- program the autosampler to begin prepanng the next sample vial
- while the current mjecuon wal 1s still elutmg '

- 'The steps for ninning a sample preparat]on file are listed on the

S_ampie Preparation Quickstart Card in the front of this manual. .

Edit File 1 -
File Name

: Injécﬁion :

calibratien .
Timed Events -
Sample Prep :
More

- Figure 4.1 The EditMenu'
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Terminology
 TEMPLATES

DILUTION CYCLES

i _'Each of the four sample preparatxon menus 1s a bmlt -in procedure

format called a template. Each template contains a different number
of steps-arranged in a preset and unchangeable order. Each step
carries out a specific autosampler operation or group of operations,
Some steps transfer liquid between vials or dispense solvents from -

~any of the four external solvénts. Others control the operation of the
~ heater/mixer (included in the Sample Preparation Option) or the =
-position of the hook to adjust the distance. between the needle ttp and

the bottom of the v1al

' By using the template default values, you can run one of the four
‘built-in procedures: -

1) Sxmple dllunon :
2) DABS- CL denvanzatxon
3) Rainbow dilution

4 Linear dﬂut]on '

' Or yeu can enter new values and create your own customxzed
~procedures. The autosampler automatically prepares your sample(s)
: accordmg to the steps spemfied in the template -

Within each template the numbered steps are greuped into dllutxon

“cycles. For example, steps 1 - 6 m Flgure 4 2 comprise the dﬂutton _
-~ cycle for Template 1. :

| Dﬁutlon cycles differ across. templates in the number of steps and _
-types of operations they perform. You can program the autosampler =

to repeat dilution cycles up to four times within a template to carry
out more complex procedures. We'll see how this works inthe
section titled "Template Descriptions” on page 62. But first we'll
discuss what happens in the simple dilution cycle used in Template'1

o ‘because its steps are used in all four templates. Once you understand ’
- how these steps control the autosampler‘s operatton you'll be able to -
~apply the same pnnetples to Templates 2-4. - -
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Dilution Cycles -1 v
‘12 Load 500 L Solv.8=17
2- pickup  100uL sarple

3~ Pickup - O L Samplé :

4~ PlckLG 'OpL-Sample

5~ A&d SGO;L., to Samsl

6~ Mix for 0.5 minute - :
1 ‘Overlapr Enable: 'No _
‘This Procedure requires
that 1 Extra vial be
placed imhediately after
gach Sarple Vial..

_Figllre 4.2 Templa_te_]

Your autosampler s smple dxiutaon cycle is easﬂy understood by

- comparing it to a manual dilution procedure In a'manual dilution,
you draw a specific amourit of sample into a pipet and expel a
measured volume into a volumetric flask. Next you dilute to final
‘volume with a desired amount of solvent and mix your

' saznple/solvcnt mzxture fora spec1f c amount of. nmc :

in the manual dﬂuﬂon we've Just discussed solvent and sample are
added to the target container one at a time. In contrast, the
autosampler first draws all of the resources for a given dilution into -
its solvent-holding loop and sample/needle lines,  An air bubble is
- drawn before and after each resource to isolate it in the loop. Once all
- of the resources have been drawn into the lines, the autosampler -
delivers them to the target vial simultaneously. The vortex mixer
then mxxes the target wvial for the spemﬁed amount of mne

'All of the templates use this dilutiOn routine. The next section _
- discusses how the individual template steps carry out tlus general
- dilution procedure ' _
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How Dllutlon Cycles Work

. Dehvery lines transport hqmd and air through the sample preparanon :
. 8ystem as programmed in the template steps. ‘Each step influences the -
~operation of one or more of the six major components in‘the sampic

preparation system:

1y

2)

- 5

4)

5

6

Prep syringe

'Sampie synnge with 6-port flush valve

Solvent holdmg loop

' Six-port solvent selectton valve w1th your four solvent bottles

Heater/vortex mixer

' Needle

.Refer to Figure 4.3 and keep these components in'mind as you iearn
- the functions of each step tn a szmple dxluuon cycle _
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Selector-Flush ~ £7

Solvent “Tube

Selector |2 (€%
Valve:

A S

* Solvent

Prep-Flush_ d
'.Tub_e PR

' Needle
Tower

<P .
AR

Sample
- Loop

~ Prep- Flush-Inject
‘Union- - Tube

o Tor
Pump/Oven

Injector . Sample e
' \}alve' _ - Syringe _F:/orlt-Flush_
L T alve

X

o
s Column

Prep
Syringe

EEEs——— Fush Solvent

AS-ZO10E/DT

F igilre 4.3 The sample prepafdtion' dilution proce&s .
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~THE S!MPLE

DILUTION CYC'LE. ot

Load

- Pickup

‘Before the dﬂumon eycle begms the autosampler’s lines eontaun ﬂush -

solvent. The simple dilution cycle is made of five different steps:

Load, Pickup, PickLG, Add, and Mix. Each of these steps is=

descnbed below.

NOTE: Some of these steps are repeated or skzpped in the dq"ault methods.
We'll see how this works in the secnons that describe each zemplate s

' dzlutzon cycle.

The Load step flushes the lmes w1th the selected solvent m a Six- step
process:

1) The 6-port solvent-seleetzon valve rotates to the air posmon to
draw an air bubble: into the solvent holdmg loop. -

: 2) The solvent selection valve then rotates o the selected solvent
._posmon(Sl S-2,5-3, or S-4). ' .

3) The preparation (prep) syringe draws the SpﬁClﬁed amount of
solvent (0-1500 L) plus a constant excess amount into the -
“solvent holding loop. The excess solvent will be used in step 6
to flush the dead volume from the solvent-selection valve to the
needle tip. The air bubble drawn into the solvent-holding loop -
in step 1.isolates the selected solvent (this step) from the ﬂush
solvent already present in the lmes ' :

" 4) The solvent-selection valve moves back to the air posxtlon and

: the prep syringe draws another air bubble e
- 5) The solvent-selection valve rotates to the sample/needle line. -

6) The prep syringe moves forward and expels solvent, thus
flushing the dead volume with the selected solvent and -
expelling the second air bubble leavmg only the selected
solvent behind. - - p

The Pxekup step causes the sample synnge to vnthdraw the specified

- volume of liquid from the source vial. The source can be the vialin
~the Sample (active) position, the vials in the Reagent A, B, _or C.
locations (anywhere in the trays), or vials in the three positions

- adjacent to the Sample vial: ' Sam+1, Sam+2, or Sam+3. For

example, if the Sample vial posmon is AQ1, Sam+1 would be A02,

‘Sam+2 would be A03, etc The followmg operatzons occur dunng
“Pickup:

l) The hook moves to the selected V1a1 posmon and picks up the
- vial. - : .

b 2) - The autosampler's arm bnngs the vxal to the sample tower and

.~ pushes the funnel out of the way. -

: 3)' The sample syringe draws an air bubble to 1solate the sample or
reagent from the selected solvent already present in the solvent
holding loop (from the Load' step) e R L

4) " The vial is raised in the sample tower Sample is then drawn :
- into the sample/needle hne ' ST e
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PickLg

- Add

- Mi_x

5) The vial is 1owered and the sample syringe draws an alr bubble
S to isolate the sample slug and to prevent sample Ioss

6) The hook retums the v1al to the sample tray

| This process is repeated ifa second Ptckup step is used

NOTE: Each pickup step allows you to pick up a maximum of 100 pL if
you want to pick up more thzm 100 uL use ¢either the second pzckup step or

the PickLg step.

" The PickLg (chkup Large) is the same as Ptckup except that it uses
~ the solvent synnge to transpert larger volumes (0 - 1000 uL) '

: .: During the Add step two events happen :
o 1) The hook moves to the demgnated "target v1a1 posmon

(Sample, Sam+1, Sam+2, or Sam+3) and transperts the vial |
- into the sample tower. - -

-2) The prep syringe expels the desxred volume - 10()0 pL) of
- the liquids drawn into the solvent-holding loop and -
sample/needle lines, during the Load, Plckup, and PtckLG
steps, into the "target” vial,

NOTE: Because the Add step uses the prep syringe, the maximum
~ volume that can be added is the sum of the Load volume and the
PickLG volume. That is, you can't add (deliver to the target vzal)
- more than you've withdrawn into the Iarge (prep) synnge in the Load -
_.'anszckLg steps. o

’i’he final step in the smple dﬂutlon cycle is the Mxx step Dunng this
-step the target vial is carried to the mixer and vortex mixed for the
“specified length of time (0.0 to 9.9 minutes). In templates 1 and 2,

the vial is returned to the sample tray after the Mix step. In templates

3 and 4, you have the option of doing an extractton operauon before .

retummg the vial to the tray

| After each dilution cycle the autesampter automancally flushes its

lines and syringes with flush solvent. This operation (not shown in

the templates) returns the mstrument to a "known" state. Any

residual sample, reagents, or solvents from a previous cycle is flushed

~ from the lines 50 that the mstrument is ready for the next eycte or
" injection, - - : : . _

CAUTION! If you are usmg immiscible solvents, be sure to ﬂtxsh the
preparation syringe (prep flush) between solvents to minimize contact
between the :mmlsczble solvents in the autosampler S hnes
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Template Programmmg Rules

Just as there were rules for creanng regular files, there are rules that
-youneed to remember when creating samplé preparation procedures
These nine rules are also included on your Sample Preparauon '
Quickstart Card for future reference : S

1.

' _ @ ' NOTE: You may wish to read Ihrough these gmdelmes bneﬂy and then refer
; : back to' themas you read zhe section titled, "Template Descriptions.”

Extra vials are placed in the three vial posmons subsequent to
the Sample vial position (Sam+1, Sam+2, Sam+3). For -
example, if the Sample posruon is A02, Sam+1 is A03 Sam+2

Cis A4 ete.

3.

o AR

Itis unpossrble to add, deiete or change the order of steps

- Within 4 template but you ¢an skip any step (except an Add

step) by setting its volume parameter to O pL. _
- Specify one dilution cycle for each delivery of chemlcals to, or

. for each operatron carried out on, the target vial.
4.
o5,

The desired final volume is specified in the Add step.

To perform an operaﬂon on, but not make a dehvery to, the
target vial, set the Add step's volume parameter to'0. -This -
-approach is useful, for example when you want to mix ar heat
 the contents of avial,

The volume speczﬁed in the Add step ina glven dilution cycle
must be less than orequal to the sum of the PleLG and the
LOAD volumes ' :

‘The Add step makes dehvenes 0 the target vial on a last-m-
- first-out basis. - '

~ Leave the Overlap Enable functron tumed on (Yes) if sample

- preparation for the next vial to be injected can begin while the
current vial is still running, .

The autosampler injects only from the last vzal referenced in
the method template s Ia.:t Add step :
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Sample Preparatlon Menu Differences g |

* EDITMENU -

'SAMPLE

'PREPARATION

MENU .

'SAMPLES MENU

: _' .- Before we descnbe each temp]ate in detmi we’l] dxscuss how todoa
: sample prepamnon run. . :

Performmg a sample preparatlon run is essentzaliy the same as domg

~“a run without sample preparation.. You create and load your file,

build your sample queue; and start your run just as youdidin

- Chapter 3. However, with the Sample Preparation Option installed,
the Edit and Samples Menus, and Status Screens are expanded to
~allow you to enter and monitor your sample preparation parameters.

The "new" lines that are dedicated to sample prepamnon m each of
these menus and screens are (hscussed below

_ Wlth the Sample Prepamﬂon Opnon mstalled the Eth Menu has the
: Sample Prep field that you saw in Fagure 4.1,

_ "Selecnng /Sample Prep/ from the Edit Menu accesses the Sample
- Prep Menu from which you can use the [+] and [-] keys o select one

of the four sample preparauon templates (Fi g 4.4y

Use Template S 1
' Description - S Dilution
.- {The Templates start here) ' :

Figure 44 The Sample Prep M en

The Satﬁples'Menn (Fig. 4.5) has several addilidnal lines with'the
~Sample Preparation Option installed. These new lines reflect the -

number of reagent and extra vials used by the method.

~'Reagent Vials (Reag -A, B and c)
- “If reagents (A, B, and C) are used in the sample preparatmn method a
- line is added on the Samples Menu for each reagent used by the
~method to allow you to edit its vial location. If one reagent is used,

only the Reag-A appears; if two reagents are used, the Reag-B | ling

- appears. Figure 4.5 shows the SamPles Menu when all three reagents
- are used.

o NOTE Reagerr vials ¢an be placed in any vzal posmorz in any of the vzal :
' trays They don’t have to be in proxzmzzy to the sample vzal .
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sample set’ . T B e . o T :
File 1: ) : o R E .

- Injéction Volume .- RSE 1l

: Injections/Sample'_ | (!fmjecuonumed)

Cyele Time i 0.1 :
Reag<a . Sl e [IfreagentviaI(s)is(are) used]
Reag-B ; : c24 ' ]
Reag-c . . .. eps :

calib vial 1:{of X) ' AO1. (If calibration is used)
§ " First Samplie Vial RN L F SR : :
" Number of Samples’ 1
“File requires n extra I
~wiale afteaer each sampla
-AGd "o Queue? Yes -

F igure 4 5 The Samples Menu wm'z reagents, calzbrarzon and extra
vzals used in the sample preparatzon method '

File reqwres n extra vlals aﬁer each sample
- If extra target vials are used after each sample vial, the two lines
 indicating the number of extra vials required are copied from the
sample preparation template into the last two lines of the Samiples
Menu. :

o The "n" represems the number of extra (empty) vials placed after the
Sample vial (the Sam-+1, Sam+2, and Sam+3 vials), An extra vial
(one in which sample is mixed with solvent, whete a reaction takes -
place), or a pickup (PickLg)is made. "n" is selected in the Add steps -

- of each template. Figire 4.5 illustrates the Samples Menu for a file -
that uses calibration with the Sample Preparation Opnon installed.

o NOTE The screen acrually dzsplaysa number (1,2, or 3)in the "n” n'' field.
) - We've represented this value as"'n" because it changes dépending on - -
i wherher you ‘ve chosen Sam+1, Sam +2, or Sam+3 durmg your run.
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Changes to real-
- time editing -

- Protecting files from -

real-time editing

- STATUS SCREEN

_ As described in Chapter 3, you can make changes to the run file for

‘the run in progress from the Samples Menu. Table 4.1 summarizes

.- when Samples Menu changes to the run in progress take effect.

Table 4.1 When._(:hangés Affect the _Ru‘n in Progress

File# - Can't edit
" Injection Volume: © Next injection™
Injecnons/Sample ‘Nextinjection
Cycle Time -~ Current injection
ReagentA(B, ) Next sample
- “Reagent A-C e - Next sample
CalibVial 1of (x) " Next recalibration -
- First Sample Vial- - Can'tedit’
Number of Samples - Next injection -~

| *Changes to this field affect sample vials only, not calibration vials.

As described lin Chapter 3, a file can be protected from real-time _
editing by tuming on the Protect function in the Configurations Menu. .
File Protect prevents you from editing the injection volume, injections

per sample and cycle time and eliminates some lings from the

Samples Menu for a protected file that uses sample preparation just as' . '
it did for a regular file. Figure 4.6 shows the Samples Menu fora.

- protected file that uses sample preparation and calibration.

| - sample - sec 1
R 1871 VITAMING

Y Number of Samples:
U Already iz Queue

C¢alib Vial 1 {ef£ 3} AL
First Sample vial = A04"

Figure 4 6 The Samples Menu for a Protected File that uses sample _
: preparanon ‘and cal:bratzon : : :

.. With the Sample Preparauon Optzon mstalled an addmonal Status

Screen is included to give you information on the current template
step, the heater/mixer status and the resource locations for the active

ile: Figure 4.7 shows the Status Screen for a file that contams a
- -sample preparation procedure and ﬂmt uses several reagents and
_ cahbranon v1als S
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QStatus .“-'Set : _#Sémple o
RON 108120 EEE R 4
Starus Vial Vel #Iai

WRDY . A0L 1000 17 2
CUF{le 1 YVITAMING o

Oven o Traylemp

CRDY:B0D U LRDY:id - _
prep  vial < Htr/Mixz (anlywzt.hsample prepara:tzon)
‘PickLG A0l RDY:id5 .

Fi zgure 4.7 The Sratus Screen for a ﬁle wzrh sample preparatzon

= Prep

This line tells you whxch template step isin progress (’Load Pick_.Up,
Pick_Lg, Add, Mix, Wait, or Remove). For example, Figure 4.7

 indicates that even though the sample queue is running (RUN), since
a Mix stepisin progress the autosampier is not ready (NRDY) to

inject. -

Vial ' '
This ﬁeld indicates the posmon of the vial currenﬂy undergomg

- sample prepamuon

CoMtr/Mix : L o
- This field indicates the status (OFF, RDY AND NRDY) of the
" heater/mixer and its actual temperature, if tumed on and set in the

Heater field in templates 2 and 4. If not i in use, thlS field reads "OFF"
followed by the actual temperature :

NOTE: The temperature is always dtsplayed whether or no: the
: heater/mzxer Isinuse. - :
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TemplateDescnpt&ons e =

You are now famﬂxar with the baszc template steps and the addmonai

o menu Selections you have to ‘make when using automated sample
preparation.” In this next sectmn we'll descnbe the spemﬁcs of each -

template

-.A}l four templates are based on the hqmd transport and dehvery

process described in the section. titled "The Simple Dilution Cycle”
above. In fact, Template 1 (simple dilution) contains only the steps

| described above (Fig. 4.2). If your protocol has more than two
dilutions, simply specify the number of dilution cycles youneed in -

the line before step 1. The autosampler wﬂl automatically rephcate
the template § dﬂunon cycle a total of four umes :

‘Each tempiate w1]1 be dlscussed in two ways with a boxed
_ “Figure showing how the display looks, and with a hne-by»hne
- description-of each step.- You can use the line-by-line description to.

assist you in creating a customized method file for your own'

- applications. Each example uses the template's default values.
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“TEMPLATE 1:
'DILUTION

Template 1 (Fig. 4 B)isa dllutmn program that you can use o
perform alisviv dllunon pmcedure :

Use Template 1

Description Diluﬁion-u :
4 of bilution Cyeles 1.

1- Load 500 pL Solv S-1-
C2-plekup TOOpL Sample_-

S3-iPickup 0 HL -Sample

4~ PickLG OuL Sample
5- Add. 500 I to Sam+l

-6~ Mix for 0.5 mlnute =

0ver1ap Engble: o ves
THis procedure requires =
that 1 Extra Vial{s) be
placed immediately

after ‘each Sample Vial.,

Figure4.8 Templa_te 1: -Dilution :

Line-by-Line Description of Template 1

Use Template 1

'Descrlptlon Dllutlon _
~# of Dilution Cycles 1.
1 Load SOOpL Solv 5-1

2~ Pickup 1-0(_1' UL .Sample :

3= Piakup 0 ML Sample
: '4~ PleLG 0 pL ‘Sample
5- add 500 L to Sam#1
6 Mix for 0.5 mlnute

Overlap Enable Yes :

This procedure requires
"o that 1 Extra Vial{s) be

placed immediately
~.after each Sample Vial.

Template 1 is selected.
' Template 1 is the Dﬂuuon Template.' '
One dilution cycle requested for dehvery to Sample vial,’

- 'The prep syringe draws 500 uL Solvent 1 (buffer) into soivent

holding loop

~ The sampie syrmge draws 100 ].LL sample into the sample lmes

Skip thls stﬂp, the sample synnge is'not needecl
' 'Sklp this step; the prep syringe not needed

Dilute 100 uL sample to 500 u.L and dehver to Sam+1
' :MIX sample and buffer for 05 mmute

i “Turn on the Overlap Enable funcuon to begin preparation after the

Jast m}ectaon and ﬂush of the prevlous vxal (sample or calibration).

One Extra (empty or extra) vial is reqmred since mixing takes place

in'the Sam+l v1aI posmo;l
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HOW THE SIMPLE

‘DILUTION STEPS
WORK TOGETHER

Before continuing to the other three templates, it is important to
‘understand how the Load, Pickup, PickLg, and Add steps affect the
- contents of the Add step target vial. Remember that the Add step

makes deliveries to t_hc ta_rget vialona Iast-m—ﬁrst—out basis.
Consider the following examples to see how this works.

Use Template 1 . .
'Descrlpc10n Dllutlon :
# of Dilution: Cycles ‘1
1< Load 1000 pL Solv S-1-
2- pickup  OHL Sample
3~ pickup 0 ML Sample
4 pPickLG  OQL Saﬁple
-5~ Add 1000 pL €0 Samel’
"6~ Mix for 0.5 minuze =
overlap: Enable: o Yes
This procedure requires
that 1°Extra Vial{s) be..
placed immédiatély
after each sample vial:

Fzgure 4 9 Template J Dziunon Cycle with no Ptckup or chkLg

" In Figure 4.9, 1000 pL of solvent is loaded into the holdmg loop and
- delivered into the target vial since no other reagents are drawn into
<o the holdmg loop in rhe Plckup or P1cklg steps :

In contrast, in Figure 4. 10, 1000 pL of solvent and 100 pL samplc are.
loaded into the holding loop. The Add step dehver_s the last 1000 L -
of liquid drawn; 100 pL sample from the first Pickup step but only

900 1L solvent from the Load step The Add step de51gnates the o
desu’ed final target—wal volume -

Use Templaue 1
‘Descripticon: Dllutlon S
‘# of Dilucion Cycles 1
= Load IOOOuL Solv 5= T
2 Plckup 1ODpL ReagA :
3L Bickup 0 pL Sampie
4~ PickLG 0L Sample
/B~ Add 1000 UL to Samdl
6w Mix for 0.5 minute
_overlap Erabler . Yes
“This procecuré *équires
that 1 Extra Vial(s) be
placed immediately :
after each sample’ vial.

: :.: Figure 4.10 Template I _Dﬂutz‘on Cycle'_showmg' al :10 dilution
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TEMPLATE 2:

DABS-CL

.- Heater Temp

Heat

Mix

Template 2 (Fig. 4.11 is aprogrem' i perform various ctiemical -

- reactions. ‘The default method is specifically designed to pexform a

- (Dimethylamino)azobenzenesulfonyl chloride (DABS- -CD -
“derivatization procedure. This template contains the same steps as
. Template 1, plus three new steps descnbed here.

- This line allows yeu to turn the heater on and off and set the '
_temperature from 30- 100 °C e

g In ﬁrus field you can spemfy a heatxng time frorh 0.0-99.9 'minutes |

Tlns field allows you to remlx the reagents fora specxﬁed amount of

~ time (0. 0-9.9 minutes) after heatmg Fxgure 4.11 shows the first
Template 2 dxiutlon cycle . 8

Use Template 2
_Descreptmn DaBs- CL
# of Dilution Cyeles 2. . -
Heater: On Temp: 65 C .-
1-" Load 200 L - Solv §-1:
2- Pickup 100 ML Reag<a . . .
13- Pickup 40jL Sarple
4< PickLG - OpL Saxrple
5= AGd 140 WL to Sam+l
6~ Mix for’ 0.3 minute
7~ Heat for 4.5 minute -
8- Mix for 0.3 minuf.e_
overlap Eriable  Yes |

Fz"gufe 4.11 The ﬁrst dilu'tion'c'y'cle af Tempiare 2

The default method’s values are those used to perfozm a szmple :

- DABS-Cl derivatization of amino acids. For the exact reagents,

- samples, and contentrations used for this procedure, please referto
- Thermo Separation Products' Apphcanon Note 2: Automated

v DABSYL Derzvaazazzon .
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Line-by-line description of Template 2 -

.'Use-Templaté 2
Descriptién DABSFCL

# of Dilution _Cyci;s 2

‘Heater: Oon ’I‘emp 65 -

1- Load ZODuL Solv s-1

2- Pickup 1_00].1L_ Reag-a
3= .Picicup 40;.|.L Sample

4~ PickLG 0 pL Sample
5- Add 140 pL to Sam+l

6- Mix for 0.3 minute -

7% Heat for 4.5 minute’
; 8- Mix for 0.3 minute
Repeat Dllutlon Steps
9- Load 1000 uL Solv 5-1
10- Plckup 0 uL Sample
il~ Plckup OpLgSample
12- PickLe 0yL Sample
13- Add 860 pL tb,Sam+1

- 14~ Mix for 0.3 minute-

15- Heat for 0.0 minute

16- Mix for 0.0 minute
Overlap Enable Yes

This procedure requires

that 1 Extra Vial{s): be

placed immediately.
after each Sampl_e.Vial.

e}

- Template 2 selected.

_Template 2is DABS-C derivatization.

Two dﬂuuon cycles is default value: one dllutlon cycle per dellvery

to Extra vial (Sam +1).

- Turn on heater; set the tempéramre

Draw buffer into the solvent—holdmg loop. -
Sample syringe draws Reag-A mto sample/needle line (e g. DABS- :

Sample syrmge draws 40 uL Sample into sample/needle line (e g '

- Amino Acxds)
. Skipstep.

: 'Dehver ReamA and Sample into ﬁrst extra vial (e.g g DABS-CI) :
-Mm contents of the first Extra VIaI for 0. 3 mmutes io bnng vial to- :

- temperature. -

Heat vial for.4.5 minutes.

e Mix reaction vml for 03 'miﬂute.

_Draw buffer into the solvem holdmg loop

: Slap this step.

Skip this step. -
Slnp this step.

“-Deliver 860 L Solv S-1into reacuon vxa} (e o acetate buffer)

Mix reacnon vial for 0 3 mmutes

- Skip this step.

i Skip this step.

.Turn on Overlap Enable functlon

The protocol Tequires one reaction wal for vortex mmng Reag-A e
sample, and Solv S-1. : :
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TEMPLATE 3: Template 3 (Rainbow) allows you to do a more complex dilution
RAINBOW process or an extraction process and is the same as Template 1
: i ' (dilution) with three additional steps. 'Wait and Remove steps are
"added after the Mix step at the end of each'dilution cycle. The FlushP
step has been added after the last dilution cycle before the Overlap
- Enable step These new steps are descnbed here: :

- NOTE: The dqfaul: values in Template 3 are designed ta Mlustrate a dzlurzon
s procedure that creates a calibration series with two components (Reagents A
and B) and four calibration leveis. For this illustration, the resource .
-“locations are as follows: ReagA contains your first standard, ReagB '
contains’ your second standard and Sampie, Sam + 1-3 are empty

Wait Fariee The Wait step programs a reaction time for the v131 contents or to
" allow sufficient time for the liquid layer in an extraction to separate.
Wait pauses the autosampier for the specified amount of time (0 0-
999 mmutes) : :

~Remove = . | - The Remove step posmons the bottom of the vial at the desxred _
: ' - distance (0.0 - 20.0 mm) from the needle tip, withdraws a desired
volume of solvent (0 1500 uL), and delivers 1t to waste.

FlushP - . Asyou know the autosampler automatxcally ﬂushes the lmes and
L - syringes with flush solvent at the end of each dilution cycle. (This
- step is not shown on your templates.) The FlushP step allows you to
©fill the autosampler’s lines with any of the four solvents (or buffers)in = -
preparation for the sample injection.: You can select any of the four =~
~external solvents (S-1, S-2, $-3,:5-4), or you can flush the lines with
- flush'solvent by selecting Solv Btl. After flushing the lines, FlushP
- returns the prep syringe to its initial position in preparation for the
- next injection.. Figure 4.12 illustrates the last dilution cycle for
Template 3 in order to include the FIushP step

Répeat Dilution Steps

25— Load 1000 pL ‘solv s-1
26 Pickup -0 pL Sample

27~ pickup 30LL Reagent A

. 28- PickLG U UL Sample -
29-"Add 1000 pL to Sam+l

30- Mix for 0.5 minute:
315 Wait for 0.0 minute’
32- Remove 0 UL to
wadte At 2.0 ma height _
FlushP OyuL Solv §-1 -
¢verlap Enable No :

 TRis procedure requirss

that 3 Extra . Vial{s) be
‘pPlaced immediately '
rafrer each Sample vial. .

: _Figure 4.12 The last dilution cycle of Template 3
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Line-by-line description of Template 3

Use Tenplate 3
Descr;‘,ptio'n Rainbow -

# of Dilution Cycles 4

1- ._Load 1006'_@1,-_301\}_ s-1
2'— Pickup 30 UL Reag-B |
3~ Pickup 0L .Réa'g*A_ '

4- PickLG OpL Sample
5= 2Add 100'0;;14 to s'aﬁielé :

5~ Mix for_O.S minute
7—”Wait- fo’r 0.0 minute .

8~ ‘Remove 0PL to -
waste at 2. 0mm he:r.ght

Repeat Dllutlcn Steps
9- Load 1000;1L_S~1-.

10- Pickup 20p.il Reag=B
-~ 11- Pickup 10pL Reeg'—zjl'_"
12- PickLG O UL Sample
13- Add 1000 pL to Samsl

T 14-Mix for 0.5 _minute' '

15~ Wait for 0.0 minute

16~ Remove 0 uL - to waste at

2 - Omm- helght :
17+ Load 1000 uL solv '9*1'_
18- Pickup' 10 uL R:eag B
19— Plckup 20uL Reag- A
20- chkLG Oj.lL Sa.mple o

Template'?a selected.

e -Temp]ate 3 18 Rambow Dxlunon exarnple

Specify a dilution cycle for the reagent(s)/solvent dehvery to each .

of the four calibration v1als

o Draw’ solvent mto the solvent holdmg loop
: Sample syrm ge draws Reagent B into the sample/need]e lme
-Skip step (nc: Reagent Al 1s used in the first cahbrat:on vnal)
- _Skzpth:sstep " _ L S
‘Dilute 30 pL Reagent B to 1000 u.L thh solvent S 1 and dchver to

sample vxal

' "Mix contents of sample v:ai for 0. 5 mmutes (ﬁrst callbmnon level). |
. _Skapthlsstep g’ : u
--Skip this step. -

- Flush lines and solvent loop Wllh the desired volume of solvent
(s- 1. : _

: Sample syringe wuhdraw 20l Reagent B mto sample/needle line.
- Sample syringe wnhc_lra_w 10 p.L Reagent A info sample/needle line. -
- Skip thisstep BeE ety gRIE :
" Dilute 20 pL Reagent B and 10 {L Reagent A fo 1 L with soivent S

S-1 and deliver fo first Extra vial (second cahbranon ievel)

: Mxx contents of first extra for 0 5 minutes.
- Skip this step. -
Skip this'step. -

Draw solvent into the solvent holding loop. -~

Sample syrfnge draw 10 UL Reagent B into the sample/needle line.
Sample syrmge draw 20 pL Reagent Ainto the sample/needle line,

' Sk.zp this step. .
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21~ Add 1000 pL to Sams2

22- Mix for 0.5 minute

23- Wait for 0.0 minute

24- Remove 0 UL to

" waste at 2.0mm height:

Repeat ' Dilut ion Steps
25~ Load 1000 uL, $-1.

26~ Pickup 0 UL Reag-B.

27- Pickup 30 UL Reag-A

28- PickIG 0 UL Sample

29- Add 1000 uL to Sam+3

30-Mix for 0.5 minute

31- Wait for 0. ti minute

32~ Remove OpL to: waste at

2. Omm helght _
_FlushP Op.L SOlV S- 1
' Overlap Enable No '

This procedure requires *

that 3 Extra Vial{(s} be
placed immediately

after each Sample Vial.

- Dilute 10 pL Reagent B and 20 pL Raagent A to 1 mL w1th solvent
S-1 and dehver to second Extm vial (thlrd cahbmnon level)

th contents of second Extra for O 5 ‘ninutes.

o _Sklp this step

Skip thxs step.”

.Fh:sh hnes and solvent Ioop thh the desired volume of solvent
(8-1). :

~ Skip this step (no Reag'ént B 'nee'ded in the Iast calibration level).

Sample synnge wuhdraw 30 pL Reagent A znto sample/needle hne.
Skzp this step. - L .
Dilute 30 pL Reaoent A'to 1'mL w1th solvent §-1 and dehver to =

o th:rd Extra vial (fourth cahbranon Ievel)
- MJX contents of thxrd extra for 0 5 minutes.
" Skip this step. :

'Skxp this step.

- Sk:p this step.

Turn off the Ovérlap Enable functmn

One extra vial is reqmred for each standard level. The sample vial -
contains the first level leve‘ls 2—4 are in positions Sam+1, 2, and 3,
: -respecuvely

53

Thermo Separation Products | e



TEMPLATE 4:

LINEAR -

Teinplaté 4 template is also named for its default method; it allows
you to do linear dilutions. This template (Fig. 4.13) contains the -
heating and mixing steps added to Template 2 and the Wait, Remove

‘and FlushP steps used in Template 3. Flgure 4.13 shows the last -
_dilution cycle of Template 4. _

‘Use Template 4 _
Descripti’on_ Linear -
¥ of Dilutien Cycles 3
Heater: On . .Temp .30 e
21~ Load looep.u Solv G- 1 S
22+ Pickup 5 uL Sample
23~ Pickep 0 UL -Sample :
24-PickLs Opt Sample
25~ Add 1000 jL to Sam+l
26~ Mix for 0 Iimintite.
27~ Haat fcx: 0.0 minute .
28— Mix for 0. 0 minute - _
29~ Wa.it fcr 0.0 minuta L
30" Remcva OpL to
“waste at 2.0 ‘mm height -
FlushP O il Solv S=1""
--Overlap Enable “‘No
. rhis procedure 'réquires
“that ‘3 Extra Vial(s) be.
placed immediately” :
after each Sample Vial. -

Figure4.13 The last dilution.@de of Template 4: Linear

- This template can be used to perform any function or application
“performed by any of the other templates. The default values can be
‘used to perform a linear dilution procedure, for example, to prepare

. calibration vials. If you use the default values, your diluent is Solvent-.
- 8-1, Sam+1 will hold your Level 1 standard, Sam+2 will hold your - -
- Level 2 standard, and Sam+3 will hold your Level 3 standard. ~
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Line-by-line description of Template 4

Use Template 4

. Deécfiptién Linear
Dilution Cycles '_3:' B
Heater On Temp- '130 C.

1I- Load 1000 pL Solv §=1"

S 2~ Pickup 5uL Sampie' '

3~ Pickup O ML Sample
- 4- PickLG 0 UL Sample -
5- Add 1000 pL to Sam+l

6= Mix for 0.3 minute

7~ Heat for 0.0 minute .

8~ Mix for 0" 0 minute
9— Wait for 0.0 minute

10 Remcve OuL to
waste 'at 2. Omm helght

Repeat Dllutlon Steps -

11- Léad 1000 L Solv €1

12- Pickup 50 {L Sample’

13~ Pickup 0 UL Sample
14- PickLG 0 UL Sample.

15- Add 1000 UL to Sams2

16< Mix for 0.3 minute

'17- Heat for 0.0 minute

18- Mix foi‘ 0.0 minute & -

19- Wait for 0.0 minute

20- Remove 0 UL to. .
waste at 2.0mm height

Repeat Dilutich Steps

21- Load 1000 pL Solv S-1

‘Template 4 is selected.

Tem‘plate 4 -does linear dilution.

- One cycle per deliverytoa target vial.

Turn on heat; set temperanue

- Load 1000 pL buffer i mto solvent holdin 4 ioop :
Sample syringe draw samp]e (for the Level 1 standard) mto the

ple/needle line,

& Ska this step.

et Siup step. | : :

- Deliver buffer and sample to the first Extra vial (LeveI 1 szanda:d).'
" Mix the first Extra wal for 0.3 minutes. '
. .Shp step.

Skip step.
Skip stép.

Skip step.

‘Begin dilution cycle 2.
. Draw 1000 pL buffer into the solverit holding loop.

Sample syringe draw sample (for the LeveI 2 standard) mto
sample/needle line. -~

'Sklp step.
-Skip step

Add buffer and sample to second Extm v1al (Level 2 calnbrauon

vial).
. Mix the Level 2 cahbrauon vxal
Skip step. -

_Sklp step.

~ Skip step.
= Skip step.

~ Begin dxluuon cycle 3.
‘Load 1000 pL buffer mto the solvent holdmg Ioop
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22~ Pickup 100 pL Sample’ '

23<"Pickup By ].LL -_Samp_i‘e_
24~ PickLG OpL Sanmple

25- Add 1000 PL to Sam+3

26- Mix for 0.3 'minute

ol 5 Heat for 0.0 minute _

28~ MlX for 0 0] mlnute..

- 29- Wait for 0.0 minute
30- Rembve_OyL to____
waste at 2.0mm height
FIuShP O QL Solv S-1
.Overlap Enable :No' :

This procedure requires
- that 3 Extra Vial(s) be
placed immediately

after each Sample Vial.

. Sample syrmae draws 100 p.L sample into the sample/needle line.

- Skip step.

' Sklp step. : _ B
" Deliver sample and buffer for the Level 3 cahbrauon v1al znto the _

‘third Extra vial.

S Mix Level 3 cahbratmn v1al for 0.3 minute.

Sklp step.
Skip step;_ :
Skip step. L
_ Skip step.

Flush lines wnh selected solvent
Do riot begin sample preparatxon on next set untﬂ curtent set has

~completed 1n]ecnon

You nced anextra v1a] for each cahbxanon v1a1

.--StartmgaSample Preparation Run G

* Onee you have filled in all of the parameters in one of the four sample
preparation templates, you re ready to enter the rest of your -

parameters into the Edlt Menu Before you start your run, you need
“to: : :

Enter yom' T,lmed Events Menu parameters

| _ Enter your More Menu paramcters

Load your file -

© Press [RUN]
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Preparmg And Runmng Your Samples Automatlcally

A SIMPLE DILUTION If you are domg a simple dxlutlon you can put your concentrated
“RUN - - “sample, diluent, reagent (if used) and exira vial in one sample set.
. 'The autosampler will automatically inject the last vial used dunng
. sample preparation, in this case, the contents of your extra vial.
Figure 4.14 illustrates this example. For this example, vial AOlisa-
reagent (Reag-A), vial AO2 contains the sample concenn"ate and v1a1

A03 is the extra vxal

i Sample Set - 1

| File 1i EXaMPLE : j

" Injection Volume - 10
Injections/sample < 1
Cyele Time . g1
. Reag-A : S 5
First gample Vial =~ A02

_ Number Of Samplés L :
File requiras 1 extra:
vial(s) after each sample
Add to Queue‘* e el e

Fi igure 4.1 4 An example af a szmple dzlurzon run usmg sample o
preparanon and m]ectwn in the same sample set.

,@ . NOYE InFi igure 4.14, the vzal in the Fzrst Sample Vial posztzon (AOZ ) zs
L your first preparatzon vzai not your ﬁrsr mjecnon vzal

PREPARING :'Ifyou want to prepare several calibration vxals and then mject them,

CALIBRATION it's easiest to set up two sample sets. The first set will be your sample

VIALSAND = preparation set without injections; the second set will be for your
INJECTING THEM - actual run with injections. _ _ R :

For the ﬁrst set, you set InjectionS/Sample to 0 in'the Edit and
Samples Menus. ‘For the second set, you set Injections/Sample to the
- desiréd number of sample injections in both menus. Figure 4.15 -
- illustrates the Samples Menu for the preparation set; Fxgure 4. 16 o
‘llustrates the Samples Menu for the !IleCthn set. : _
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samples ‘Set R
File 1: “PREP o

“Injectionm Volume - lAf
Injections/Sample’ - "0
Cycle Time' o0 -10.0
First ‘Sample Vial - AOL .~
Number of Sam'ples' 100
2Add to ‘Quele : Yes -

F igufe 415 The Saﬁzple;s. Menu for the Prep. Set __

first selected a sample preparanon templare

NOTE: You can decrement the Injections/Sample ﬁeld to 0 only zf you have

Samples Set ' SR

File 2:  INJECT - S
“Injection Volume: : 210

Injections/Sample_ - :
S Cyele Time 1000
CFirst sample Vial Sab1
“Number of Samples -"'10_-

add to Queue g Yes:

}5‘ igure 4.16 T he Sampz’es Menu for the Injecn'on' Set

NOTE: If you enter your sample preparanon and other run parameters
load your file and then start your run; the autosampler will prepare your
samples as you would expect, but inject only the vzal used by the last Add

step in the samp!e preparanan 1emplate
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Stopping A Run

> Slmxlar to operanon without sample preparatxon the [STOP] key has
several functions dependmg upon the instrument's status when the
- [STOP] key is pressed. However, the [STOP] sequence dlscussed in "
Chapter 3 is slightly different when sample preparation is used Refer
- to Figure 4.17 as you read about the STOP/ABORT sequence for
: sample preparanon :

| Queue is running
I

[STOP]
(User Abort)

|
STOP requested
‘Select ABORT SAMPLE/CONTINUE

r . 1
ABC]}RT' . . - CONTINUE
B : S
: . Resumes current
System oo 8 the queue - " .F :
wor | QSTA?E'SS goes to IDLE - . iﬁ?&%ﬁ'ﬁ? o
. i

H
- IRUN]
e

~Restarts queve from
the beginning

o AS-XOIBE/DG -

Figure 4.17 The Queue S;oplAbbrz’ Sequence
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If the queue is in RUN when you press the [STOP] key, the

autosampler suspends its current operation and ‘waits for you to make

a selection from the ABORT/Conunne Menu as descnbed in

_Chapter 3.

o If you press [+} to select Contmue, the autosampler returns the queue
~ tothe ACTIVE state and resumes the motor activity (as if you had not

presSed the [STOP] key), just as it did without sample preparation '

'_ It you select ABORT or 1f a system error occurs, the autosampler :

. Aborts the processmg of the current sample o
e Returns the active vial to the vial tray - '
- Flushes the hnes (both synnges)

-~ Puts the queue in the IDLE state (not PAUSE) -

~ . You can then press [RUN] to restart processmg fmm the begmmng of
- the queue _ :

| Tlns {STOP] sequence a]lows you o resume the un from the

ABORT/CONTINUE menu. But, if you press [STOP] and select :
ABORT, you can onty restart (not resume) the’ queue from the

- begmmng
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Custom:zlng the Templates L o -

GUIDEL!NES o Inour examples so far, the centents of the vials in the template :
' positions have matched the autosampler‘s names for those posmons
For example, we have placed the sample in the Sample position and
- stock standards in the Reagent A; B, and C positions. 'We have also
- -used the vial positions ina sequential order.- However, the _
autosampler does not limit you to-this approach. ‘In customzzmg the
templates to your own apphcauons the followmg more general rules
* 'may help: L
‘1. ‘Ineach dilutlon cycle you have seven vial po'smOns to worlc
with: three source-vial positions (Reagents A; B, C) and four”
- vial positions that may be either source or target v1als (Sample
Sample + 1, Sample + 2, and Sample + 3). - :

2. You can arrange your Pickups and Add v1als in any order you
- wish within a dilution cycle as long as you remember that the
autosampler locates the extra vials (Sample + 1 - 3) in :
~relationship to the vial you've assigned to the Sample position.
- For example, you could Plckup from the Sam + 3 vial and Add
to the Sample vial. (But, you couldn't Add to the ReagentA
vial since; accordmg 1o rule 1, it cannot be a target vial. Jo

3. You can use the vial posmons in-any order you wish within a
- dilution cycle. For example, even though the autosampler
.~ cannot skip Sample vial positions, you can programi itto -
- prepare interspérsed calibration vials by Adding to the Sam '+ 2 _
position, without using the Sam +1 posmon in any of the steps '
ina gtven dilution cycle. - ' :

_HINT In loading your tray, 1f you want your ﬁrsr calzbrarzon vzal fo .
be AOI, then you-can use rule 3 and the autosampler's "wrap” feature
- by assigning the First Sample Vial as C39 (Sam + 2 will then be
" A0I). ‘However, you will still need 1o create two sample sets: one to
-prepare and the other to run your ca!zbratzan and sample vials. .

: _'You'll dlSCOVEI‘ other shortcuts as you antegrate your autosampler mto
.- your laboratory procedures _ :

- BLANK FORMS : After completmg this chapter you are now ready 1o begin developmg'
L ~your own sample preparation procedures. To assist youin - . =~
documenting your sample preparation protocols, we have included a

- blank form (without the default values) for each of the four templates _ o

- We have provided four dilution cycles (the maximum avatlable) for
each template We hope these forms will be helpful to you as you
incorporate your SpectraSYS’l‘EM autosampler into your regular

: laboratory procedures . _
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TEMPLATE1:

'DILUTION

# of Dilution Cyéles

1- Load L. pLiselv [
2% pickup ;;_ ML

3w Pickup il -
4- PiEKLG L. HL o
5-add . HL to

6= Mix for _ minute
Repeat Dilution Stéps

75 Load __ - jL Selv .

8- Pickup _ L uL’ s
9~ Pickip | L
10-PLEKLG Pl
11~ -add RLte
125 Mix for . minute
Repeat ‘Dilurion Steps
132 Load pL Solvi .

14~ Pickbp Lo ML o
15~ pickup il pL I R

16- Pickic UL

17-A84 CUL te o

18- Mix for minute

" “Repeat Dilution Steps .
19 Load . pLrSolv _;__:'
206~ pickup o pLo
21% Plokup Lo pLi

122- PickiG . pn L
23<7pdd pi-to
24~ Mix for “minute
Overlap Enible Yes/No
_This procedure requires -
L that Excra'vialjs) be
cplaced immediately’ _
after each Sample Vial.
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. TEMPLATE 2:

'DABS-CL

¥ of pilution cycles .
cHeatery . tmempy ol

1< Load . pL Eelv o
2« Pickup LI

3~ Pickup s | 1P

4+ PickLG .o L BRI
5-2dd .. pL te

6~ Mix for minute

7+ Heat for minute
8- Mix for minute
Repeat Dilution Steéps

9-"Lead - L Sely L
10-Pickup o pL ol
Sl Pickup oL e
12~ PicklG .. pL

13- ada". ULt

14~ Mix foxr minute .-

15~ Heat for .. ‘minute -
16 Mix for ‘minute
" Repeat Dilution Steps == .
17- Load __._ pL Solv
18- Pickup .. §L '
19- Pickup L pL s
20~ PicklG . pLi_ =
21- 244 JBLto

122~ Mix for ‘minuten -
23- Heat for .. minute.
‘24~ Mix .f_oi" minute
Repeat Dilution Stebs
25« Load KL Solv .
26~ Pickup . ].LL o
227~ Pickup UL

28- plexta 0 pL

29~ add ML e o
30+ Mix" for o -minute
31~ Heat ‘for - ‘minute
32<Mix for o - minute

‘Overlap Enable Yes/No
This procedurs requires
that | “Extra V_j.a'l':(s.) be
placed immediately - :

-after each Sarple Vial.
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TEMPLATE 3:

EXTRACTION

(RAINBOW) '

% of Dilution Cycles
is-Load CHLOSelv o
2= Pickup o Lot
3= Pickup’ . TR
A= PickLG [ pL :
BLAdd L L e

6- Mix for - minute
7= Wait for . ‘minute

8- Remove . oplito
‘waste at’ mm height '
.'Repeat-Dil§:ion.$;eps :

9- Load ___pL Solv __.

10~ Pickup L WL

13- pickup Pl
12« PilekLG L pL
13- Add Lo pLiES
14 Mix for minute
1E- Wait fof o mimite .
16~ Reﬁove_u_____gL to
waste At fm helight .
-Repeat Dilution Steps:
17~ Load- CpLSoLv Gl
18~ pickup: . KL
19- Pickup o L i
20 PISKLG . PL Ll
21~ Add UL B
22~ Mix for C-minute
23~ Wait for - minute
34~ Rémove . WML Eo
waste ac . am Height
Repeat Dilutién Steps
25- Load UL Solv

L26- Piekup LoD o

27+ Pickup M_F-LL : _
28- PickLG Lo
29~ acd S opLotss

30- Mix for . . -minute
31~ waic for . . minute:
32- Remove Lo
wasts at B height S

FlUshP . pL Solv
Overlap Enable Yes/No
‘This procedurs requires
that - Extra Vial(si be
‘placed immediately :
after each Sample3Via;.
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TEMPLATE 4:

LINEAR

# of Dilutien Cycles

Heaters' ... . L. ‘TPefp:

1= Load .. . UL 8&iv .l

2= Pickip . UL

3~ Pickup ... fL

45 PIEkIG o WL
R Yot R MLt ol
UL Mix for . mintte

7- Heéat for ‘minute’

8~ Mix -for minute-

S~ Wait for . minute

10~ Remove B LS
wastée at _o . mm height
Repeat ‘Dilution Steps
11- .Load . L Solv o o

12+ Plekup L. HL <
13—_ Pickup o ML o0
14- PieKLG ___ il g

15~ Add I T gt
16- Mix for minite
17- Héat for minte
18- "Mix for minute

19~ Wait for . ___ minute
20< Remove ML Eo
waste at mm - height
Repedt Dilutien Steps
21=-Load o pbigelv -
23- Piekup oo WL Lol

S 23<"Pidkup ... uL ;

24 PiekLe . pL o
25- Add i cfLito

26~ Mix ‘for “minute
/27+ Heat. for .. winuté
28~ Mix for minute
29 Walt for-__ . minute
30~ Remove - HL TS
waste at .. mm héight
Repeat Dilution Steps
31-'Load i pL-Solv .

32- Piékup Lo AL
S33< Pickup o -un
34~ PickLG gL
35- add BLto

36~ Mix for . minute
2237~ Heat for minute
‘38w Mix for minute:

39+ 'Wait fo¥ .. minute.
40~ Remove .. L to .
.waste at’ mm height
Flushp < HLISO1V . L
‘Qverlap Enable  Yes/No
This procedure requires
~that _ -Extra Vial(s) 'be

' placed immediztely

after ‘each Sample Vial.
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ik 5 .' REQUiréd_' Mai]ntéh_ance |

Introduction

This chapter contams the maintenarice schedule and procedures for
your autosampler -

- SPECIFIC HAZARDS - For your own safety, please famxhanze yourself with and follow these
' Sl - safety precautions when using this 1nstrument ' : .

the top cover or remove parts beyond the descriptions in the operahon

. a ' WARNING - Hngh ‘Voltage! To avoid electrical shock do not remove
pomons of t!ns manual orin the mamtenance section.

' WARN“ING’ Discm’mect the power cord bé'foré"x_'éplacing fuses. '

" WARNING! When replacing fuses, usé only fuses of the type and
- current rating specified. Do not use :epau‘ed fuses and do not short-
. circuit the fuse holder.. : .

WARNING! leure to heed these or any other cautmns or warmngs
descnbed in thxs manual may mvahdate your warranty :
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Maintenance Schedule
' G G Your autosampler requires bnly__a few simple maintenance procedures
t0 keep it in optimal working condition. Table 5.1 ¢ontains the
Maintenance Schedule for the autosampler. The yearly items should
be performed only by a Thermo Separation Products service

= representative or other qualified person.

- Table 5.1 Maintenanice Schedule
Frequenc_y - fe S _Procéd_n_xre . S Performed By
Daily | Empty flush-solvent tray e User
~Monthly | Inspect the sample needle module. - User
: ~ | - Check the solvent tubing and connections forleaks. © | - User
- Run a standard sample. : L - User
Clean the drop catch LR o User
Semiannually | = Replacé the ﬂush—SolVentixﬂet filter. . - e Ry User
Annually Replace the injector valve's rotor seal. = : ~ User .
| Cleanand lubricate the syringe drive mechanism. | Service
~ Clean and lubricate the XYZ arm. = SR Service .
- Verify the XYZ arm alignment. S - Service

- NOTES: ‘Maintenance of the autosampler is the responsibility of the user.
- Routine maintenance is not provided under warranty; however, planned
. mairitenance contracts are generally available. Please contact your local
" _representative if you are interested in purchasing a planned maintenance
contrdct. e L ' '

- This chapter contains recommended maintenance intervals based upon
operation of the autosampler under typical conditions. Operation of the
autosampler under certain harsh conditions (corrosive solvents, extreme

“lemperatures, etc.) may require more frequent maintenance than indicated in _

. this chapter. - . - Lt o ' R
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- Procedures
EMPTYING THE ._ - -For nonnal operauon you may need to empty the tray at ]east once or
FLUSH-SOLVENT - thce a day To empty the tray: : R
TRAY o '

1. Besure the autosampler isin 1dle status
2 Carefully shde the tmy out wzthout spﬂlmg the collected
: soIvent
230 Empty the tray, rinse it uff w1th water and shde it back into
- place under the black elbowed barbed plece of tubmg

WARNING' Dispose of hazardous waste accordmg to local
. state, and federal regulatmns. : :

CAUTION' Be sure tilat the ]evel of the hquld in the waste
container is below the level of the instrument or waste will collect
~in the Imes and could hackﬂush ;nto the mstrument. ' :

‘REPLACING THE Replacmg the rotor seal mcludes the follomng procedures

~ROTOR SEAL R : .
- B . Removing the 1n3ector yalye

- *  Disassembling the valve -

~#- . Cleaning the stator -

-* . 'Reassembling and replacmg the valve - i

- @ _ NOTE If you are only replacing the rotor seal you don’t have to remove

“the injector valve from the instrument; however,it's easier. If you wishto -~

“replace the rotor seal with the valve instailed, proceed to the section
entitled, ”D:sassemblmg the Injector Valve" on page 87.

Rembviﬁg and To dlsassemble the mjector valve (Flg 5. 1)
reinstalling the
-~ 'Injector vaive : , : : :
' ' o Usmg a 1/4" open—end wrench dlsconnect tubmg from po:ts 2,
3,5,and 6. ; _
S - 2. If you have the Column Oven Opuon and are usmg the 100 nL '_ 8
loop shipped with your. instrument, you remove the sample
B loop ‘Otherwise, proceed o step 3. S :
3. If you have purchased the column oven, loosen a.nd remove the
~two Phillips-head screws that secure the injector valve collarto -
the front of the oven. ’Ihen remove the collar..

- 4, "Remove the two Plulhps screws that secure the valve mountmg-
“plate. ' . - -

s Carefully pull the valve out. of the instrument.
6. Reverse these steps to rel_nstall the valve. _
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AS-Z0OT/FM

Figure 5.1 The injector vaive

- locating hole,”

'CAUTION! When reixistaliing.the braékétfval&é assembly, be sure to _
orient the bracket with the "locating-hole" corner in the lower right as
‘shown in Figure 5.2, Yo;i'sh_m_xid be able to see the pin through the

Mounting
Screw

- Screw

Mounting |

Locating '

i Hole

AS-ZO1SEDT

- Figure 5.2 The correct injector valve bracket orientation’
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Injector Valve

Disassembling the

NOTE: This repair must be done in @ clean environment. Component
-l eanlzn ess wzt'l affect the useful life of your mjector valve.

CAUTION' Donot actlvate the valve mechamsm with the mjector valve
removed from the mstrument or va]ve mechamsm damage could occur.

: To dxsassemble the mJECtOl‘ valve

1. :Follow the procedures above for removmg Lhe mjector valve..

2. Using an Allen wrench, remove the 9/ " hex cap screws from
the top of the valve (Fxg 5.3). : _

3. Carefully lift the stator from the vaIve body and set itonto a
clean surface

~Valve Base | Rotor Seal - Hex Cap Screws

ocvsescvoons IR
'

AS-Z021BDT

Vave Shatt  Vave Body  Stator

' Fig'ure 53 Tke .injéétor valve’s-éomponenﬁ' i

_'NO'IE Be careful not to drop the two rotauon stop pins that
- protrude from the valve base (F:g 54 ) .

4. Remove the valve body

- 5. Before removing the wom Totor seai note the followmg onthe

- rotor seal (Fig. 5.4):
* the three circular port grooves on one s1de of the rotor (the
- otherside is smooth) S :
e - the small locating notch on the rotor’ s nm (not the v stamped
. onthe seal) '

53
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Cleaning the Stator

Installing the
Rotor Seal

-3 Circular

Port Grooves ~ Ro_tor_ Seal

- Vertical”

~Notch. . Stop Pins

Horizontal

Locating Pin '_Valve Body -

" 'Valve Base

- |As-zotsloT

 Toinstall the rotor seal_:_

1. Install the new rotor seal in exactly the same orientation as the

- F igure 5.4 The injector valve with valve body removed and rotor seal.
: exposed (NOTE: ~The mounting bracket is not shown in this pzcmre )

6. Remove the old rotor seal A ﬂun ﬂat—bladed 1001 may be
needed :

' Clean the stator as follow3'

1. Inspect the stator to determme 1f 1t reqmres cleamng

2. Ifitis dirty or greasy, swab it with HPLC-grade methanol. If -
more mgent cIeamng is requlred use a sonicator. '

3. Inspect the remammg valve components for contammauon
Clean as necessary. - - L

CAUTION! If the stator is scratched, replace it. Scratches can damage O

- ‘the rotor seal and cause valve !eaks

- old one. Be sure that the rim notch is in line with the -
horizontal Iocating pm and that the circular port grooves are
visible. :

SR Install the valve body
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CINLET FILTER

3. Instau the stator onto the valve body carefully, observmg that

the two locating pins in the valve body (Fig. 5.4) line up with

~the two holes on the bot:tom side of the stator assembly
- (Fig. 5.5).

CAUTION: Be sure to hu]d the valve shaft so that the horizontal

-~ locating pin touches the left stop pin as you reassemble the valve.
** ' This puts the valve into the INJECT mode (the same mode as

when removed from the instrument). -If the pins are not in the

- correct orientation, the valve shaft may not be in the proper
~ orientation for reinsertion into the instrument.

Locating ‘Hole — _
Screw Hole
(3X) -
Setscrew
{3X}
Stator - Locating 2
~ Face Hole - g
: R
T

Fz'gure 5 '.5' The’ boitbm 'af the siator aSsembly

NOTE: These Iacam:g pins orient the stator assembly in one of two
positions, but only one position aligns . the mounting holes in the valve =

' body with the screw holes in the stator.

Insert the three cap screws 80 that each one Just contacts the
stator.

NOTE: There shouid be a unzform gap: between the stator and the

. valve body to maintain the necessary pressure for proper vaive
- operauon and to avoid valve binding. Do not over-tighten the vaive

Tighten each cap screw an equal amount until all setscrews are :

. in equal contact with the valve body

_ RE'PLAC.ING THE - Properly filtering your flush solvent extends the life of your mjector
- FLUSH SOLVENT ~  valve and column. Rep]ace the inlet filter as follows: :

._}..

Be sure the autbsanipler isin -thé IDLE mode‘

2. Rcmove the ﬂush-solvent bottle cap and lift out the inlet

tubing.

CAUTION: Be sure to follow alt of the safety precautzons for :

“each solvent as prescribed by the manufacturer's MSD_S_
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Put onanew ﬁlter carmdge and put the hne back into the

botde. Tighten the solvent cap.

‘Flush the inlet filter and lmes with an approprrate volume of
_-solvent (~5 u.L)

SAMPLE NEEDLE * The sample-needle module resrdes in the sample tower and is
_ - responsible for piercing the: vial septum and removing sample from -
Module P “+ thevial. It easily snaps out of the needle mount and i is very easyto.
©0 0 maintain. - 5

Removal N
Use the following steps to remove the samiple needle module:

1.

._.2

Remove the sample needle ﬁttmg from port 2 of the mjectlon
valve using a 1/4' open»end wrench. -

Carefully (to-avoid damage to the sample mbmg) release the

- sample needle module from the tower by grasping the module
-~ -edges and pullmg towards the rear of the autosampler. -

Pass the needle ﬁmng through the autosampler s front bulkhead

~and remove the needle module from the autosampler

NOTE: If you are replacmg {‘nat znspectzng) the needle, }ou mzzy
wish to cut the used needie to make zz easier io pass the ﬁmng
through the bulkhead.

Cleanlng _ T
- To clean the sample needle module

:-l.

2.
' 3

Inspect the needle module. _
Rinse in water Or sonicate 1f contammatron is present

If internal pluggmg is suspected pass a cleaning wire through :
- the needle -and flush the needle wrth hlgh flow from an LC

- purp,

CAUTION! The sample needle module is glued dnrmg
manufacture and cannot be dxsassembled Attempts to do so will
~damage t!re module r

Insta!lat:on _ - : _
Replace the sample needle module every six months The: needle _
module is easy to replace beeause itis desrgned to snap into place.

1.
2.
- underside of the column compartment.

Remove the new module from the replacement krt.
Pass the valve end of the needle through the hole on the

Snap the’ needle assembly into the mountrng brackets on the
backside of the sample tower (Fig. 5.6).

‘Place the tube fitting- and ferrule onto the needle and install it
into port 2 of the mjecuon valve (Frg 5.1 :
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Drop Catch - The drop catch (Figure 5. 6) removes the last drop of sample from the e |

‘end of the needle after mgec‘uon It must be ﬂushed monthly as

~follows: e . . _
1. Remove the needle module assembly as descubed above but
- leave the drop catch installed. :

2. Flush the drop catch with water, an organic solvent an-acid or _
base (as appropriate for the sample) and once more thh water >
Then dry it w1th a clean ussue -

5093
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Needle Assermbly =

Needle -

Front Bulkhead-
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SNERES
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SRR
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N
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Drop-Catch
 Location

— Sample
_ _Tower

AS-2020EWDT

F igure 5.6 Repldcir_zg the sc.zmp'fe.'needle module
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" SYRINGE DRIVE

ASSEMBLY _

250uL Sample
_Syﬂnge '

: :-The sectlon descnbes how to replace the sample (250 uL) syrmge and

the Iarge (2.5mL) sarnple preparauon syringe.

: You can replace the 250 p.L sample synnge without removmg the
~syringe drive assembly, but you must move the syringe drive about

two inches out by interrupting a ﬂush cycle Replace the sample

(]

: synnge as follows:-
L

From the Main Menu, choose /Commands/ and /Flush Sample '
Synnge/ : '
When the plunger is lowered turn off the power

Hold the silver base-of the plunger to prevent it from turning,
and loosen the knurled synnge set screw under the- synnge S
plunger. :

'HINT: You may need 1o insert a screwdriver or coin into the slot in

the set screw to get the screw started and then lower the plunger '

NOTE: The syringe set screw is "captive” and won't fall down into

- the msrrumemschasszs

To loosen the top of the syringe, hold the metal tip on the top
of the syringe barrel, unscrew the used synnge ban‘el and lift 1t
out of the instrument. : :

CAUTION! Don't try to loosen the syringe by holdmg the barrel. .~ -

- The syringe could break between the glass barrel and the metal
'HINT: Pushupon z_he .sjari_ng_e plunger wi_z_ife Iifr_ing _it out of place.

"HINT: Install Ihe syringe in its ﬁzlly expelled posztzon to prevent an

air bubbie inthe syrmge barrel. -

Reverse steps 4 and 5 1o ms_tall your new syﬂnge.' '
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25 _mL Preparation - If you have the Sample Preparauon Opnon you can posmon the large .
(prep) Syringe - (2.5mL) syringe's plunger in the down position by interrupting a -

- flush cycle, or you can remove the prep syringe without using the
display and with the plunger in the normal operanng posmon The
two procedures are detailed here.” -

- Interrupting a FlushPrep Cycle

S
2

Be sure the autosampler isin the IDLE mode

Move the XYZ arm out of your way by pressing [MENU},
Commands, /Ammy/, /Align Ann/, and selectmg position A01.

- Then press {ENTER}

To start the flush cycle, frorn the Main Menu choose -
Commands, and Flush Prep Syrmge

: When the plunger has lowered, turn off the power

Hold the pluriger to prevent it from turmng, and loosen the

knurled syringe set screw under the synnge s plunger.

- HINT: You may need to inserta screwdriver or cozn into rhe slotin
_the ser screw to gef the screw started. o

s NOTE The syringe set screw is captzve and won't fall down into-

the mstrumem s chasszs

~To loosen the top of the syrmge, hold the metal tip on the top
- of the syringe barrel, unscrew the used syrmge barrel and hft 1t :

out of the mstmmcm;

EDE CAUTION' Don'ttryto loosen the syrmge by holdmg the barrel.
" The syrmge could break between the glass barrel and the metal

tip. . o
HIN?_I” . Pushupon thg ;yringe plunger whz‘le izjftz‘ng it.out of place. _

~ Reverse steps 5 and 6 to install your new syringe.
: 'HINT When remserzmg the bottom set screw, you may need to pull

 the plunger down slightly so that the end of the screw will reach the
borttom of the plunger :
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Remowng Syringe w:th Plunger in Operatmg Pas:t:on
- Use the following procedure to remove the prep synnge wuhout
“accessing the instrument's dlsplay : .

1

2.

Be sure ‘the autosampler i is in the IDLE mode or tumed off

Move the arm and hook to position A1 so that you can easdy
access the syrmge assembly, :

" HINT: You canmove the arm out of the way manually, or press
[MENUJ, {Commands!, /Armj /Alzgn Amz/ select position AOI and

press [ENTER ].

- CAUTION! Before movmg the arm manually, be sure the pod

{the triangular assembly that moves along the XYZ arm) is -

-pushed all the way to the left. Xf you try to move the arm with the -
__sample tower pushed toward the right side of the sample tub, the
- arm may bind and not move easily. - S .

Hold the plunger to prevent it from turmng, and loosen the
knurled syringe set screw ‘under the syringe's plunger

' NOTE The synnge set .s‘crew is “captive’ and won't fal_l down into

the msmunent s chasszs

; Holdmg the metal tlp onthe top of the syringe barrel unscrew”

the used syringe barrel and hft it nut of the instrument.
HINTS: Push up on the syrmge plunger wlule hﬁmg zt out of place

Insrall zhe syringeinits fzdly expel!ed posmon to prevent an air
bubble in the syringe barrel..

' Reverse steps 3 and 4 to mstall your new syrmge

 HINT: When remserzzng the botram setscrew, you may need to pull
" the plunger down slightly s0 zhat the end of the screw wzll reach the
' bom)m of the pt’unger S

. SAMPLE LoopP . A number of different size sample Ioobs are _av_ai]'a'bie for the
. : - SpectraSYSTEM autosamplers, Refer to the list of spare parts and -
_ consumables in the front of your manual To change thc samplc loop g

1.

2

“Be sure that the autosampler i zs in the IDLE mode

- Using a'open-end wrench, Joosen the ﬁtnngs at ports 1 and 4,

and pull out the two ends of the sample Ioop

- Insert the ends of the new sample 1oop i m the same onentauon
as the old one and nghten the fittings.: :

- NOTE: If the Sample Preparation Option is mstalled to ensure

‘mdximum reproduabzlzty do not perform small-volume in Jemons
with the large (preparation) syrmge
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FUSES = o Instrument power is supplied by two 5. O.amp SB fuses hdﬁsed in the
o fuse compartment on the lower left comer as you are facmg the:

mstmments rear paneI (F1g 5. 7)

6-Port Solvent-Selection  42.pin Terminal  Bottle-Bracket -

COMM Port ~ o Vale

Screws

WARNING -

Fuse_Co'mpartment - AC Power

Air-Supply Port

AS-Z004RDT

Figure 5.7 The 'aurdsampler':s rear panel -
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To replace the fuses: -

1. Useaflatblade to press dowri on the plastic tabat the top edge :
- of the fuse comparment and pull out the fuse holder. - '

2. Pull both fuses out of the holder and discard. Place the new
: fuses into the ho}der thh the metal end v1sab1e

3. .Snap the fuse holder back mto place

Mamtenance Optlons

SHUTDOWN

If the autosampler isnot used for a period of time (after complenng
an overnight or over-the-weekend run), you can set it to turn off
automatically. You enter the shutdown parameters in the OPTIONS .
Shutdown Menu (Fig. 5. 8) .

Conf_igurat:ibns

" Ready Participation
Input Polarity -
‘Qutput Polarity

' shutdown e

““Maintenance 'Log :
Coamunications

Figure s 8 The Options Menu

' Flgure 59 iﬂustfates the autosampler’s Shutdown Menu.

Delay Time S ofE :
" Oven Shutoff - Yes (Onlyif oven installed) _
TrayTemp Shutoff N& (Ohly if tray témperature contiol installed)
" Heater Shutoff .=~ No (Onljif'samplepreyinstalld) _
Purp Shutoff R _Yes' T g .
Flush Volume .~ . 400 - .
Preép Flush Volu:ﬂe L1000 (On!ygfsampleprep m:ta!led) _

. < F fgure 5.9 The Shutdbwn Menu

‘Delay Time

In this field you specify the desu'ed amount of time that the .

" mitosampler should wait before Imtlatmg the shutdown procedure

(Off 5, 10,20, 30, 45, 60, 90, 120 240 480 mmutes) :
Oven Shutoff '

.Use the [+] and {- ]' keys to select Yes or No Selectmg Yes causes the

autosampler to automancally tum off the oven after the Shutoff Delay

time has elapsed
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MAINTENANC E
LOG

- NOTE If you are usmg the Shutdown functzon with mezhods that call for

heatmg and cooling, be sure to allow a long enough delay time (nor less than'

3 10 mmutes) for thermal equllzbrzum to occur.

TrayTemp Shutoff
Use the {+]and [-] keys to sélect Yes or No Selectmg Yes causes the

. autosampler t0 automatically turn off the Tray Temperature Control -

Option after the Shutoff Delay time has elapsed. You may or may not

- ‘wish to tum off tray temperature comrol dependmg upon your. sample S
requirements.

_ Heater Shutoff -

Use the [+] and [-] keys to'select Yes or No. Sclectmg Yes causes the .' '

: ‘autosampler to automatically turn off the heater after the Delay Time

has elapsed. 'I'hls field appears only if the Sample Preparanon Opt:on

“-is installed,

* Pump Shutoff - | |
- Use the [+] and [-] keys to select Yes or No Selcctmg Yes causes the

autosampler to automatically activate the Pump Stop output after the

- Delay Time has elapsed: 'I‘um.mg off the pump retains your solvent - -
- supply and prevents air from being pumped into the ]mes should the -
- solvent reservoirs become depleted S SRR

Flush Volume

 This field allows ydu 1o flush the lines using the 250 p.L sampie -
“syringe. - Specify the flush volume in mlcrohters (200~ SOOO) The

default value is400 uL. -

: Prep Flush Volume :
.. This field allows you flush the lines using the 25 mL sarnpie
© .. preparation syringe. Specify the flush volume in microliters -
- (0-6500). This field appears only if the Sample Preparataon Opnon

is mstaned

‘The Maunenance Log Menu (F:gure 5 10), accesmble from the

- OPTIONS Menu, monitors the instrument's maintenance status and
‘counts and displays the number of activations for each of the

" autosampler’s rmmne maintenance parts. listed in the mem_x

. ‘Total Systém Cireles
- Injector Valve
‘Needle Wear :
" Sample Syfingé

Prep Syringe

Fig'u'r'e 5.10 The Maz‘ﬁte_ﬁanée Log Menu :
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lnstrument Mamtenance Status
~The Maintenance Log Menu provides a conyenient way to keep track
of autosampler maintenance.” When you first access the Maintenance
Log Menu from the OPTIONS Menu, the "Maintenance Required”
- confirmation message is dlsplayed if instrument maintenance is

- required. This message is displayed if any of the #Cycles field values .

in any of the Maintenance Log menus is greater than the number of
“cycles entefed in the Due ﬁelds See below for more mformanon on
these fields. :

' '-No message is dlsplayed if mamtenance is net reqmred Pressmg the
- down-arrow key ¢lears the confirmation message and returmns you to
~the Mamtenance Log Menu

Total System Cycles Menu
-The Total System Cycles Menu (F1gure 5.11) dlsplays the total
number of instrument cycles in the Total Cycles field. _ThlS field

- value is set to zero at the factory and cannot be reset.. The Note field -

18 a six-character, alphanumeric, user—programmable field. Youcan -
~use the [+1/[-] keys to enter the last service date or other comments
ol regardmg the mamtenance ofyour mstrument

#Cycles Note: .
35 Feb 93' S

Fi zgure 5.1 The T otal System Cycles Menu wzth the Note ﬁeld used :
o mdzcate the next mamtenance due date

In;ecror Vaive Menu _

-With the exception of the Total System Cycles Menu, all of the

- Maintenance Log menus are identical to the Injector Valve Menu

- (Figure 5.12). Therefore, only the Injector Valve Menu willbe
“described in detail in this chapter. Refer to Appendix B for - -

. definitions of the other Maintenance Log menus.

#Cycles- Due - Note -
202 24000 021593 ¥,

1 ‘Reset #Cycles™ YES

Figure 512 The fnjec?br Valve Menu
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#Cycles: This field displays the number of activations of the specific -
~autosampler part since the last time this field (counter) was reset (0 -
.999,999). The #Cycles value for each of the Mamtenance Lo g menus
s mcluded in'the menu descnptlons below

Due: Thls isa s1x_-char‘acter numenc ﬁeld where you _eﬁter.thé it
number of cycles before maintenance is due. If the #Cycles field

 value is larger than the Due field value, the "Maintenance Due”

message is displayed when you access the Maintenance Log Menu

- from the Options Menu. The default maintenance Due field value is
112,000 (approximately once a year). The default values for the other

Maintenance Log menus are included in the menu descriplions below.:
NOTE The Due field default values for all of the Maintenance Log menus

' are estimates only. The actual values appropriate for your instrument will

vary with the type of applications and the specific conditions being used with -

- your LC. If the "Maintenance Reguired” message is dzsplayed parts.
" replacement is recommended. However, you may wish to increase the Due
- value and experiment with extending the time before maintenanceis . -
.. performed. Conversely, if instrument performance indicates; you maywzsh

to decrease the Due ﬁ eId value for some af the Mazntenance Log menus.

Note: Sumlar tothe Tota1 Systcm -CyclesMenu, thxs is asix-

character, alphanumeric, user-programmable field. We recommend -

~that you use the [+]/[-] keys to enter the last service date in this field. _
However, you can also use this field to document contact information -

or other comments re gardmg the maintenance of the specxﬁc

: autosampier part.

| ~ Reset ﬂ ;xcles Pressmg the down-arrow key chsplays the Reset

#Cycles field used to reset _the #Cycles counter for each autosampler
part.- To reset the counter to 0 after maintenance is complete, press

- the [+)/[-] keys to select YES, and press [ENTER]. The confirmation
message ** Counter Reset ** is displayed.: Most likely, your service -

representative wﬂl reset the #Cycles field vaiue When the mstmment
is serviced. R :

 Needle Wear Menu : :
<" The #Cycles field in this menu is mcremented cach tlme the neec_lle' '
“pierces a vial. The Due field's default value is 10, 000, which

cormsponds 10 apprommately every six months.
Sample and Prep Syringe Menus

* The #Cycles field in both of these menus displays each full syringe

stroke. -However, the instrument tracks the actual distance of linear -
travel, thus compensaung for different i mjecnon (stroke) volumes.

5 - -The default Due field value for both menus is 24,000, whmh

corresponds to approxlmately once a year
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A Basic Installatlon
Specmcatlons and
Warranty |

- Introduction

| . : Thls appendnx describes the site reqmrements basic 1nsta11at10n |
procedures, and performarice testing for the AS1000 and AS3000
SpectraSYSTEM autosamplers.  Appendix D contains instructions’ for -

' the advariced installation procedures and instrument conﬁgurauon and

- initialization procedures.. : o

' ﬁ HINT: If you are setting up yaur autosampler for the ﬁrst time, you may

- wish to follow the procedures in the basic installation section and skip the
advanced section until you are more familiar with your instrument.
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 Basic Installation

 OVERVIEW

BEFORE YOU

START

The easiest way to ingtall your SpectraSYSTEM autosampler is to

unpack it and set it on the bench, complete the procedures that require

access to the back of the instrument, and then complete those that

_require access to the front. Additional or modified procedures

required for instruments with one or more of the integrated options
-are incorporated into this section. e

NOTE: Foralist of all_évaiiable options, upgrades, and accessories for
Your autosampler, see the insert at the Jront of this manual or contact your

. Thermo Separation Products sales representative. Note that all upgrades -
- require specialized installation. Contact your Thermo Separation Products

field service representative for further information.

If you purchased the Sample Preparation Option, there are several
additional steps in making the rear panel connections, Similarly, if =

“you purchased the Column Oven Option or one of the

inert/biocompatible versions, there is a slightly different insta_]létion
procedure for making the front panel connections. These changes to

. the normal setup procedure are included in the rear- and front-panel
sections, respectively. The sample Tray Temperature Control Option
- comes completely installed and requires no special user installation .
: procedures. ' T T e

Before you start, review the site requircments and assemble the tools

- you'll need to install your instrument:

¢ One Phillips 3crewdriv¢r-
*  Two 1/4" open-end wrenches - .
~* One small, standard screwdriver
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Site Requlrements
SPACE

 The standard antosampler welghs 16 kg. wzth an options installed,

the autosampler weighs 24 kg. The instrument requires & bench space

~atleast 37 cm by 41 cm by 51 cm. Be sure to allow adequate

grbsdstan
3 ﬁ

ventilation away from heating or air conditioning ducts. Avoid
-exposure to direct sunlight. If used with the SpectraSYSTEM pumip’
“and detector, place the autosampler inthe middle (Fig. A.1).

| HINT: You may wish 10 set your mstrument on the bench such ihar you have .

easy access 1o the rear parzel

 SpectraSYSTEM

SYS 2001EDT

SO

g em———— 4

U Solvent
Conditioning
Module

Pump - ‘Autosampler . Detector

ELECTRICAL

Fzgure Al The SpectraSYSTEM coryﬁgumnon

s

: CAUTION' Be sure to use the pmper venung apparatus if you use -
' hazardous solvents. :

Your autosampler auromaﬁcauy"ébnﬁgures itself to operate from the

Jocal liné voltage (100 - 260 VAC at 50 or 60 Hz). You do not need

to set the line voltage. The mstmment is stnpped with the necessary
fuses instailed.”

You should provide a stable, spike-free power source. This will avoid

intermittent failures and unexplained occurrences (lockup, loss of -

memory, incorrect operation) that are directly related to poor power.
We also recommend that you use an uninterruptable power supply

~(UPS) for maximum pro_tectlon from_ppweprelated failures.
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~ Unpacking

Your autosampier was s}npped ina spec1aliy desxgned shxppmg '
container to protect it from damage during transit, Upon arrival,

© . inspect all containers and immediately report any damage in transn to
- the transportation company. Have the carrier note the shipping crate's
- condition on both the delivery receipt and the freight bill. The carner
s respons;ble for all damage mcumd in shipment. .~

Al SpecthYS’I‘EM autosamplers are sh:pped with the sample trays

and syringe(s) installed. A cardboard shipping insert on top of the -
sample trays restrains the XYZ arm and holds the sample trays in
place during shipment.” Remove the shipping insert. Retain both the _

~ " shipping i insert and slnppmg crate should future shlpment become
necessary.. :

After unpackmg, mspect yonr autosampler and its accessories for

missing parts and/or physical damage. Ifdamage is found, notify *

- .. -both the carrier and your. Thermo Separation Products Tepresentative.

Please do not return goods without prior authorization (eithera

- Retumned Goods Authorization number ora Retumed Matenals
= Authonzauon number) from Thermo Separauon Products
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~ ACCESSORY KIT

- The contents of your accessory kit wﬂl vary wnth the model and
~ options you ordered (refer t6 Table A.1). Notify your Thermo

- Separation Products representative of any shortages or damage.

Table A.1 Accessory Kit Contents -

- Standard Accessory Kit -
| PartNo - Qty - Description
4 1413-0300 1 250 mL glass bottle, screw top
1 2522-0066 -3 extra long Rheodyne ﬁmng/bushmg
2522-3830" 3 | - Rheodyrne ferrule o
5101-1851 .| - 1 6.3A fuse, 250V, SB- - -
A0941-010 - | - 1. Tube, Stainless steel,.060DX. 01 1LD. 12 mches _
A0941-060 - -1 Tube, .06X.01X4.0 _ :
A2203-020 1 Vialkit (100) -
A3563-010 1 Flush waste container -
A3651-010 1 Bracket, flush solvent bottle
- Ad095-010 - 1 “Cable assembly (4-conductor)
A4105-010. 1. | Sclvent line preparation kit (cap and hnes)
-~ A4162-020 e Labelset
- 7111-0605 - 2 _ -Screws for bottle bracket -
Sample Preparatmn Accessory Kit (AS3000)
A4094-010° 4 ‘Solvent filter S
-A4063-010 4 125 tubmg assembly wzth Chemmen“‘ ﬁtnngs _
_ Inertl’Blocompanble Accessory Kit
1413-0030 - 1 250 mL glass bottle, screw top S
2103-9119 1| . connector, plug, cable, (12FM, SMM) -
5101-1851 1 - 6.3A fuse, 250V, SB -

- A2203-020 1 - Vial kit (1 package contains 144 v1als)
A3563-010 1 ‘Flush waste container. : :
A3651-010 . 1. | -Bracket, flush solvent bottle - -

A3786-010 T - PEEK tubing, 3.94 x- 010 LD.

-~ A3788-010 3 PEEK tubing fitting, 1/16 O.D.

~A4095-010 1 | - Cableassembly, 4-conductor .
-A4109-010 | 1 ~ Solvent line preparation kit -
1 A4162-020 - S N ~Labelset :
- T111-0605 2 Screws for bonle bracket
5/93 Thermo Separation Products’
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Installation
REAR PAN_EL _ e _Installatxon is easiest it you make the rear panel connections first.
S E *" ' 'The rear panel installation procedures include plumbmg (ﬂush bottle)
| _ ' system communication, and AC power. e
Plumbihg pae " Your accessory k1t mcludes 2250 mL ﬂush«solvent botﬂe and cap’

- and a bottle bracket. The bracket attaches to the upper-right comer of -~
‘the rear panel (as you are facmg the rear of the instrument) and holds
 the flush bottle in the correct posmon and elevanon for opnmal ﬂow
through the lines. :

NOTE: If you wish to use your aum solvent bottle or ather contazner be
sure that it is clean and chemzcaliy mert We recommend using glass
- bottles. :

HINT: If you purchased the SpectraSYSTEM Solvert Cona'ztzorzmg Module
(SCM400), you may want to store your flush solvent in one of the bor_:_les in
- your SCM instead of mstang a separare ﬂush bortle and bracket.

Bottle Bracket
~ The bottle bracket fastens to the rear panel with two th]hps—head
- screws included in your accessory kit. ‘To install the ﬂush—bottle
“bracket: :

1 Align the bracket's mounnng holes with the coxrespondmg
screw holes on the autosamplefs rear panel (Fig A2).

2. Insert the screws into the holes and tighten’ them in place Be .
" sure that the bracket is fastened securely onto the back of the -
R mstmment ' S :
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TR S 6-Port Solvent-Selection - o o
COMM Port o Vawe ..12 Pin Tgrmmal _ Bqﬁsli;ggs;:ket

WARNING

%

qf =
.k

SRR

\¥\‘\.§‘}\\§“'

Fuse Compartment. - AC Power Air-SUpply'_?_oft

AS-Z004B\DT

- Figure A2 The autOsamp?eris rear pariel connections :(witfz the Sample Preparation
' : e : '_Optio_n installed) - :
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Flush Bottle. L -

-~ 'The flush bottle rests in the bracket and connects to the factory-
~installed flush line via a Cheminert® union. The cap assembly comes -
~withthe 1/8" OD x 1/16" ID Teflon inlet line and hzgh~molecular—

we1ght polyethyiene fﬂter attached.”

* Use the following steps 0 mstall the flush bottle:

1. Rinse the bottle with LC-grade solvent to remove any dust
Then fill w1th appropriate L.C-grade: solvent.

2. Insert the filter into the solvent bottle and screw on the cap
- Make sure that the mlet ﬁlter rests on the bottom of the solvent'
-_bottle

3. Run the vent line to an appropnate exhaust apparatus

pamcularly when solvents with harmful vapors are used

- WARNING - Chemical Hazard' Many LC solvents are hazardous
and must be handied properly. Always dlspose of waste solvents in an
: 'envnronmentally correct manner.

4. Place the ﬂush bottle i in Ihe bracket.

._ CNOTE:If you did not purchase the Sample Preparatton Opzwn proceed io
S "System Commumcazzon" on page 109. ; : :

If you purchased the Sample Preparanon Optzon you will also need

to install your external solvent bottles and lines and connect the

heator/mlxer 1o an air source.

- External Solvents (31-34) (Sampie Preparatlan Opﬂan) -
- Ifyou purchased the Sample Preparanon Option, the internal solvent-
ling plumbing is already installed. You only need to setupyour .-

extemal solvent bottles and cap assemblies (not supplied), and
connect the inlets and filters 1o the solvent-line extensions on the rear

; : panel (Fig.A.2). Your accessory kit contams four solvcnt hnes and
- four filter assembhes : REPEE

‘Each solvent line has a ﬂa'r’ed '(ﬂénged) Chenﬁoert hut on one' end; the

other end is flareless. To connect a solvent line, you simply connect

- the Cheminert nut to thc'Cheminort umon on the appropriate solvent-
- line extension and attach the filter assembly to the other (flareless)

Use the followmg procedure 0 connect each extemal soivent line to
its extensmn : _

Demgnate four botﬂes as your solvent bottles (81 S4) and plan 3
. -the reqmred space near your autosampler _

2.7 Remove the. soIvent lines and numbered labels from your '

- accessory kit.

' -3 ‘Clip the tie- Wrap that coﬂs the solvent—hne tubmg dunng

: shlpment
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System :
Communicatlon

AC 'Pow_er

4, Remove the red shxppmg cap from the end of the appropnate
solvent-line extensxon _

NOTE: You don't have to use all fow' solvent borrles Leave the red
.sthpmg cap on the end of any salvenz line you re not planning to -
use. : _ .

5. Connect the Chemmert urion to the Cheminert nut on the end
~ of the appropnate solvent—lme extensxon

NOTE If you are gomg 10 use bottle «caps, thread the ozher
{(flareless) end thraugh the bottle cap.

6. Remove a filter assembly from the accessory kit

7. Slide the filter over the tubmg with the threaded pomon toward
the end of the tubing.

8 _Repeat steps 3-7 for the remammg solvent bottles and hnes
Heater/Mixer Air Supply : X

- The Sample Preparation Optzon also’ reqmres that you connect the SR
- heater/mixer to an air supply. The heater/mixer requires a clean, |
filtered, regulated air supply (40 - 100 psi) to prevent paruculates

from obstmcnng the narrow tubing in the heater.

- NOTE: Youcan also use dry, ﬁltered house air.

Conriect the autosampler's air input line to your air supply. The é‘ir'

" inlet line is located in the lower right-hand corner of the rear panel
: (Flg A2). Ttis ﬂared and has a Chemmert nut on rhe end

g Use the followmg steps as gmdehnes and adapt as necessary when

connecting your autosampler to-your air supply.
1. Remove the red cap from the end of the air mput line.
2 Attach the ﬂared end of the air mlet lme to your air supply

NOTE: Dependmg upon your regzdator you may need to cut off the -
Cheminert nut and flared end of the air supply line and use a
standdrd 1/4” brass fitting in order to make the conn ection.

3. Connect the brass connector to your regulator and use a wrench
‘tot ghten itin place. :

Your SpectraSYSTEM autosampler canbe connected to othcr
- 8pectraSYSTEM modules or to non-Thermo Separation Products

modules via the rear panel's 12-pin terminal. Referto Appendlx D 10

: connect your autosampler to other LC modules.

- Locate the power cord i in the shlppmg container (not n your

accessory kit). Insert one end into the AC power receptacle on the
rear panel and the otherend to a grounded power outlet. You don't

- have to worry about the fuses. Your autosampler is Shlpped \mth the

correct fuses mstalled

. 5/3
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- FRONT PANEL  After you've completed all of 1he rear~pmel connecnons you can
: ' [ move to the front panel :

Thé front panel connections include: -
- = Solvent tray/waste container installation
- ¢ Pump-autosampler connecnon
* Column installation . :
‘e Autosample r—detector connection

- The 250 uL synnge 4O-v131 sample trays, sample needle, anda
lOO L sample Joop are already installed. B

NOTE: The ASI 000 comes with the 20 uL sample laop mstalled

: Ifyou purchased t_he Sample Preparauon Option, the large (2 5 p.L
_ syringe) is also factory installed. If you purchased the Tray e
-+ Temperature Control Optxon, your trays have only 35 vial posmons -
- (to-accommodate the tub insulation). If you purchased a -
- inert/bibcompatible mslzument the mert/bzocompauble needle 1s
already mstalled D . :

= CAUTION! If you purchased the column oven, you'll connect your
@ - 'pump outlet line to the autosampler s solvent preheating tube (rather
.- than directly to the injector valve), Be sure to use the correct ;
-autoszmpler-pump cormecnon procedure when installing your system v

Solvent Tray/Waste- A solvent~collectlon tray is prov1ded for small~volume apphca'aons
_' Collectlon Container For Jarger-injection applications, or for those requiring frequent
: i flushing, you may wish to install a carboy or other large container for
waste-collection. Install a Waste-collecmn container usmg one of the
followmg procedures. : i -

Solvent Tray ' ' '

The solvent tray (the flat, white plastic container mcluded in your
~accessory kit) can hold 100 mL of waste. To install it, simply slide it
into the compartment ‘under the front-left side of the instriment.

'NOIE The back of rhe campartmenz prevems :he tmy fmm sliding roo far
under the instrument,
~ Orient the tray so that the black—plastlc barbed elbow fitting is -
- directed through the hole in the hqmd-collecuon trough (across the
- front of the mstmment) (Fig. A, 3.

' NOTE: Sometimes the barbed ﬁmng may become a’ts?odged duruzg _
. Shipping. Be sure that the end of the barbed ﬁmng is dzrectea’ zhroug}z the
hole (nat into the rrough) - _

N
)
R
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2x24 Alpha-numeric Display

J

S

'\\\%\\\\\ N

- Oven
(Optional)
. :TO .
Detector -
From . _
Pump  |» \\\
v o
_Si'ngle-pi'ece : " Elbow Solvent A|um:num 'Pb\&er
Injection Needle . Fitting Pre-heat Mountmg Switch
' SR ERTE Tube Plates .
qum d ey (Qven Mode!s
Collection lledts onw). 2
Trough : S g
Fi zgure A 3 T he autosampler s fram‘ panel connections { rhe opnonal column oven
znstalled)
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Pum'p-Autosampler
Connection.

Other Waste-Collectlan Contamer :
If you elect not to use the autosamplex’s solvent tray, you']l need to

prov1de some orher waste-co]lecnon devzce

To hook up your waste contamer locate the Tygon@ tubmg mcluded

In your accessory kit and connect it to the end of the black, barbed
- fitting, To prevent backflushing into the lines; place the container
- lower than the mstrument. Dlrect the Tygon tube mto your contamer

- 'The way you connect the pump depends upon whether or not a

column oven is installed. Fori instruments without the column oven or
for menfbxocompauble instruments, the pump is connected directly to

' the injector valve. If the column oven is installed, the pump is

connected instead to the factory-installed solvent-preheatmg tube, a

- tube that routes behind the heating mantle (plate), up through the
- service Ioop, and then to the m_;ector valve :

" NOTE: Your standard accessory kit contains two pieces of 0. 01 0ID

. Stainless-steel tubing (one 4-inch piece and one 12-inch piece). The 12-inch
~ pieceiis included to make the calumn—detector connection, but may be used
- mstead 10 make the pump-awosampler connectzon :

- Without the Column Oven lnstalled

The instrument is smpped with the needle and flush liries mstalled

~-To connect your pump to the autosamplex‘s mjecuon valve use the
followmg steps: - _ _ S

L Remove the column compartment cover (1f you have not
- already done- so) and: set it aside. .

" NOTE: The cover fits snugly To remove, place your fingers or .
thumb in the indentation on the top edge of the column door and pul!
' back toward you firmly. : '

© 2. Rotite the pump outlet line through one of the two nctches on

the left side of the autosampler.

°3. Connect the line 1o port 6 (Fig. A4) on the mjector va}ve

B Fmger-nghten then use a 3/16" wrench to nghten the ﬁttmg an
extra 1/8 tum. _ _
NOYE Do not under- or over—nghten zhe screws; or damage tothe

connections could occur. Undertightening causes leaks;.
ovemghrenmg may cause Ieaks or damage tize connecnons
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ASZOOTEM .

F i gure A 4 The autosampler s mjector vaIve

- With the Column Oven lnstalled . e

- ‘The instrument is shippéd with the column oven assembly and the
flush and needle lines already installed. The stainless- steel, low-

- dead-volume union that connects the pump ouﬂet tubing to the
column oven tubing is also factory-instatled. You will haveto _
connect the pump to the preheat tube, however. The preheat line nins
behind the column oven, through the oven's mantle, up through the
service loop, and into the injector valve This prov1des approxm]ately
180 L of preheated solvent.

- Connect the pump to the preheat tube (F1g A. 5) as foHows*

1. Remove the column oven cover (if you have not already done .
-~ 'so) and set it aside.

-NOTE: The cover fits .mugly To remove, place your firigersor
thumb in the indentation on :he :op edge af the column a'oor and pull
. back towara' you firmly. - _
© 2. ‘Route your pump outlet hne through the lcwer notch on the left
- side of the autosampler. R
3. Connect the line to the low-dead-volume union on the preheat
~tube as follows: :

a.  'Locate the ferrule mcluded in your accessory kxt

. b. Thread the tubing through the fitting, and place the ferrule
onthe end of the preheat tube (Flg A, 5)
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" c. Then use two 1/4" wrenches o tighten the connection. Use

one wrench to hold the union body and one to tlghten the
nut 1/8-tum past the stop '

~Referto 'Chapter 3 for instructions on operating the oven.

Low D'ead-‘_\/o!uhe Union -

Pﬁmp Outlet Line

Nut '.Fe.rrIUIe

AS-ZO13E/KF

- Figure AS The pump-to—prehe_&z‘ tu_bé connection
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Sample -_Loop -

Instatlation

‘Column Installation

_ The AS3000 autosamplers come with a 100 iL sample loop installed;
- the AS1000 autosampler comes with a 20 UL loop. If you wish to
change sample loops, refer to Chapter 5, page 95. :

'_Wathout the column oven msta]led the column reqmres no specw.l

installation. If the column oven is installed, the column is placed -

between two aluminum column mounts that attach tothe column

oven's plate. The aluminum mounts increase the oven's resistance o

- ambient temperature changes, thereby ensuring a stable column
temperature. They also provide excellent heat transfer from oven to

column.  Both mountmg procedures are described here

- Without the Column Oven Installed S _
- Use this procedure for mounting a column on instruments without the
~Column Oven Optzon and for inert/biocompatible versions.

- NOTE: F Iush/purge the pump-and autosampler lines before connecting .the

column. This will ensure that no air gets into the column.
Mount a column on your autosampler as follows

1.- Locate the 4-inch length of stainless steel tubmg (0. 010) and
fittings included i in your accessory kit. :

2. Connect the 4-inch tubing to the inlet end of the column
3. Connect the other end of the 4-inch tubmg to port 50n the
o mjector valve: (Flg A. 3) -

“-NOTE: Thermo Separauon Products columns are connected such
that liquids flow from left to right as you read the label. If you're not
using a Thermo Separation Products column, refer to your column
documentation to orient your column in the correct direction of flow..

4. Usea 1/4 - 3/16" wrench to tighten the fittings. If you're -

installing the column onto the autosampler for the first time, -
tighten the fitting 1/8-turn past finger-tight. Otherwxse, tighten -
the fittings 1/16-turn past ﬁnger—nght S

CAUTION! Do not overtlghten the: fimngs. You could damage, or
- cause leaks to form around, the column connectzons. S

With the Column Oven instaﬂed

If you purchased the column oven, the column secures directly onto
the front of the oven plate. The instrument is shipped with the
column mounts a]ready installed. To remove the front pomon of the

~ mounts: _
' NO?E F lush/purge the pump and auzosampier lines before comzecnng the

column This will ensure that no azr gets znto the column.

1. Use aflat-blade screwdnver to loosen the mounnng screws and '
~ to remove and separate the column mounts. - ' .

“NOTE: Thermo Separatzon Products columns are usually connected
such that liquids flow from left to right as you read the label. Ifyou

" -are not using a Thermo Separation Products column, refer to your
column documentation to orient it in the correct direction of flow.
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: Aotosampler-_‘ .
.- Detector Connection -

o2 Place the column between the column mounts and replace the -
: mounnng SCrews to secure the column in place -

' The 12-inch piece of 0. 010 D tublng is prowded in your accessory

kit to connect your autosampler to your detector. S1mp1y, connect the
outlet end of the column to your detector (Pig A3).

_ NOTE: If you are usmg a Thenno Separation Products derectar you won't

need the 12-inch tubing because the detecior's zniet linegj zs long enough o
reach 10 zhe ouﬂet end of your column.

“You have completed the front—panel connections. Replace the

- _column oven cover. It snaps firmly into place.

HINT (Toreplace the door piace the boztom edge mta place and then snap _

o the top closed.

lnstrument Startup and Prlmmg Procedures

'STARTUP

 PRIMING
250 L Syfinge o

‘After you have completed the rear and front panel connecnons you
_ need to start up and pnme your autosampler to wet all of the lmes

| : 'Tum on your instrument by pressing the on/off button located in the
lower nght—hand comer just below the front panel (Fzg A3).

Dunng startup, the mstmmcnt's self-djagnosuc sequence
e '-Completes a series of ROM checks
- Completes a series of RAM checks
- = Activates the injection valve = : -
~.+Verifies the proper connecnons onall mstalled opnons '
e Verifies the proper operauon of all sensors -

s "Homes" (returns to starting posmon) all syrmges and motors i

‘To prime your instrument, you'll need 0 ﬂush all synnges and hnes
- with an appropriate solvent.

_ CAUTION' The autosampler is shxpped wuth methanol n the hnes. Be

suretousea mlscxble solvent.

- “HINT: If you purchased the § ample Preparazzon Opnon proceed 1o the

"2:5 mL" section to begmmng primingthe lines using the prep syringe. It :
wiil requzre Iess time. Then return o the "250 uL Syrmge" section. '

- Toprime the autosampler"
- 1. Fill your flush solvent botﬂe if you have not already done $0.

2. Press [MENU] and select. /COMMANDS/, (Fig. A. 6)
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_Flush’sample'Syiinge
Initidlize Hardware
CInjector - S

Arm -

\ Figure A6a The Commands Menu

. Flush Sample Syringe'

1. Flush Prep Syringe

o Initialize Hardware .
~Injector : o
" Atm

F zgure A 6b _The AS3000 Commands Menu with the Sample
' Preparatzan Optzon mstailed e

3. Select /F]ush Sample Synnge/ to access the menu shuwn in
e Figure A.7. o
4. Usethe[+] and [-] keys to select 65()0 uL Then press
{ENTER] to initiate- the ﬂush operanon

CPlush 5000 L

| __'__FigureA.?' The Flﬁ.i;h_ _Sample :Syringe Menu _

- The autosampler automaucally ﬂushes the sample syringe and ﬂush
: lines with the spemﬁed volume of flush solvent and returns the
“syringe to its starting position. The recommended 5000 pL flush
- takes approximately ten minutes. Durmg the ﬂush sequence a
- conﬁrmauon message is dlsplayed '

25mL Syringe .. If you purchased the Sample Preparat:dn Option you must also flush
: - - thelarge (2.5 mL) sample preparauon synnge and extemal solvent - -
lines as follows: s

1. Fill each solvent botﬂe w1th an appropnate solvent
2. Press [MENU] and select /COMMANDS/

3. Select JFlush Prep Synnge/ (Flg A6).
4

Use the [+] and [-] keys to select 6500 |,LL Then move the
-~ cursor to the Solv field and select /Btl/. Press [ENTER] to
initiate the ﬂush sequence '

Plush 5000 hL Solv Btl

 Figure A8 The Flush Prep Menu
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@ o CAUTION' If there is resxdual airin the solvent-holdmg loop,
- flushing may expel solvent out the open port. To eliminate
©. residual air that may be present during shipping, be sure to flush
' the lines with Btl selected beerg ﬂushmg with §-1 through S-4
selected.

5." Repeat this step forS-1 through S-4 with 1000 LLL from the
- : 'ﬂuSh bOtﬂe (Bﬂ) : ;

: The'autosampler automancally flushes the selected solvent line with - -
. the specified volume of flush solvent and then retums the synnge to
its starting position. - ; '
@ o _CAUTION' If you are replacmg synnge(s), be sure to install the 2.5 mL
AR - syringe in on the left. Injecting small sample volumes w1th the Iarge _
syringe can adversely affect reproducnbxlxty '

Performance Vermcatnon

After you have mstalled your Specu'aSYSTEM autosampler we

©  suggest that you run a standard sample, such as a0.5% mixtare of

- toluene and methanol, to venfy the instrument's proper opemnon In

' - addition, you can use the following procedures to test your -
instrument's reproducibility and sample carryover, and to troubleshoot
:and mamtam the instrument i in the future. SR

‘REPRODUCIBILITY Use this procedure to measure your autosampler's reproducibility. In
S - this procedure, you'will inject several volumes of a standard *sample"
of 0.5% toluene:MeOH, determine the percent relative standard -
. deviations (%RSD) for the injection volumes, and compare them with
~ the desired results included in this section. The test will require
- ‘approximately three hours Retam these results for compansou
- should troubleshootmg be necessary :

B _ Use the followmg HPLC. column, solvents and test "sample"

Column: © = ' 46x 100 mm Sphen-s RP18,5 micron
 Flowrats: . 1.5 mL/minute : '
~ Mobile phase: ~ 100% HPLC-grade methanol '
Flush solvent: - 100% HPLC-grade methanol
Test Sample: . 0.5% toluene in methanol
Detection: f 254mm
TestSetup Set up the test run as follows

‘1. Fill five vials with the test sample and place them in tray
posmons A01-A05.

2 Create a file using the InJectlon Menu parameters shown in
thure A 9 '
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Injection Volume '~ 7010
InjectionslSample e o 10

: Cycle Tlme g B R  -+
Col oven OFF " Temp 18 :
TrayTemp _Or? Temp 20

F zgure A9 The Injectzon M enu pe)fannance verzﬁcanon paramerers :

3. Remm to the Edn Menu

" 4. Access the More Menu and verify that the Needle Height isset

- 102.0. (Do not change any other parameters in th.ls menu.) -
5, Retumn to the Main Menu and Load your file. -

6. Press the [SAMPLES] key and setupa sample queue that
- contains five sample sets of one vial each. For each sample set,
- enter the following Sample Menu values

~Inj/Sample 10
Cycle'i‘une_ 15

‘No.Vials .~ 1
© Vary the injection volume (I.l'l_] ”Vol) for each set’ usmg the
values llstedm'l‘able A2 R
g 'ra_ble A2 _Reproducibi_lity Téc‘t Sample Queue Parameters
Sample  Inj  Sample
Set Vol.(uL)  Vial
1 100 A0
2 1 AQ2
3 3 CA03.
4 o A
5 10 A5

7. Retum to the Mam Menu

8 Flush the synnge with 500 pL of flush solvent. (Select
~ /COMMANDS/, /Flush Sample Synnge/)

| 9. Inspectall sample lines for bubbles. (Be sure to check the

Teflon line that connects 10 port 3 of the injection valve.) If
bubbles are present, repeat step 8 unnl all bubbles are removed.

'10. Check for leaks, -

11. mmallze your pump.’ _

- 12. Prepare your integrator for a run. -

'13. Press [RUN]L.-

593
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| - The instrument should perform 50 lIl_]ECtiOl’lS The ﬁrst group of ten -
; injections is used to ethbrate the system so don't use the data from -
o these m_;ecuons - Fiat _

" %RSDS  Determine the percent relanve standard deVIauons (%RSD) for the
- injection volumes and compare them with the desired results in
e Table A3, - e

Table A.3 %RSD Results for the Reproducibility Test

Volume (npL) . %RSD
AT ot
-3 e '<O7
e
0 <05

o Typu:a] valge
**Instrument specxﬁcahon

- If your results are other than expected refer to Appendlx Cfor

_ troubleshootmg G
" SAMPLE . "I}us procedure wxll allow you to venfy that the sample carryover is

CARRYOVER - below the 0.01% specification for your autosampler. It requires the = -
S use of silicon septa, a deflected point needle (p/n4719-010, -020), the
appropriate volume of the required flush solvent, and clean (not
.~ previously used) blanks. The procedure minimizes the effects of
- sample concentration or chemistry, chromatographic conditions, -
- detector linearity, or other hardwa.re charactensncs that xmght affect
- ‘sample carxyover :

'I'hxs procedure is i Qexngen; of sample- and system-spemﬁc
- characteristics. It reduces sample effects including extinction
 coefficients, chemical interaction with other sample or system
components (the column), and sample degradation. It also minimizes
- System effects including detector linearity, pump and mixing -
' 'anomahes, and column and guard~column contammanon o

: In thlS procedure you will mject your sample, a subsequent blank

- (BLANKY), additional blanks to retum the system to baseline, and
then a standard (STANDARD) that is 0.01% of your sample. You
will determine the % carryover by multiplying the ratio of the
'carryover by the 0.01% spemﬁcanon e .

Carryover [Peak AreaBL ANKl /Peak AreaSTAND ARD] x 0. 01%

I deszred, r_un this pro_cedure three t_;mes _to-replieate the fesults._ :
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'Méterials

~Sample Preparation

Blank Preparation

“Test Procedure :

& To perform this procedure you‘]i need

- Your sarnple _
- vmls, septa, and caps for each run
' Autosampler with deﬂected point néedle
CAny HPLC pump, detector, and data system

ol o r*-'

Prepare your SAMPLE and STANDARD as foﬂows S

1. Place appropn ate volumes of sample and startmg mobﬂe phase
into a vial labeled SAMPLE.

2. Dilute your sample 10,000 tun.es in startmg mobile phase and
plpette into a vial labeled STAN DARD.. - _

Example

1. ‘The sample is 100 mg Protem inl mL PhOSphate buffer
' (SAMPLE)

2 Transfer 1 pL into 9. 99 mL of Phosphate buffer
(STANDARD) _

Prepare your blanks as follows: :
1. Pipette fresh startmg mobile phase into five vials.

2. Label vials as BLANK BLANKi BLANKZ BLANK3 and
BLANK4 for each test set

System Setup -

- Set up your system as follows: .

1. Prepare the appropnate mob:le phase(s)

2, Setupthe appropnate chromatographlc condmons for your
' sample. :

3. Set up your mtegrator/data system SO that it dxsplays retennon
- times and peak area mformanon

- Autosampler Setup
g Set up your autosampler as follows:

1. Set the flush volume to 2000 mL
Press [MENU] /Fﬂes/Flush Volume/
b Select 2000 mL
NOTE: The flush solvent should be the starung mabzle phase or
other solvent that completely dissolyes the sample.

B 2 In the In;ecnon Menu, set the injection volume (loop sxze) to 5,
_ 10 or20 uL as appropnate : _

3. Set the number of I mjecncns to1.
In the /Fﬂes/More/ Menu, set the mgecuon type to Push.

ThennoSeparationPro_dﬁCts e v



5 Set the vial posmons as follows

AO1: Blank ~
A02: SAMPLE
_ -AD3: Blankl
. A04: Blank2
A05: Blank3 =~ ' ' '
(Add additional Blanks as necessary to a]low the system to
return 1o baseline before runnmg the STANDARD )
- BOI: STANDARD .
B02: Blank4 :
(Add additional Blanks as necessary to allow the system 1o
' 'remrn to baseline before replicating the test.) .

6. Set up two addmonal groups of seven vials to run the carryover '
Lotestin mphcate (opuonal biit recommended). =

7 Run your HPLC system using the appropnate chromatographlc
- conditions for your sample

| Carryover - . 'I‘o ca.lculate the % sample can'yover
Calculat_lon S - G BRI
' “ 1. Divide the peak area of Blank1 by the peak area of the _
STANDARD. This gives you the ratlo of the carryover to the ,
- 0.01% specnﬁcanon :

2 Mulnply ﬂns value by O 01% to- obtain the percent carryover

Example

If the peak area for Biankl is 110,958 counts,
and the Peak area for the STANDARD is 656 283 counts, -
the rano of the carryover to the. spec1ﬁcat10n is'

1 10,95 8/656.-283 or O.-1_6_91
% carryover =0.1691x 0.01% -
% carryover— O 001691

Spécification- gl Smce 0. 001691% < 0 01% the autosampler is w1th1n spec:ﬁcancn

122 B L Thermo Separation Products - L s,



DlLUTIDN ' This procedure is used to determine your autosampler's dilution

_ REPRODUC!BILITY reproducibility. In this procedure you will prepare and inject five

1/100 dilution from a standard sample of 50% Toluene:Methanol.

- The percent relative standard deviation of peak areas will then be
-determaned across the five samples and compared to the specification

presented in this.section. The test will require approximately 1.5

~ ‘hours. These results should be retained for companson should
2 troubleshoonng be necessary :

Use the followmg HPLC column solvents and "test" sample

- C_olumn . Spheri-SRP18, 5 micron, 100 X 4.6 mm
- FlowRate: = 15ml/mm : :
~ MobilePhase: - - 100% HPLC grade Methanol (MeOH)
" Flush Solvent (Btl & 8-1): 100% HPLC grade Methanol (MeOH)
Test Sample: = 50% Toluene in Methanol '
'Detection:' S 254nm
TestSetup ~Sempthe test run as follows _ _
.1_. Fill five vials with the test sample and place them in tray .
e posmons AO] A03, o ADS, A07, and A0S.
2. Place empty vialsi in tray posmons A(}z AO4 AOG A0S, and
- -AD10.
3. Advance to the. Sample Prep menu in Method 1 Enter 1 for
~ thedilution - template and setup the
' paramete:s as fo]lows: : :
- Template 1
Lo Dﬁuuon

:'- # of dilution. cycles 1
© -1/Load 1000miSolvS-1
~ -2-Pickup 10mi Sample -
~ -3 Pickup Oml Sample -
B chkLGOmlSampIc g
_*5 Add IOOOmltO Sam+ 1
< Mix for 0.5 minute
s Overlap enable - Yes -

~ 4. Flush sample syrmge with SOOml Next flush the | prep syrmge'
' with4800ml -~ - - - from Btl and S-1. Check
- lines for air bubbles, repeat if necessaxy :
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5 Press the [SAMPLES] key and setup a sample queue that

- contains five sample : - sets of one vial each,
- For each sample set ‘enter the followmg Sample: Menu :
valués: ' _ .

Inj/Sample 3
Cycle Time" 15
" No. Vialsl -

Vary the sample: v1a1 posmon for each sample set

SampleSet - Inj. Vol =~ SampleraI
1T 1 A0
2 10 AR
o 10 oA
4. 10 A
510 AO5

6. Initialize your pump and check for leaks
1 Prepare the mtegrator for arun.
8. Press [RUN]
The autosampler will prepare 5 dilution of the test sample that make a
1+ 0.5% Toluene in methanol sample. It wﬂl then mject IOrnl of the -
S dﬂuted sample three times. :

. % RSD . When the test run is complete, gather the area counts for each of the
- - “sample set's third injection. Calculate the average of these five area
. counts and their standard deviation. Divide the standard deviation by
‘the average area count and multxply by 100to obtam the % RSD

The Specxﬁcatlon is< 1%

'_ CIF your results are not wnhm the speczﬁcanon range refer to :
) Troubleshootmg in Appendlx C. : :
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" -Sp_ecificatiOns and -War_faﬂfy o

: Specifications

Fixed-Loop

- Vial capacity -

120 vials in three removablc trays 7
105 vials with tray temperature c;ontrol :

Vanable Vohrme '

I’Uectzon Precision .- _
<0.5% RSD @ 10 uL or greater

Injectzon Volume -
0.1-100pL mjectron standard (250 pL syrmge)
up to 1000 pL injections with larger loops and synnges

Injection Precision - Ll
<0 5% RSD@ 10 p.L or greater .

Injection Volume
20 pL standard (250 uL syrmge) : -
1000 L. mjecaons with larger loops and synnges

Sample Carryover '
<0.01% at 300 pL. flush voiume
5 mL ﬂush volumes can be set

: MImmum Sample Volume |

1L can be m_lected from 5 pL with ani end-port needle :

- Needle Herght

Programmablc in0.1 mm mcrements

. Column Oven (optional) - S - g L
' Settable in 1° increments from 20° - 86°_C, starting at 5°C above ambient

“Temperature stability £0.2°C
- Accommodates up to 30 cm columns

Tray Temperature Control (optional) _
- Settable in 1°C increments from 0° - 60°C
 Temperature stability £1°C S
Typical vial temperature from 4° - 50°C

o 5m3
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' Sample Preparanon (ophonai}

- Reagem‘ Vials
'  Three vials can be specxﬁed per :ﬁie

Dzluaon Solvents _ '
~Four extemal solvents can be selected

'Heatzng/ang :
Single vial, vortex heater/mlxer o 5
Settable in 1°C increments from 30° 100°C_

Dzlurwn Preczszon
Typzcally <1 0% RSD for a 1/ 100 d11ut10n (combmed chlutmn and m_]GCDOIl)

. Dzspensmg Precision
Typmally <02% RSD for 1 mL

Method Files
' Protected in non~v01au1e memory

'Commumcanons

| Remote Inputs : :
' PumpReady, Inject Hold ‘

: Ouzputs :
" Pump Stop" -
AutosamplerReady
Inject. S
Gradient Start - =
.- Four timed-event outputs
BCD (optional)
SpectraNETlRS—Zj’Z port -

Amblent Enwronment . : A
IO° 40°C 5-95% relatxvehumday s

D1menswns

37cmx41'cmx51cma{xWxD)

Weight e -
16 kg standard 24 kg W1th all opnons msta]led

Power requlrcments - ' ' :
100/12(}/220/240 VAC normnai 80 450 VA
S 50/60 Hz - _

Product Ceruﬁcanon ' o
T CSA; ’I’UV/GS FCC (EMI) VDE (EMI) apphed for

126
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_ Thermo' Séparati'dn P'rcdu_ct's' Waf.réhty |

COVERAGE
Thermo Separation Products (TSP) warzants that producfs

manufactured by TSP (including those scld under the -
Linear label) shall be free of defects in materials and

' _workmaniship for the warranty period which commences -
at date of shipment. All product warrarities provzde, fora

period of one year, parts (exduding all normal .
consumablé, wetted, and maintenance items), labor, and
travel within a radius of 75 miles) from an TSP authorized
Tepair center. Table 1 lists produicts warranted for five
years, years 2 through 5 of which provide only for parts. -

~ TABLEI:
msmumnscovsmsm
. FIVEYEARWARRANTY

- Autosamplers L
SPECtraSYSTEL'I@ASlOOO AS3000, andASBSOO .

Pumps
constaMetric® 3200, 3300 and 4100

_ Specn‘aSYSImPIOOO P1500, PQOOO andP40(D' :

Detecfors
UV/Vis: spectroMomtor@ 3200 and 4100 '
SpectraSYSTEM UV1000, and UV2000 -
. Diode Artdy: spectroMonitor 5060+ :
Refractive Index: ‘RefractoMonitor® IV
-~ Scanning: FOCUS Detector
Fluorescence; FL2000

_'Ineegg;a_ltors o
Chromlet -

Other -
LCmixer

TSP warrants that fi.nnware dsxgned by TSP for use with

. a TSP analytical instrument will execute its programming -

instructions when properly installed on that instrument.
TSP software is warranted under a separatelicense :
agreement that cani be found in the appropriate product

manual. TSP does not warrant that the operation of any of

- its instruments, software, or firmware w:ll be
'mmmrrupted or er:or-free. -

Instruments, parts, and actessories not manufactured by
TSP, may be warranted by TSP for the specific itemnis and
periods expressed in writing on TSP warranty statements
. or published price lists. All such accessory warranties
extended by TSP are limited in a¢cordance with all the
terms, conditions, and other provisions stated in this
warranty. TSP makes no warranty whatsoever concern-

ing products or acc&ssones ot of its manufacture, except

as noted above,

- Customers located outside the Urited States or Canada -
should contact their local TSP representative for ‘warranty
mformahon appropnate to then' locale S :

_CUS_TO‘MER _RES_PONSI_B_ILITIES 2

The customer bears the following responsibilities with-
Tegard to mamtammg the warranty. The customer shall:

1." Perform the routine maintenance and cleaning
‘procedures spedified in TSP's operating and service
manuals at the required intervals. Failure to perform
‘specified mamtenance will automanmily void
- warranty. : :

2. Use TSP replacement pa,tts. Faxiure fouse the -

- specified replacement parts wﬂl automatunlly void
Cwarranty. _
3. -Use TSP.or ’ISP-approved consumables such as paper,
: disks, gases, solvents, columns, syringes, lamps,
~needles, filters, frits, batteries, vials, etc,

" 4. Provide access to the products durmg the coverage

... pericds to perform service,
5. . Provide adequate and safe working space around the
- products for servicing by TSP personnel. - .

* 6. Provide access to, and use of, all information and

. fadlities determinied necessary by TSP to setvice |
and/or mairntain the products, {Insofar as these items -

- “may contain proprietary or classified information, the

' customer shall assume full responsibility for safe:
. guarding and prote‘cﬁrig _t.‘hem from ’wrongful use.)

REPAIRS AND REPLACEMENTS

TSP wdl, at its option, either repair or replace defective
instruments or components with conforming goods.
Repair.or replacement of products or parts under warrarity -

- does ot extend the ongmal warranty period.’

~ 'With the exception of consumable and mamtenance items,
. replacement parts or prodiiets used on instriments out of
" warranty are themselves warranted to be free of defects in

materials and workmanship for 90 days.

_ Any product part, or assembly returned ta TSP for

examination or repair shall have TSP's prior approval and -
be sent prepaid by the customer. Return transportation
will be at TSP's expense if the product part or assembly

' -wasunderwamnty
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WARRANTY LIMITATIONS

=

b)

5]

“od)
2)

‘The Warranty does not cover:

Parts and accessories which are eipen‘dable or

‘constimable in the normal operation of the instmment. :
-Any loss, damage, and/or instriument malfunction

resulting from shipping or storage, accident (fire,
flood, or similar catastrophes normally coveted by
insuranoe), abuse; alteration, mistise, neglect or
breakage or abuse of parts by User.

‘Operation other than in acccrdance with correct

Sperating procedures and enmcnmenbl and
electrical specifications.” 7

Modification of, or tampering with, the system. '
Improper or inadequate care, maintenance,
adjustment, or calibration by User.

User-induced chemical action (such as prempxtahon of
buffers), contamination; ér leaks. .

Any loss, damage, and /or instrument malhmchon

resulting from use of User-supplied software,
hardware, interfaces, or consumabls otha' fhan those

specified by TSP.

 WARRANTY EXCLUSIONS

In the course of normal use and mamtenance, certsin parts .
have finite lifétires. For this reason; the consumables, R
wetted, and maintenance partslisted in Table 2 carry only

a90-day warranty unless otherwise spedfied.

- TABLE2: .
_ CONSUMABLE?; AND MAINTENANCE PARTS
" Detectors : Pumps/Vacuum Degassers
Floweells : R Pistons and Seals - ]
- Lamps: R - lilet Filters / Spargers _
Tungsten (90 days) .. ‘Bypass Valves :
Deuterium (1000 hours, prorated) - Satple Injection Valves
All others (1 year) - Chéck Valvs
jAutcs'amp_lers :
Needles
. Syringes
Flu.sh Valves
LIABILITY LIMIT ATIONS

: THZSWARRANTYIS]I\IUEU OFANDEXCLUDESALL =
© " OTHER EXPRESSED OR IMPLIED WARRANTIES,
- INCLUDING (BUT NOT LIMITED TO) WARRANTIES
OF MERCHANTABILITY OR FITNESS FOR A PARTIC-
ULAR PURPOSE. UNDER NO CIRCUMSTANCES WILL
- THERMO SEPARATION FRODUCTS (CALIFORNIA) -
INC. OR THERMO SEPARATION PRODUCTS - '
(FLORIDA) INC. BE LIABLE FOR CONSEQUENTIAL
DAMAGES OR LOSS OF ANY KIND. THE LIMITS OF
. THERMO SEPARATION PRODUCTS' LIABILITY IN .
- ANY DISPUTE SHALL BE THE PRICE RECEIVED FROM

. THE PURCHASER FOR THE SPECTFIC EQUIPM?ENT AT

ISSUE.
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| B Menu Reference

| lntrodubt’ion

"I'Ins appendlx provxdes you w1th your autosampler’s menu tree and i
. menu reference. It is not necessary to read this appendix in order to
learn how to use your autosampler. It is mcluded in the manual as a
.'-qmck reference and aid to usmg your mstrument '

* The Menu Trees represent the Gverall AS 1_000 and AS3000 menu
- structures.. They show the location and interrelation of all the menus
-for your autosamnpler. The menu trees will also help if you become

"Iost whﬂe movmg through the autosamplefs menus. .

" 'The Menu Reference is an alphabeucai hstmg of each menu field, its
_ '_deﬁmnon_, and_ where appropnate,_ :ts_a]lowable and default values.

MenuTress. ... .

The Menu Tree for your particular instrument is a useful reference
- guide to leamning your way around your ASIOOO or AS3000 :
- autosampler. You may wish to keep itopen while you learn where
~ each display is located in the overall menu structure and as -you work
through the’ operating instructions in Chapters 3 and 4. Addmona]
_ coples are provxded in the front pocket of this manual

Cosm3 . ThermoSepamtionProducts 129




(e JQBEZIZEY

025 6600Y /M.

0 PO €2 490 - | B

Lensny 0) ﬁn.@.

sojduleg jo lequiny
dweyher) YOAD 10V @A oidwies 1544
) RS s 1044 S oL BWiL 8PAD
010 000 ] e -gjdweg/suopoafu;
fu oo oA - fRIA - BNIRIS : =k oz - 925 doon
0J0 310l : =]
SBIOWESH * 185 SNBISD ] . : L 195 9dweg

o Isnaviasl

BIOW

SjUBAT pewiy -

Isa1dnvs]

SNOLLJO

" SONVINWOD

: SNOILIO  SONVIWWOD
_ §1S3L 3n3no . s34

VR

SNUSK 00

InN3Wl

2oy Od

oISV

'Theﬁno:Separation P_rdducts | | 5193

130



1Ar3€1L2-5v

0258600V -

UMOPINYS

SUORBOIUNWILION

uonedonied Mummm :

snuay Bol esueusjuepy

S8[oAD Weishs fyol.

Ateod nding

Bo3 eaurusjuien

Aieiod nduyy

suoneinbyuon

. SNOIidO

dcjoefy) .

SNOILJO

SONVWNOD
51531 - -3n3N0 - S34

SONVNNOD

- SI0BIUDD [BUJRIXT 1S8)

sjusAz pewi Aeidsig

-

59 ‘9JEMDIEH

“WOHd3I3 ezER)

. Szm..:.

1Uod WINOD s8]

ﬁw“_. WyH

sejeg nduy Aedsig

PARARRARE

UOISIBA BIEMYOS

 snusy 0

L 8is3L

zjozBd

001SY

131

Thermo Separation Products

593




LTEA LOG@FLIZ-SY

0Zigsoov/m

XINAIH - jein - dald

e 440 ve 440
dwejfel) (1YY

: heepd

o700 Q) AGHICN
Clng oA o eIA snieIg

£2. 440 ey

00 CoFTa
se|dumgs * 1og - snieISD

1 = ecth) UoRoe iy § e7ps ooy sewcong |

seh . ienenp of PPy
L sejdureg jo sequiny

Loy YeIp ojdwes 1si |
QoL : Bl 9AD

p.. m_n_Emw\mcc:om_E
0} LeUnjop ‘uojinelu)
HRE

Ui es eidwes

- lsnavasl

Is31dnvs]

el

deig ojdweg -

SANYWNOD.: -

SIUOAT powi}

SNOLLJO - SONYWNQD q

1S3L° 3n3no - s34

Luopeiqies
gy > edd vo Hy,

RERE]

c

 snusw 000eSY

_:zms_.

z 101 8d

- 5/93

Thermo Separation Products

ol




025-6500/M, - -

~ SUOHBONNUILLOD

2 L
_Sm_a_%é»oﬁm_

UMOpINUS

-shuey floy eoueusiviEn

Auejod inding -

. 860A0 WBISAS Jeic)

B0 BouBLBIUEN g

sy -

SNOILO. -

suopBINbjuGs -

[ a0yl

.o.ac_;m deld ysnig.

R

ofuphg adwes cms.E.

- SONVWWOD

SI0BJUOD jBUIBIXT 188}

WOYd33 ezliEny)

s1UBA] pewy) Aeidsio

166] 0IeMpIBH =

samg Inding Aeidsig

SNOILAO  SUNVWNOD
{1 sis3l - snano | S3H

- nNanl

1581 WYY

selig induy Aedsi)

. 'MO[SI0 BIBMYOS

S153L

zoghd

- snusjy 0008SY _

Thermo Separation Products

5/93




Menu Reference

For quick reference, we have included this alphabetical list of each
- field, including a short definition, and allowable and default values.
For a more detailed explanation of the furictions of your autosampler,
. you should refer to Chapter 3, Baszc Operarzons and Chapter 4
'Advanced Operarzorzs :

* Some fields appear cn]y 1f a specxﬁc optlon is mstalled we have
indicated i in the deﬂmtxon when thxs 1s the case. -

- #Cycles o This field appears in all of the antenance Log menus and counts the
e oo number of activations (injections) for the entire antosampler or for a spemﬁc
functional part.: For the Total System Cycles and Injector Valve Menus, this
-value represents the number of injections. For the flush and solvent valves,
this field is incremented each time the valve changes direction. For the -

sample and preparation (prep): syrmges, thJs field i is mcremented eachtimea =

synnge su'oke iS'C0 mpleted.

5 #inj . e In the Status Screen, this field contains tl_ie mimbar of the current -injecﬁé’n
. IR ~- - over the total number of injections for the vial currently being processed,
_expressed as'a ﬁacnon current mjectton nmnber/tntal mjecuons per \nal

#Samples | SRR ' . Inthe Status Screen, Lhzs field contains the number of the sample cu:renﬂy =
R : e - being processed over the total number of samples in the set, expressed as a -
: fracuon current sample /total samples per. set.- ‘

- ASRdy - : - .~ Inthe stplay Outputs Menu, this md:catcs the level of the Autosampler
S o " 'Ready output signal (Hi/Lo). The défault setting isLo. You can't change
the signal level from this menu; however you can change its polanty from
the Output Polarity Menu :

Add _pltosample A samp]e preparanon command that delivers a spemﬁed volume from the
' L .. prep syringe to the specified target vial (Sample, Sam + 1, Sam'+ 2,
- -Sam +3). The volume default vatue is different for each template. The
- target default valpe is the sample v1al (Sam) See: Chapter 4 for more -
mformanon :

"AddtoQueue . This Sample Menu ﬁeld allows you to add (“Y es/No) a specxﬁed sample set '
: : L ~tothe sample queue The default vaIue is Yes g

Align Am Sl | 'I‘}us Commands Menu routmc moves s the arm to the vial position specxﬂed :
: - : (A01~C40) It is pnman}y for semce use only For more mformatxon refcr
- to Chapter 5. : . [ S .

Am U Fromthe Commands Menu, this chmce accesses the bmlt-m cornmands used
' ' to manually ahgn or move the arm to its home position. : :

Autosampler Ready ~ In the Output Polarity Menu under OPTIONS, this field lets you specify the
R L ene o active level (polarity) of the Autosampler Ready output (Hi/Lo).
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*Bracket Samples '_ '

 Calib Vial 1(0f X)

| c_alibraﬁon

Col Oven |
~ Col Oven F_!eady
- Commands

- Configurations

Connector Test |

Copy -
Copy File #
“Cycle Time
. be!ay Time

 Delete

Delete File #:

Description

"

ln the Cahbranon Menu, thls prompt asks 01 es/No) if » you want 1o remject
the calibration vials (recalibrate) after all of the sample vials in the sample
set have been mjeeted The default value is No :

In the Cahbranon Menn tlns ﬁeid specxﬁes the posmon (AOI‘C:%O) of the

first calibration vial within the sample queue. X (1-9) is the number of -

-~ calibration levels in the run. The vial position default value is AOL; the
-+ calibration levels X default value is 1 :

‘This Edit Menu choice accesses the menu used to enter the cahbrauon
parameters : o

- In the Injection Men, this Tield sets the column oven to turn on or off once -

the file is loaded. The default value is Off. This field also indicates the
colnmn-temperature (15° -80°C). ’I‘he default setﬁn‘g is Off. '

When this function is enabled in the Ready Partzmpanon Mem: the
autosampler will not indicate a "ready” status until the column oven has

. reached its set tempemmre Pressmg the [+] and {-] keys lets you enable or
' dasabletlnsfuncnon . [ . G

'I‘he Maxn Menu choice that dxsplays the Commands Menu used to access the o

autosampler's built-in procedures that let you manually flush the syringe(s),

~ initialize the haxdware, control the mjector valve and XYZ ann, and reset the -
: software o . .

i Dlsplays the menu used {o set or change the instrument's conﬁguranon key -
- repeat rate (cursor speed), and'to protect ﬁles from bemg edited. SRR

"I'hzs Hardware Test dlagnostlc venﬁes all of the cable connectmns and :
. instrument sensors. See Appendix C for more information on running this
_'test._"' e DR L
Accesses the menu that lets you copy files

- Specxﬁes ihe number of the file (1—4) to copy from

Specnﬁes the time {0-655 minutzs) between mjecuons (run t:me) “The

: default settma 10 0 mmutes

The time entered i mto the Shutdown Menu that the autosampler should wait .

' before nunatmg the shutdown sequence ‘The default settinig is off

Accesses the menu used to delete ﬁles :

'Specxﬁes the number of the file to be deleted (1~4) Pressing’ [ENTER

restores the current file parameters to their default settings and erases the '_
user—spez:tﬁed file name. S -

* Specifies the name of the sample preparzmon template in use (No Prep, i
' Dxlutxon DABS CL, Rainbow; and Linean). .- .

- NOTE: Thzs fi eld appears only if the Sampie Prepamtzan Opnon Is

installed. -
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 Display Input States
3 Display Outpui States
Dispiay Timed Eveht_'s :

~ Door Interlock

Due

<Edit

~Equilibration Time

: Fiie_# |

File Name

File requires Z Extra vials

* after each Samplevial. -

FILES
Fill -

‘Flush pL

Accesses the menu that dlsplays the 1 mput sxcrnal levels of the Pump Rcady

and Inject-Hoid mputs from other LC systcm modules

' Accesses the menu that dlsplays the output 31gnal Ievels of the Autosampler
v Ready, Inject Out, Gradxent and’ Stop output (Hi/Lo).

Accesses the mena that msplays the nme—funcuon—outpul 31gnal szatcs

: (Hx/Lo) The default semng is Lo (active Hi).

* When enabled, prevents the autosampler from mdaéaﬁng a"ready” status
- until the door is closcd Pressing the [+] and [-] keys lets you enable or
- dzsa.'ble ﬂus funcuon The default settmg is ENABLE :

Thisisa 6—character numeric ﬁeld that appears in each antenance Log

~ menu (with the exception of the Total System Cycles Menu) where you enter
the number of cycles indicating that maintenance is due. This number varies
.- for each autosampler component. - Use the [+] and [-] keys to enter or edit
. the Due field value. Refer to Chaptcr 5 antenance Log for the default |
'vaiues for this field. _

S stplays the menu used lo ednjchange a ﬁle that is not yet been added to the
" sample queue.’ : : .

This More 'Menu field Tets yda‘ specify the fime (0-99.9 minutes) required for.

the system to re-equilibrate after initializin g the new HPLC method. The

'default settmo is 0. O

Lets you sélect the number of a ﬁle to edxt

- A name that you designate for the file that contains your ran parameters

File names can be up 1o eight characters long and may contain only the
following characters: A-Z, 0-9, /.-, or blank. - Once entered into the Edit -

- Menu, the autosampler automatically copxes it to the Sampks and Quene -
- Menus, and Status Screen S i .

| - Is supplied automahcally by the sampie preparanon software and mdzcates
. the required number of empty vials {1-3) after each sample vial in a set. If
- -Sam is used as a target vial, Z = 0; if Sam and Sam + 1 are used as target -

vials, Z = 1; if Sarn, Sam + 1, and Sam + 2 are used as target vials, Z = 2 if

* Sam, Sam + 1, Sam + 2, andSam+3areusedastargetwa]s Z=3. The

default value dlffers th each template.

5 Tlus Mam Menu choice pro_wdes access to the menus used for editing,.
- loading, copying, and deleting files. e . - :

Indicates that the injector valve is in the Fill position. Pressing [+]and [-]°

and [ENTER] swuches the vaive between the Fﬂl and Inject posmons

Locazed in the Commands Menu ‘this ﬁeld spemﬁes the volurrie of 2 manual '
flush cycle (100 - 5000 pL) for the sample syringe. The default value is
500 pL. Pressing [ENTER] in this ﬁeld manually ﬂushes the l,uxes, sample

loop and syringe(s).
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Flush Prep Syringe -

 Flush Sample Syringe |

Flush Volume

‘Grad
' Grad Start Active
Gradient Delay

Hardware Test
Heat

" Heater

- Heater Ready

Heater Shutotf

. Home Am

This Commands Menu chozce lets you manuaﬂy flush the lmes and the
2.5 mL prep syringe witha specxﬁed volume (1000 - 5000 1L) of one of the
four external solvents (S- 1 to S~4) or your fiush solvent (B). 1000 uL 1s :

| : -_the default semno

This Commands Menu choice lets you maﬁually flush the lines and éa'm;ile
syringe with a'specified volume (0 - 1500 pL) using the 250 pL. (sample)

.. syringe. 500 }..LL is'the defaula: settmg

_'In the More Menu, this ﬁeld spec:ﬁes the desu*ed volume of ﬂush solvem I
(100 < 5000 L) for the antomatic flush cycle that occurs after each

mjecnon The default value is 400 pL.

Inthe Shurdown Menu this field spec1fies the desired volume of flush
solvent (0 - 5000 L) for the sample-syringe flush that occurs as a part of the
shutdown sequence The default value is 400 uL :

- This Dlsplay Output States Menu field indicates the level of the Gradient
. “Delay output signal. You can't change the signal level from this menu. The
..signal must be changed from the Opuons Out;put Polarity, Gradient Start
Acuve ﬁeld : s

| This' Output Polanty Menu chmce lets you spemfy the active leve] (Hi/Lo) of
the gradient start output ' '

 This More Menu choice lets you Specify the time (O..O-'9'9.99 im‘nutés)

required for the mobile-phase to travel from the proportion valve to the head

of the column. The default is 0.00 minutes (no delay)

o 'Accesses the Connector Test Menu used io venfy that mstmment and sensor
connectxons are made. (See also Connector Test ) : .

: 'Used in sample p;:cparancn to spemfy a desmad heatmg nme L |
-{0- 99 mmutes) : :

Tlus sample preparation templar_e field turns the heater/mixer on/off. The

. default is Off. TEMP, in the. same lme, SpCClﬁeS the heater temperature -
i _(3G -100°C). : : : :

When-enabled,- this Ready Participation Menu field pr@vents the autosampler

- from indicating a "READY" status until the heater/mixer has reached its set

temperature. . Pressing the [+] and [-] keys lets you enable or disable this _

function. This ﬁeld appears enly with the Sample Preparanon Option
“installed.

. The ﬁeld in the' Shutdown Menu' that lets you program the autOsarhpler to
“automatically turn off the heater/mxxer dunng the Shutdown sequence

 Returns the XYZ arm 10 its "home" pos;tzon alongside the rear-left corner of _
- ‘the samp]e tub. :

5m3
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 Htr/Mix

- Initialize EEPROM

- Initialize Hardware

Inject -

~InjHold

Inject Hold Active

_ lnjeét Out Active

Injection Type -

- - Injection Range

" Injection Volume

Injections/Level

Injections/Sample

In the sampie preparauon status lme (Prep) thlS field dlsplays the curtent -
state (on/off) of the heater/mixer and its actual (not set) temperature. The
: temperature 1s always dxsplayed whether or not the hearer/mncer is m use.

" 'This Tests Menu choice érases the comrent EEPROM values, restores all file

parameters to their default values, arid erases all hardware configuration
information.  (Any installed Optmns must be reset to YES" in the '

- Conﬁguranons Menu )

‘Lets you manuaHy reset the autosamplers syringe(s), solvent selector, flush,
;o and: mjector valves to thelr initial pre-mjecuon posmons .

Inthe Dzsplay Ou:purs Menu, In;ect mdxcates the level of the In;ect Hold '

: output signal (HJ/LO)

- Inthe Injector Menu, Inject mdlcates that the mjector valve is in the Inject
- position.  Pressing [+] and [-] smtches the valve between the Fill and Inject

positions.

. Thzs Input Polarity Menu choice md:cates the current lcvel of the Inject Hold - -
. mput signal (HJ/LO) from your pump o i

~'This Input Polanty Menu ﬁeld lets you spec1fy the active level (polanty) of
- - the Inject Hoid input sxgnal (H1/Lo) ' :

~‘This Ouput Polarity Menu chon:e lets you specxfy the active level (polanty) -
(I—h/Lo) of the Inject Out output mgnal :

: Ttus Injection Menu chozce specxﬁes the type of m]ecuon method. Push

(PushLoop), Pull (pull-loop}, and Full (full-loop). The default is Push. The

- Injection Type value determines the Injection Range. (See also Injection
- Range.) If this field entry is Full, the Injection Menu's Injection Volume
- field becomes Loop Size. Thls ﬁeld does not appear on the ASlDOO

ins tmmenL

’I'fus Injecuon Menu field indicates the alIowable m]ecnon volume range (in
- microliters) as determined by the injection method (Injection Type) selected.
- The allowable ranges for each injection type are as follows: Push Hi (1-200),

Push Lo (0.1-10. 0); Pull (1- 1500) ‘Foll (5 1000) This field does notappea.r '
on the AS1000 i instroment. - '

Selects the total sample- or calibration-vial injection volume =

- (1-1500 m:crohters) 10 p.L is the default value

' _Thc Calibration Menu choice allows for mulnpie ijCl]O[lS ata g1ven

calibration level. Specifies the number of i injections (0-99) for each

' cahbranon Ievel The default valtze is 1

" Thig Injectlon Menu choice specifies the number of injections for each

sample vial (1-99). A value greater than 1 allows for muitiple injections.
The default value is 1 A value of 0.0 allows for sample preparahon without

injection.
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Injector -

~ Injector Valve

" Input Polarity
Intersperse Cals |
_ Key Repeat Rate

- Load

3 '_Lo_ad File

" Load _uL SolvS-1(23,4)
Loop Size
- Maintenance Log

Mix

More

use, and service information. -

This Commands Mé_nu choice accesses the menu that allows youte - -
manually control the injector's position.” - L : -

This Maintenance Log menu tracks the _#éycleé (activz«iﬁons) of the injector

*valve sirice #Cycles field value was last set. An activation occurs each time

the valve changes direction. For example, an activation takes place when the -

valve chaniges from the Inject to the Fill position. When the #Cycles value
“exceeds the Due field value, the "Maintenance Required” message is

displayed when the Maintenance Log Menu is accessed. The defanit

- maintenance Due field value is 12,000 (approximately once a year).

This Options Menu choice lets you specxfy the active'signal level (Hi/Lo) for
a specific autosampler input. For more information, refer to Appendix D.

“This Calibration Menu fild lets you specify a calibration sequence in which |
- calibration vials are placed at regular intervals between sample vials. (See

dsoTYPE) - -

This Conﬁguratidn Menu field is used to adjust the cursor scrolling speed. :

Fast [8 pulses per secorid (pps)], Medium (6 pps); and Slow (4 pps).

: De_fault: Fast.

This Files Menu fiéld accesses the Load Menu for activating (loading) files.

Copies the edit file into the run file, which activates 'an_y options (oﬁre‘n, tray

" temperature control, heater) set in the Edit Menu.

A command used in sample preparation that initializes the solvent syringes,
flushies the sample lines with the specified solvent (S1-54), and Joads the .

“holding loop with the specified volume (0-1500 L. ‘The volume de_faui_t'is

different for each template; the solvent default is S1. -

A field in the Injection Méz_au: where you can specify your sample loop size :
' fixed-loop injection. Allowable values are: 5, 10, 20,50, 100,200, 500, and

1000 L. For an AS3000, if the More Menu's Injection Type is set to Full, -
this field appears on the Injection Menu in place of Injection Volume. For

 an AS1000, this field appears in the Injection Menu in place of the Injection -
* Volume field. e G SR '

This Options Menu item is used to access autosampler maintenance status,

- This sample preparation template command is used to vortex-mix, heat, and

then remix for a specified period of time (in minutes).

This Edit Menu choice accesses the menu used to set the equilibration time,
gradient delay, sample viscosity information, flush'volume, injection
method, and needle height. T
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‘Needle Wear

Normal

_Note :

Number of Levels -

_ Number of Samp!és &

' 6}é1‘lo_Ns

Order

Oven

" Oven Shutotf
Output Potarity
~Ovenlnstalled

- Overlap Enabled

NOTE: With the Tray
- number of vials is 105.

This Maintenance Ldg menu tracks the #éyclcs (vial pierces) of the sample -

- needle since #Cycles field value was last set. When the #Cycles value
" exceeds the Due field value, the "Maintenarice Required” message is

displayed when the Maintenance Log Menu is accessed. The defanlt

<. ‘maintenance Due field value is 10,000 vial pierces (approximately six
- morths). o ERRER

This More Menu Viscosity choice indicates a standard syringe speed -

. appropriate for most sample viscosities.

This 6-character alphanumeric field appears in all Maintenan’ce Log Menus

and is programmable vsing the [+]/-] keys. It is designed to Lold the date of - .

- the last instrument maintenance, but may also be used to hold any service-
- related information on the autosampler or one of its parts. '

' This Calibration Menu field specifies the number of calibration

{concentration) levels (0-9) in the calibration series for a given sample set:
A value of 0 indicates that there are no calibration vials in the sampleset. -

- The défault is 0.

 This Samples Menu field specifies the total number of sample vials (1-120)

in the sample set. The defaultis 1.

Temperature C’onrf_o_l Option installed, the total

. ‘This Main Menu field accesses the Options Menu for setting/changing the .

instrument configuration, for performing error recovery and instmme_nt shut--

down, and for monitoring the maintenance log. e

- This Queve Menu field is used to edu the pmcessing order of _séniple sets |

within the sample quene, Yon can reorder any sets that are not currently
running. The defanlt order value is 1 {first, except when a priority set is
added to the queue.) - e i :

 This Status Screen field displays the oven's currént state (On/OH) andits
. actual (not set) temperature, The actual temperature isdisplayec_l even if the

~OvVen 1stumed off. -

The Shutdoﬁm Menu field lets you program the autosampler to automatically
turn off the Oven during the Shutdown sequence, - .. : S

: ’Ihis'Opt_ion's Menu chbic_éziéts ybﬁ_ specxfy the active sign_ai level (Hi/Lo) for
4 specific autosampler output. For more information, refer to ‘Appendix D. B

This Configurations Menu field indicates whether or not the Column Oven'
. Option is installed (Y_es/Nq). The default setting is No, T

‘This last Tine in each sample preparation template allows sample preparation -
for the next sample to begin while the current sample is still running. The _
default is Yes. No delays sample preparation of the subsequent sample until

the current sample's run is complete. -
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Pickup _ L Sample

PickLg _yiL Sample

Prep installed

"Prep'

Prep Flush Volume

le"ép Viscosity

Protect

~.Pump Ready Active

Pump Shutoff

- Pump Stop Active

PushHi

Tlus Queue Menu Order ﬁeld entry indicates that the set has been asswned a’
priority status (from in the Sample Menn). See Chapter 3 for more .
i mfozmanon on manaamo pnonty samp]e se:s .

Th1s sample preparauon command causes the sample synnge to wuhdraw

the specified volume from the specified source vial (Sample, Sam + 1,

Sam+ 2, Sam + 3, Reag-A, Reag-B, or Reag-C). The volume and source~

s vxai defauit values are different for each template

 This sample prepamnon command catises the prep synnge to mthd:aw the ;
- specified volume from the specified source vial (Sample, Sam + 1, Sam + 2,

Sam + 3, Reag-A, Reag-B; or Reag-C). Volume and source-wal default

: values are different for each templaze _'

'I‘hls Conﬁguranons Menu field indicates whether or not (Y es/No} the

~Sample Pzeparauon Optxon is installed. 'I'he defau]t setung isNo. .

- This Status Screen field dxspiays the cuzrent sample preparauon template
step in progress

“This Shutdown Menu ﬁeld speuﬁes the desued volume of flush solvent
- (0-5000 pL) for the prep-syringe flush that occurs as a part of the shutdown
B sequence. The default valoe i is 10(}0 pL. L

: In the Mamremznce Log Menu, thls ﬁeld tracks the #cycles (prep synnge _

~strokes) since #Cycles field value was last set. When the #Cycles value
~exceeds the Due field value, the "Maintenance Required” message is
displayed when the Maintenance Log Menu is accessed. The defanlt

maintenance Due field value is24, 000 strokec (approxxmaxely once a year)

- This More Menu field mdlcates the vxscosny of the sample preparahon

- resource (sample/reagent) to be picked up in the PickLg step(s) by the -
- 2.5 mL prep syringe. Allowable values are Normal Medium, and Vlscous
i This value affects the overall synnge rate. i

This -Conﬁgurauons field allows you fo _resmci e'ditin‘g of selected.ﬁles as o

‘named in the Files Menu. If Protect is turned on (Yes) for a particular file;
~ you will be unable to edit or view a parmular file untzl Protect is turned off

(No) 'Ihe default is No

B 'Ihzs Opnons Input Polanty Menu field mdxcates the active level (poIanty)
wof the pump ready mput s:gnal (Hx/Lo) : . .

*This Shutdown Menu ﬁeld lets you program the autosampler to

automatically turn off the pump durmg the’ Shutdown sequence

'Ihe ()utput Polarity Menu ﬁeld lets you spemfy the acnve level (polanty)
(HJJLO) of the Pump Stop output signal.

One of the PushLoop mjecuon types in'the Injecnon of Cahbranon Menus

T!us cholce corresponds to an mgecnon range of 1:200 LLL

583
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" Pushlo
QUEUE -

- QStatus

RAM Test

- READY Participation.

_ ReagentA(B,C)

Rernove_jiL To Waste

. At_mmHelght

~ Reset#Cycles

Reuse same vials

ROM Test

Rotate Injection Valve

S-1(2,34)
 SAMPLES

Sample Prep

' One of the PushLoop mjecnon types in the In_;ectlon or Cahbranon Menus.

ThlS choice corresponds toan IH_}GCtIOH mnve of 0. 1 10 uL

ThiS Mam Menu entry dlsplays and allows you to edlt the ltems inthe |

- sample queue. (See alsoOrder)

This first status screen field lists the current state of the sample quene (RUN
IDLE, EQUIL, etc:). Refer to Chapter 3fora descnpuon of the vanoas S

: autosampler states..

.- This Tests Menu ch01ce initiates the autosampler ] RAM tcst to venfy proper
" operation.”

Th1$ Optlons Menu chmce 1ets you deﬁne the "Autosampler Ready
requements and set the input- and output-sxgnal polannes

: ’Ihese sample preparanon terplate ﬁeIds speczfy the reagent vzal posmon(s) '
" "(A01-C40, without tray temperature control; A01-C35, with tray temperatu:e _
: control) reqmred by’ the sampie preparanon method. -~ o :

'I'hxs sample preparanon command wxmdmws a specxﬁed volume (0-

- 15004.L) from a specified source vial (Sample, Sam'+ 1, Sam + 2, Sam + 3) '

at a specified distance (height 0-20 mm) between the needle tip and the

bottom of the source vial and delivers it to waste. ‘This function enables you~~ S
- toselect a given layer of sample for extraction. Volume and source defaults :
‘are dlfferent between T emplates 3 and 4 (See Chapter 4 )

This antenance Log Menu field lets you reset the #Cycles counter for
each autosampler part. ‘To reset the counter to 0 after maintenance is

- complete, press the [+]/[-] keys to select YES, and press [ENTER]. The
_confirmation message ** Counter Reset ** is displayed. -

Pt

This Calibration'Menu choice lets you s’élec.t the calibration sequence type
- that programs the autosampler to use the same set(s) of calibration vials _
* throughout the man. The autosampler will automatically (Yes) reinject from

the same calibration vials according to the calibranon mterval specxﬁed.
(See also Type and Samples/Cahbranon ) :

This Tests Menu choxce mmam the autosampler’s ROM test to verxfy proper
_ operanon :

i .Th;s Commands II'I_}CCK)I' Menu cho1ce lets you manually (outsxde of a run)
- rotate the mJecuon valve berween the InJect and Fxll posmons

.Indxcates one of the four extema] solvents used in sampie preparanon

Is'the autosamplex’s specxal" key that dlspiays the Samples Menu which
lets you define the resources and file for each sampleé set and add sample sets

tothe sample queue For more mfonnauon see Chapter 1

This Fﬂes, Edit Menu choice accesses the sample 'preparanon texﬁplatés i
{menus) and appears only if the Sample Preparation Opticn is installed.
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-Sample Se_t.

‘Sample _Syr‘inge '

Sample Syringe Size -

“Samples/ Calibration

Set

" Shutdown -
Software Version

~-Solv Viscosity

Status
~ Temp -

Test COMM Port

Test External Contacts

TESTS

~This Samples Menu field mdxcates the sample set number (1 <39)inthe:-
. sampie queue. A setisa group of sample vials and assocmted cahbranon

- This Maintenance Log Menu tracks the #cycle's.(sample syringe strokes)

since the #Cycles field value was last set. When the #Cycles value exceeds -

the Due field value, the "Maintenance Required” message is displayed when

the Maintenance Log Menu is accessed. The default maintenance Due ﬁeld
value is 24 000 strokes (approxxmalely once a year)

. _'I“hls Conﬁgurauons Menu field spemfies the size of the sample (smaﬂ)
: synnge_(ZSO 500, 1000, 2500, and 5000 pL). The defaultis 250 pL.:
' ‘This Calibration Menu field specifies the number of sample vials (0-99)
between calibration vials (the calibration interval). A value of 0 indicates

that there are no calﬂ:smnon wals in the Set. The default setnng is 0.

' _.In the Queue Menu Set mdxcates Lhe sample set a531gned to the ﬁle in the .y
same line, T _

o In the S tarus Menu 3et mdxcales the current sample set bema processed

Thxs Optlons Menu choxcc lets you spec1fy the power-down sequenoc that -
turns off the temperature zones, zerces the detector, turns off the pump, and
flushes the autosampler's lines before putting the autosampler in the Idle - -

mode.

. This Tests Menu field dlsplays the current software version installed i in the
: mstsument. : S 2

This Conﬁb'uran'ons Menu field allows yoﬁ 1o adjﬁSt the prep syringe speed
(draw rate) to accommodate the viscosity of your solvent. Ra.nge Norma]

. Medium, Viscous. Default valuc Normal.

o 'Ihs.k'ey accesses the Status Menu thal-displays_ the Qﬁege; 'i'njt_actic')n,. :

temperature zones, and sample preparation status information..

‘This Injection Menu field lets'ybu specify the column oven tcmperauxe :
(15° 80°C) and the tmy temperawre {0°- 60°C), 1f mstalled

- This Tests-Menu chmce lets you to perform a read/write test to venfy proper '

operation of the communications (COMM ) port. A ioop-back cableis
required for thm test. _ : .

“This Tests Menu chmce acnvates all of the ex:emal contacts and tests them . :

for proper activation. ‘This menu dxsplays the cuxrcnt levels (Hl/Lo) of the
autosampler’s input and outpul sxonais :

ThlS Main Menu chou:e accesses the autosampler’s bmlt-m dxavnosnc
rouunes . _ .

- 5/93
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TF1(2,3,4)

: : :Tirﬁe _

. Timed Events - -
To File #
Type

- Total Cy_c:les '

Total System Cycles

s Tray':rem'p :

TrayTemp Shutoff

 TrayTemp Installed

Use Template

i dn the Timed Events Menu this ﬁeld mdxcates one of the four open collector
- -outputs capable of handlmg 500 mA at 28V, The default state is Lo
- ("open"). This output can be set to Hi or Lo to activate an external devxce c

such asa fracuon collector or. column-svmcluncr device.

- In'the Dzsplay Timed Evems States these ﬁelds dxspiay the current levels
_ (Ha/Lo) of the autosamplers tune-funcuon output sxgnals :

In the Timed Evem Menu. Thxs_ field is used t0 specxfy a relay acnvanon

nme (0 01-655.0 mmutes)

~“This Edzt Menu choice accessm the rnenu used to program externa] outputs g

{See also TF1(2,3 4) J-

“Located in'the Copy Menu tlus ﬁeld lets you Spemfy the desnnauon file -

number (1-4) for copying a file. The default is 1

S _ Thls Cahbrauon Menu field Iets you specxfy the type of cahbranon
-sequence: Reuse same vials or mtersperse cah‘branon v1als (Imersperse
Cals).

* This unprdgmmm able Mamteréauee Log Menu field displays the number of _
" injections for the total life of the autosampler This value is'set at the factory _
- and cannot be reset. :

This unprogrammable Mamtenance Loc Menu ﬁeld contams mstrument
7 nsage mformahon

Inthe Edit Memz this field Jets you turn onfoff the sample tray heater/cooler.
*"‘The defaunlt setting is No. This field also indicates the tray temperature 5

(0° - 60°C).

o :_In the Status Screen this ﬁeld dlsplays the sample tray heater/coo]er's :
current state (On/Off) and its actual (not set) temperature. The actual -

temperauue is displayed even if the tray heater/cooler is turned off. Tlus _

- field appears only if the Tray Temperamre Control Optionis installed. :
-NOTE: This field appears only gf the Tray Temperarure Confrol Op:zon is. -

mstailed

The field in the Shutdown Menu that lets you program the antosampler to

~automatically turn off the heater/cooler during the Shutdown sequence. This -

field appears only if the Tray Temperame Control Opuon is mstalled. The

s default is Yes.

i Ind1cates whether or not the Tray Temperamre Control Optmn is mstalled
: (Y es/No} “The default settmg 1s No '

Used to select the number ofa desu'ed sample preparanon template file:
0:No Prep, 1:Dilution, 2: DABS-CL 3.Rambow and4 Lmear The default

' value is O No Prep

144

Thermo SeparationProducts =~ 593




Vial - B In the injection Status Screen (Sta:us) the vial field spec:1ﬁes the mjecuon— '
- ' ' - vial position and vial type (A0I-S). The vial position falls in the A01-C40
range without the Tray Temperature Control Option installed and in the -
A01-C35 range with the Tray Temperature Control Optmn mstalled The
vial type is'either § (sarnple) or C (calibration wal) '

~In the sample prepararzan Status Screen (Prep), tIus field djsplays the v1al '
: currently undercromg sample preparauon

Viscosity . ' “This Edit, More Menu chmce is used to specﬁy the sample wscosxty :
' " (Normal, Medium, or Viscous) which affects Lhe synnge drawrate :

Vol L This Status Screen field 1nd1cates the i injection voiume for the active wal

~wait _for __'minutés S “This sample prepa::mon command returns the vial to the sample tray and

: pauses all sample preparation activity for the speczﬁed penod of nme
e (0-99 9 mm) Tne default value is 0 .0 minutes. . .
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“Introduction

Troubleshooting

: Tlns appendlx provxdes mfo:matlon to help; you troubleshoot possxble
' _antosampler problems We have dmded 1t into five sections:

* a brief theory of operatlon

a troubleshoonng gmde to general chromatographxe problems

* an autosampler-specific troubleshooting table that hsts o
symptoms, possible problems remedies, -

alist of possxble erTor messages, and
a descnpuon of the autosampler‘s magnosnc tests

'If after reviewing the troubleshootmg table and dlagnostics mcluded -

in this chapter, you would like additional assistance in = -

" troubleshooting a particular problem, don't hesitate to contact the _
* Thermo Separation Products Technical Support Group or your service
-representative. The telephone numbexs are found onthe back cover
: of this, manual. : :

5093 -
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Theory of Operatmn

BASIC

AUTOSAMPLER

o Fuleop-l_njeetio’n

‘Pull-loop injection

The autosampler consmts of a number of subsystems Itis mponant
g _for you to be familiar with how these subsystems contribute to the
“instrument's operation in order for you to be able to trace a problem

or symptom 1o its probable cause.

: The basic autosampler consxsts of the followmg components 1) ﬂush

valve 2) small (250 pL) syringe, 3) injector valve, 4) sample loop,
5) needle and hook, 6) flush funnel, 7) pump output line, 8) column -
input line, and 9) sample vial. Figure C.1 illustrates the autosampler‘s

major components without the Sample Preparation Option.
Figure C.2 illustrates 1he major components with sample preparatlon

mstalled

i Via.ls fi]led with samp'le‘s'to be 'analyzed are lo'aded mto three trays"
~ that hold up to 40 vials each (35 with the Tray Temperature Control
‘Option installed). During operation, a mechanical arm (the XYZ
~arm) locates a sample vial. The hook on the end of the arm moves
under the selected vial and lifts it from the sample tray. The XYZ

arm transports the vial to the sample tower and the sample needle for

- sample injection. The injection valve switches between the Inject and ™ -
-~ Fill positions (Figure C.3) as necessary to draw sample or solventinto
the autosampler lines and to inject sample onto the column. All of the =
~ - SpectraSYSTEM autosamplers perform full-loop injection. The Co
-AS3000 offers both pull-loop injection and Thermo Separanon

Products' PushLoop mjecnon These mjecnon routines are described

- here.

- In full-loop m}ecﬁon an air bubble is drawn into the needle to lsolate

the incoming sample slug from the flush solvent already present in the
lines (Fig, C.4).” With the injector valve in the FILL position, the

- - syringe retracts to pull the sample from the vial inito the sample loop.
. The injector valve rotates to the INJECT position, and the pump
v pushes the sample from the sample loop onto the column T

'Ihe pull loop mjecnon mutme is useful when ‘you have alimited
amount of sample. Only the desired sample amount is pulled from -

- the vial into the sample loop. Specifically, an air bubble is drawn into

the needle to isolate the incoming sample slug from the flush solvent

* already present in the lines (Fig. C.5). With the injector valve in the
- FILL position, sample is drawn into the needle. The sample vial is

lowered from the end of the needle and sufficient air drawn into the

- needle to pull the sample slug into the sample loop. The injector

valve then rotates to the INJECT posmon and sample is expelled from :

- the sample loop onto ‘the column

148

Therﬁm Senaration Prodnete e [ K02



Column input Line .-
3 Synnge Drwe
e — Injector .
In;ector Dnve Valve

ASZUREDT

F zgure C 1 The aurosampler s majar companents wzrhout the Sample
' Preparanon Optzan :
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Sowent
Selector

Valve .

* Solvent ]

Prep-Flush —
- Tube

“Needle

Ll Tower

- Sample

Loop e '
: “Prep -

- Union

e

P.ump/Oven

To
Column

- Sample
~Syringe-

- Solvent
-Holding
Loop

A R

“Tube

Six-Port Flush -

Flush-Inject

i
g .
g
2
Figure C2 The autosampler s ma]or components wzth zhe Sample Preparatzon
: - Opnonznﬂaﬂed _
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" KS- 20278/

I Sample

Mobile Phase
: 3 Flus_h Solvent

R e

i thuré C4 Fﬁl_l—_loop injection jasi pﬁof to sampie z"njectz'on
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~ From
Pump/Oven

To Column -~

AS-ZU28E/FM

BN Sample

#%wesKE»Y'rww :

‘Mobile Phase
Flush _;Sqlvent

Figure C.5 __P_izll—léo}) injection 'se_quéﬁce -
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~ PushLoop Injection

“The concept behind PushLoop injection is that it is more accurate 1o
- push a column of fluid than it is to pull it. Pulling liquids through a
- small tubé can cause “cavitation” within the tubing. Cavitation is the
outgassing of dissolved £ases caused by reducing the pressure on a- _
column of liquid. This forms bubbles within the column of liquid, -
resulting in inaccuracies and nonreproducible volumes. _ g

 With PushLoop injection, sample volume is separated from the

previous flush solvent by an air bubble. With the valve in the Inject
position, the sample slug is pulled up to and past the injection valve.
After compensating for the syringe backlash, the valve is switched to
the Fill position and the desired volume of sample is pushed into the

- sample loop. In PushLoop injection, sample volumes are "pushed" . .

- into the sample loop from solution directly adjacent to the loop. The

- sample solution is essentially at the "bottom" of the column of liquid.

Any residue from the previous solvent has been minimized. The

- starting boundary of the delivered sample slug is well defined by the |
~ valve. There is no uncertainty about the air bubble or solvent droplets -

that may affect accuracy or reproducibility.* Finally, the injector
valve is then switched back 1o the Inject position, and sampleis
expelled from the sample loop onto the column. Figures C6,C7, .

'_and-C.Si]lustxateﬂﬁs'rOuﬁﬂe._. g R ( "
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AS-20208/7M |

mwwKEvam o

u Sample
Mobile Phase
3 Flush Solvent

- From
Pump/Oven -

TQ Column

. f".i..‘.'.' . RS
T SRR

Injector
- Valve
{Inject Position)

é:,_ﬁﬂmz.. En e

: Fzgure C.6 PushLoop m]ectzon S e
(step 1: Tize sample slug is pu!led up to‘and past the mjectzon valve.)

“503 . Lo : Thermo Scpa_rationPrOd_uCts ' 155 -



AS-Z030E/FM

From

e F n ‘Mobile Phase
Ir‘};:gtgr _F.Jump/Ov.en_ _ it Sotvin
(Fill Position) To Column . Ml

S ' ' Figure c7 PushLoop mjectzon ' o
(step 2: The zn]ectzan valve is switched to the Fill position; and the deszred e
volume of sampz'e is pushed into the sample loap ) (R
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AS-Z031E/FM

YR

'KEY«A‘«
M Somple
EZEEEEE  Mobile Phase
Flush -Sdlvent

Injector
‘Valve
{Inject Position) ™S

' o Fi zgure C.8 Pus!zLoop m]ecnon :
(step 3: The mjectzon valve is switched back to the Inject posmon, c_znd sample
zs expelled from the sample Ioop onto the column g S
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OPTIONS

ColumnOven - The column oven contains a remsﬂve thermal devzce that heats up to
. R stabilize the column temperature. A temperature sensor detects the
- temperature and sends the temperature reading back to the
+ microprocessor, which turns the resistive device on or off to regulate
the temperature. This is a closed assembly and reqmres no routme

'mamtenance
Tray Tem perature o The tray temperature control unit consists of four Peltier devzces two
_.Control .. high-speed fans, and 2 heat sink. Heat is pumped from the sample

compartment into the heat sink and then blown out the back of the
instrument by the two fans. A temperature sensor sends the
temperature reading back to the microprocessor, which contmls the -
‘operation of the four Peltier devices to regulate the sample
compartment temperature. Similar to the column oven, the tray

_ 'temperature control umt isa closed assembly and reqmres no mutme
maintenance. : : R

- Sample P'reparaﬁon " The sample preparanon hardwana consists of the solvent selecuon
' : T : system and the heater/vortex mixer. (Referto Chapter 4 for
: _ mformatlon on the samp]e preparanon software )

_ The solvent selecuon system is located at the back of the mstmment _
7 and includes the sample preparanon synnge(s) and the solvent o SR

“selection valve. s

‘The heater/rmxer Or vortex mixer, located behmd the sample tower :

" uses compressed air to spin the ‘sample vial creating the vortex inside
the vial that mixes the vial's contents. The microprocessor clock = -
tracks the run time and tums the mixer on and off at the desired times.
‘A resistive thermal device (heater) and a temperature sensor, similar
to the column oven, maintain the desired temperamre dunng the

5 voxtex—mxxmg process. St : o
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'Ge'neral:'_C_h'ro'matogr'a'phy Trdubléshobting

B TIns section focuses on general chromatograpluc problems and is:
- designed to help you define the particular instrument or condition
- causing the’ problem Once you have ascertained the cause, use the
" ordered outlire to fix the problem or refer to the individual e

SYMPTOM
B 1. - No flow.

2. Highbackpressure.
3 Unstable baseline or drift. -

4, Baseline noise.

5. Nopeaks. .

6. Contaminating/ghost peaks.

- SpectraSYSTEM instrument’s troubleshooting guide. Each of these
~problems can be detected by monitoring the chromatography nmmng

condmons or by observmg the chromatogram

'ECAUSE/REME'BY '

a)
5
)

a) |
by

.'_c)

i

" b)

: | a)_ |

b
o
- d)

b

9

o

Check mobﬂe phase connecnons L

: Check for leaks
-Check pump tmubleshoonng gmde

Check ﬂomte and systemjcolumn spemﬁcauons -
Check for tubing or column blockage e
Check pump troubleshoonng guide

System/column not: equmbrated auow more time
Check detector troubleshooung gmde n

_Check pump troubleshoonng gmd_e :

Check for air bubb_lfcs'in system, degas solvents
Check for system/solvent contamination
Check pump troubleshootmg guide’

' Check ISM or PCIOOO tmubleshoonng gmdes o |

| Check detector and data system connections
: _Check autosampler mubleshootma gmde E

Check sample retention mth ch:omatographxc' :
conditions : L

Clean system and colurin

‘Check autos ampler troubieshoouno gmde
:Check pump troubleshoonng gmde i

593
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7. Posr peak shape.

8. Poor retention time reproducibility.

9 Poor peak areareproducibility.

; 10. Non—inte_gratsd 0r 100 many peaks.

- 11. No instrument of device control.

b)

9

: &

' Check pump troubleshooting guide
: Check detectcr troubleshoohng guide

@

b
)
&)

Check system for leaks

: Check ﬂtUngs and tubing Iengths

Check column perfoxmance > o
Check antosampler txmbleshootmg gmde |

Check system for leaks and bubbles : :
System/column not equilibrated, a]low more time B

-:Check column perfoxmance

Check pump tmubleshoonng guide
Check autosampler troubleshcoung gmde _
Check ISMor data system troubleshootmg gmde

Check column performance : :
Check: aumsampler n'oubleshoonng gmde

_ Check ISM or data system moubleshootmg gmde

“ Check integrator, ISM or data system '
i troubleshoom]g guide L

' Check c’able 'connéctions

Check system conﬁguranon

| Check mdmdual mstmment troubleshooung

guide

‘Check mtegrator ISM or data system

troubieshoonng gulde

For more detazled chmmatograpMc tmubleshoonng, refer to any E
HPLC troubleshooung reference book or call your local salesor
- service represemaﬁve : .
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| Autosamp'ler-_speciﬁ_c-Trcﬁb-leshboting_

| Chromatographtc
Problems |
sywrou _ POSSIBLE PROBLE’VI -. "
~ 1) Baseline drift whenthe  a) Lack of therma] stabihty in
-~ injector valve changes from - - the column oven:. - :
INJECT to FILL. & - compartment, detector, or =

2) ‘Shifting retention times,

-3) Sensitivity changes. -

~“mobile phase. .

-_a) Temperature vananonsm -

-thelab

b) Coiu_mn-heatér problems. -

a) Inconsistent sample
injection volumes.

b) Leaks between the injector

" valve and the column
- causing inconsistent =~
~'sample-volume injection.

¢) Airbubbles aspirated into
-+ the lines along with sample.

~d) Inéo_mplete sample mixing

during sample preparation.

- e} 'Sémplé adsorption to fhe

_-walls of the injector valve or
sample Ioop

REMEDY

- - 4). Eliminate drafts around the column

compartment. Wait until the column -
‘oven has reached thermal equilibrium. If
the problem persists, contact your local -

- Thermo Separation Products scmce
A representanve : -

 #) Stabilize tomperature,

‘b) Call yoin'.Th'enho Sepafaﬁon Products

service representative.

e a) Check for a partially blocked mjector

“valve and observe the pressure. ‘If the
ymblem persists, replace the i mjecnon
. valve (refer to Chapter 5}

e b) Tlghten/remake ﬁttmg.

' _c) Replemshfprepare fresh sample a.nd

- repeat the mjecuon

s <) Slow down synnge speed.

d) Check mix time (Sample Preparation

Option, only). Thaw frozen samples

- completely prior to sample preparanon
1o prevent sample "layenng

% e) Chanoe the mobxle phase coment:auon

5/93
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| Chromatographlc Problems cont S e

SYMTTOM

3) Sensitivity changes, con't.

4) Iﬁegularpeak éhapes. -

Ea _ b) The strength of the solvent

5) Band broadening._ o

- ~column's capacity.

o) chradation of sample

POSSIBLE PROBLEM '

f) Sample solvent _ _
“-incompatible with the -

~ mobile phase.

- g) Sample insoluble in solvent.

a) The volume of sample :
injected exceeds the

used to dilute the sample
exceeds the initial

concentration of the mobxle £

- phase

. component(s).

- a) Fittingproblematthe
-~ injector-column connection.

' 'b) Tubing ID. too large.

6) S'mallerthanexpected B

- peak heights.

‘a) Small injection due to

. wrong-size syringe. =

~'b) Wrong injection,

~¢) Airin lines.

d) Mzsadjusted synnge-dnve
-~ mechanism. -

'_REMEDY'.

ol f) Chance solvent, usc mobﬂe phase if

possable

g) Be sure sampie solvent is 1ower_ elunon

strength I.han mob:le phase

h) Alr in syringe/sample Tines. . 'h) Flush wnple lmes

Soa) Decrease the volume mjected or dﬂute
Lo the sample. -

: b) If appropﬁatc' for youf appﬁcaﬁon,

ensure that the flush solvent is of the

© . “same composition as the solvent used to

dissolve the sample and that it never
exceeds the initial compomtxon of the
~mobile phase.

0 Prepare fresh sample and rcpcat _

‘ _mjechon

a) Inspectfor damage, rrusmatch incorrect
assembly. - S :

b) Use 0010-inch 1D fubing.

a) Check 'syringe' size';_
b Check injection vol_umé value in file.
) HuSh -

d) Call your Thermo Separanon Prodncts

semce r epresentatwe

Thermo Separation Products
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"Chromatographlc Problems, cont o

SYMPTOM ST POSSIBLE PROBLEM
7) Peaksduring ablank -~ - a) .Sample carryover dueto
injection (from a prevxous . residual sample in the -

injection). - sampleloop.

. b) Sample cényover dueto-
' incorrectly assembled

 REMEDY

Sa) iﬁsufﬁcient flush volume. Inci‘éase :

Injection Volume in Edit Menu; adda
~ blank vial between sample vials; orusea
gt slronger flush solvent. -

by 'ChCCk and Iem'akg ﬁttings,: .' : :

samiple-loop fittings (adding

_dead volume that can
contam resuiual sample)

c) Sample too concentramd

- 8) -Nopeaks_.' o B .".a')-'Pluiggedorbehtneédl_e.

'b) Leaking flush valve fitting.

¢) Plugged or leaking tubing,

9) Incorrect precision andfor. . a) Airleak..
“accuracy problemona " -
- sample of known coment-
random €1Tor. :

b :Wmeu__t_syrin'ge. i

10)'Iri'eproduCibﬂity of peak _' a) -Plug'ged or bent needle,

b) Leakmg flush valve fitting.

9 'Pluvg'edor leaking fubing. -

Cd) Sample wscos1ry too low or

too lnvh

e) Solvent: vxscosﬁy too low or
too hlgh '

) Dilute sample.

a) Clcan/replace needle T:ghten ﬁttmgs

- and synnge

b) Tlghten ﬁttmg.‘ '

'. ©) 'Repiabe faulty tubing. -

- a) _Tighicn_a}l_ﬁiﬁngs and repeat therun. .

b):_Rép_Iace; S

| .a) Clean/replace needle Tlghten ﬁmngs

and synnge
b) Tighten fit_ti_ng.

ey Replace_faulty'mbinb.' o

) Change viscosity setting in the

- P]I.E]det/More Menu.

9 Change Solv Viscosiry setting in the

~ OPTIONS/Configurations Menu.
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7 Hardware Problems

_"symom :
Startup
1) Nothing works when

instrument is turned on..

) Famsrunmng but dlsplay
- -doesn’ twork.

3) Noresponse from keypad

but display ‘works.

~4) Column oven and/or tray
temperature control won't

" turn on.

| Qdmmunigaﬁgns '
'5) NoRS$-232-C. -
-+ communications.

6) EEPROM faﬂs to retam
memory

'7) External devices: (umed |

events) don' t work,

. POSSIBLE PROBLE‘VI

~a) Power cord ﬁ'nplugge'd _or: _

faulty

b) Blown fuse

' c)- Defective power é,v?it‘ch, |

_driver, transformer.

a) : Dispiay componerit(s)

) Defective keypad.

2) File isn't loaded,

a) Funher troubleshootmcr _
reqmred :

' #) Reinitialize the EEPROM.

a)' Wrong settings.

' b) Interface eqiﬁpme‘nt

problem. -

~ REMEDY

- 'a)'-PIug Wrep!ac_e cord.

'b) Replaxefuse |

: c) Call your Iocal Thermo Separation

~ Products service representative.

- a) Call your local Thermo Separanon :

Products service representame

. _a) Call your'! 'mezmo Separat:on Products

- service rcpmentanve

a). Load ﬁle '

' a) Ca.u your Thenno Sepamnon Products
o service repr&sentatwe :

) If unsuccessful, may be a defective PCB.

~Call your Thermo Separation Pmducts
: semce repmentanve

o a) Check Appendzx D for proper pinoljté‘

~b) '_Re_fer o re&pettive insuumémmanua]s.

164
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Hardware Problems con't

- SYMPTOM

' 8) Vial stuck in tdwer._

9) Vial stick in mixer.

10)Instrument can't locate

13) Torn septa. .

- 12) Broken vials, .

11) Vials don't it in tray,

| POSSIBLE PROBLEM

" 2) Needle bent.

a) Run Clear Mixker rouﬁne in.
‘the Commands Menu L

a) Incorrect vial position -

g : b) 'I‘rayTemp Opnon .

“incorrectly selected in
- ~Configurations Menu, -
(Instruments with tray
*‘temperature control have’

- fewer tray rows.)"

) Sample incotrectly placed in |

sample tray.

@) Arm misaligned.

: e) A_Imm'ovement resiricted;_

) Incomect vials.

- a) Tréy n_bt alignéd Or not -

~seated properly. -

" ~2) Bentneedle.

- REMEDY
-2 Replac_e ..néédlc.moduie (see Chapt_ei' 5).
2) See pégé 182,

" 2) Check Samples Menu.
entered into SampiaMenu L AR

‘b Check conﬁginaﬁbn;

a’:). Chéck ti_ay an_angeme_:nt,. .

~4d) Homearm See "Specml Commands" on |

page 179.

_ _e) Remove restncnon and home arm.

: 'a) ledxametershouldbeOM- .

O 47 mches

~ a) Seat tray completely in tray chamber and

_pull handle back toward you.

a) Replace needle.
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Hardware Problems con't

SYMPTOVI 3 POSSIBLEPROBLEM :

_ Injector

14)Injector valve won't switch. a) Siipping injector drive.

15) Injector valve continties to a) Loose or faulty sensor
rotate until faultis = cable. :
" -generated. ;

- 16)Injector valve doesmot - a) Valve requires excesswe '

- Totate to the praper position. torque L

' 17) Motor faﬂs tostop after a) Possible defective sensor.

synnwe is fully retumed

18) Sample loop won't il a) Blocked injector valve.

b} Blocked sample loop.
¢) Worn syringe.

4 Blocked need.

_19) Rapi'c_i'véi_voseal wear,  a) Toomuch valve seal

- pressure against valve, -

b Particulate matter in valve, :

c) Inadequazely filtered
sample.

REMEDY

: a) Call your Thermo Separaﬁon Products

SCMCC representanve

.- a) Callyour 'I‘hermo Separanon Products

service representauve

) Call your Thermo Separanon Products g

- service representanvc

a) call your Thermo Separation Products '

: semce representauve. L

' 2) Follow procedures on page 182 to isolate

blockage and flush. Or take apart valve
-and sonicate. DO NOT clean valve with
a cieanmg wire or you could damage it

b Backﬁush loop It problem persxsts

replace the loop

§ c) Subsntute a "known»good synnge and

detenmnc if symptoms persmt.

d) Clean W1th a clcamno mre

) Decrease 1c system pressuro.

' b) Use an m-hne ﬁ]ter before the xn_;octor 5

valve

c) Fﬂter witha 0 5 p.m ﬁlter bcfore :

m;ecnon e
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Hardware Problems con't

SYWFO\'I
‘Injector, con'

©20) Rai)id valve-seal wear,
con't. :

 21) Injection from incomrect

- entered in Samples Menu.

b Sample placedinincorfec_t' | b :Check.u’ay'anfangexﬁent.

possmLEpROBLw ~ ReMEDY
-4 Buffefcwsta]li_z’ation. Cs .'d) Dontallowbuffers tostandmsys:em
. ' o Runaflush sequence fromthe
o -Commands Menu when the system isnot
a) Incorrect vial position. ~ a) Check Sa’zriples Meru.

position in vial tray.
22) Samples injected 2) Erorinfile (calibration ) Check file (cahbranon/sample
- incorrectly in a vials placement/sample preparaucn templatz)
- pattern.. preparation resource - - : S .
_ _pla_ccmen't).
_Needle
23) Needle bent orbroken. &) Incorrect vials, " @) Seelistof recommended replacement -
S ' - : e - partsmthefmntofthemanual.
b) Alignment problem. 'b) Call Thermo Separanon Products
kS c)-Arrnsticlcihg. ‘ = 'c) CallyourThennoSeparauonProducts
S - s ' semce represemauve
24) Needle plugging. | a) Mélﬁple/incomct 'sep.ta. o a) Venfyasmgle sepmm Oftypc
T i o ' recommended
3R3 Thermo Sjcparatier:.PrbduCts B 167




: Hardware Problems cont'd

. osewroM POSSIBLE PROBLEM ‘REMEDY
25) Loud buzzmg from synnge a) Defect:we Limit switch. - a) Call your ’Ihenno Sepaxatxon Products
© . drive. s S semce representatxve 5
26) Flush va]ve won't activate. a) Defecuve g ) -Call your Thermo Separahon Products
vaive/coupler/motor R - service repmentatwe
~ 27) Flush valve actuated, bt * @) Pluggedinletfilterin ~  a) Replace inlet filter (Chapter 5).
synngecantdrawﬂush - solvent reservoir. i . S i
~solvent. - S ' '
Arm’
28) Hookdoesﬁ'tlift vxaI a) XYZaxmmotorsteppmg o '_-_a) Call yourThermo Separauon Products '
. S oo fallure,s R semcerepmentatxve - :
" 29) Leakage during ioop' ) B!ocked loop or wasts ling a) Flush sample 10op or replace; check and
filling, -~~~ - - orvalve not deﬂcctedfar . flush waste line. Check the sensor.
- ' enough = o s : : -
'30_) C_ross-pdrt leakzige, ) Wornrotor seal. e 'a) Replace accordmg to mstrucnonsm
] . B e ' Chapters '
3D Ligudonvialcaps.  a) Leakyflushvalve. &) Replace flushvalve, |
' ' b) Leskyinjectorvalve.  b) Replace rotor seal (Chapter 5).
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‘Hardware Problems, con't.
SYMPTOM ':'_ro'ssmmpnom._ﬁu

Other

© 32)An automatic sequenceis a) Column-oven, heater, door

interrupted, or mstmment * - interlock(s) activated.
~will not start

: -33)In Stand Alone niode, - a) Conﬁgmanon is mcorrectly- -

Status Screen indicates a run - set to SpectraNET mode.
mprogress but the : S S
" instrument is lockedup.

34) Contaminated sample. a) 'Dir'ty wals |
| ' ' _ b) Improper septa made of

matenal

: 35) Elevaxed system pressmes a) Block between colurtin and
aumsamp!er

- REMEDY ~

@) Check the Ready Participation Menu, ~

- a) Replace vials. -

" b) Use recommended septa.
.- silicone or other rubber-hke :

- .a) Crack each fitting and observe pressure.

a) In the Configuranons Memz, set Mode to
Stand Alone _'

" NOTE: Thermo Separation Products
- “septa are made of Teflon-faced silicone.

- See instructions in Appendix C "Testing
- for Tubing Restncnons -on'page 182
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" Dlsplay Messages

USER MESSAGES
Autosamplsr'sﬁsy.

“Autosampler Busy No-
Loading Allcwed :

~-Can'nhot add Priority_
Set during final
‘srcalibration -

@nmtﬁdkhﬁw
Setiat this time

File in Queue :
Cannot be Copied to

File in Queue
Cannot be Deleted
File in Qﬁéue
~‘Cannot be Edited

File Protected _
Cannot ‘Be Copled To

- Use SAMPLES key to e
add Samples to Queue

“As we mennoned in Chapter 1 there are three dlfferent kmds of

messages that can appear.on your autosampler’s dxsplay usér -
messages, confirmation messages, and error messages. This section

“describes the possuble condmons that generate these: messages

User messages are dzsplayed as a result of an mcorrect operanon on

: the part of the user.

“You can't issue a command fmm a menu or press 2 key whxle the
: autosampler is m the mzddle ofa pmvzously rcquested operahon.

- You cant ioad a sample set whzle the. queue is runmng

~ You cannot add a pnonty set dunng brackeunc (after all the samp]e vzals e

have been mjected)

You cannot add a pnonty set to other than set 1 You cannot add a priority S
- set unless the file's Calibration Menu calls for interspersed cahbrauon vials -
- (you must select reuse cahbranon vials in order 0 add pnorzty sets to the '

queue).

You canno’t-bopy toa file assigned to a sample set in the queue.

You cannot delete a file assigned to a _sample'se_t in the quete.

“You cann_ot edita ﬁle asslgned toa: sample setin the queue from the det _

Menu.

NOTE You can edit the rin ﬁle capy of the actzve ﬁle from the Sample.s
Menu

~ Youcan't copy tod ﬁle that is protected (Protect is set to On) in the
: Conﬁgumuons Menu. - :

~You can 't start a rin by pressing the [RUNJ key when the queue is empty '

You must first Ioad or add sampie set(s) to the queue

Theimo Sepa'ration'Pr'oducts” (T - R




'CONFIRMATION
'MESSAGES
Aligning_Ar'm |
Clearing Mixer
File 'c;pi'ea g
Flle Deleted

Flle Loaded

B Flush Samp Syrlnge ol

Flush Prep Syr:mge =

Homlng Arm ;

Inltlallzlng

Set Added to Queue_- '

ER_RO’R MESSAGE_S'

Hardware Errors

Ar¥m Falled tc Hcme on

X,YZ

Arm Jam on X, (Y, Z)

Axis

- Flush Valve §
Misaligned

Confirmation messages inform you that the autosampler is
. completing a requested operation or command These messages
_dlsappear when the operatxon 1s complete :

~The Ahon Arm command is in progness
“The Ciea: Mu;er co‘mmand isin progx‘ess'.

. The ieciuesté_d file has been copied. .

The requested file has been deleted.

The requested file has been loaded into the quene, b

The Flush Sample Syringe ooininand isin progrees
'Ihe Flush Prep Synnoe command (page 180) is in progress
The Home Arm command isin progress

’Ihe Imuahze Hardware command (page 180) isin progress

o The requested sample set has been 'added to -\‘.he Sample queue

_ There are three kmds of errors: 1) hardwaze errors, 2) system errors,

and 3) diagnostics errors. Hardware and system errors are discussed
below. Dxagnosuo enors are dxscussed in the diagnosucs section on .

: -:page 174.

Hardware €ITOTS Occur dunng the normal use and operauon of t.he
instrument. Most of the time you will be able to clear them. For

. some, you may need to call your ’f’hermo Separation Products sérvice
- fepresentative, Pressing any key clears the error message, Then take -

the steps suggested for each message to resolve the problem

The XYZ arm could riot make the final X-, Y-, or Z-axis motion required -
 return to the home position. Check for a dislodged vial, tray, or other

obstruction. Run the Initialize Hardware routine. If the error persists;
contact your 'Ihermo Separanon Products semce representanve '

The XYZ arm is obstructed on its left—to—nght (X) axis; its front-'to-'back' (Y)
axis; or its vertical (Z) axis. Check fora dislodged vial, tray, or other -
obstruction. Run the Initialize Hardware routine. If the error persists, -

- contact your Thermo Separanon Products servxce represemanve

: The flush valve did not turn all the way 20 the requued posmon. Perform the
Initialize Hardware routine. If the error persxsts, run the Test Connectors

routine. If the error persists, contact your Thermo Separatlon Products

- service representatwe
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Haraware Fai 1ui-e e

Hardware Not Homed

Hardware Timeout .

Injectdr Vaive '
‘Failure

Inject Valve
Misaligned

'IValve Move Is
~Impossible

IVaIve_Move Not
Detected '

Inject Valve
Overshoot:

" Injector Valve .
Undershoot

- Parameter oOut of
Range : '

Solvent -Valve :
Misaligned

- The 6-port solvent selection valve failed to turn far enou gh to reach the next

A problem occurred with the valves or syringes. Run thé Tnitialize Hardware

~diagnostic on page 180 and/or the Injector Test (page 180). If you are S
. unable to clear the error, contact your Thermo Separation Products service =~
- representative. R o B '

The solvent valve was requested to move to a certain position, but the

. hardware was not initialized properly. Or, on powerup, the solvent valve

could not home properly. Run the Initialize Hardware diagnostic on page

- 180. If you are uniable to clear the error, contact your Thermo Separation

Products service represenlative.

- A requested mechanical operation was not completed in the alloted time.
- The problem could be with the arm, valves, or syringe(s). Run the Initialize
' Hardware routine on page 180. If the problem persists, try manually

flushing the syringe(s) using the Flush Sample (page 179) and Flush Prep .
Syringe (page 180) commands.  If the problem persists, contact your Thermo

Separation Products service representative,

“‘The injectdr "valvé failed to mo_vé (bétweeh the INJECT and FILL poéiﬁons,
- or vice versa) for the requested operation. Issue the Injector command from

the Commands Menu. - If the error persists, call your Thermo Separation =~

~ Products service representative. |

 The injector valve is positioned between the INECT and FILL. positions.

Run the Injector test (page 180), and call your Thermo Separation Products .
service representative if the error persists, ' REE S

‘The injector valve cannot move to the requested position from its current

position. Run the move the injector valve to another position using the
Injector command, and call your service representative if the error persists.

'The system did not detect a requested movement tothe required position.

Check for a loose connection to the injector. Try to manually move the

“injector to another position; If the error persists, call your service :

representative . -

 The :inject'or valve moved past the "desired position. Run the Injectortest

(page 180}, and call your Thermo Separation Products service representative '_
ifﬁxee‘rro_rpersis'ts. S . SRt : ST

The injéctor valve failed to move far énoﬁgh'to the desired position.: Run the -

- Injector test (page 180), and call your Thermo Separation Products service -

répresentative if the error persists. - - :

A value too large or too small was entered. For example, an injection

volume too large for the installed syringe was entered. Check the installed
syringe/sample loop and versus the edit file parameters. :

required port or tuned past the next required port. Issue the Initialize '
Hardware command on'page 180. If the error persists, issue the Flush Prep

| - Syringe (page 180) using various external solvent positions (5-1,8-2,8-3,
© S-4). This message appears only on instruments with the Sample
Preparation Option installed. R
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SValve Not' Present

_Syr 1(2) Not. Encugh

to Expel
Syringe Failure

Syringe Overfill '

~ TrayTemp Failure

=Unexpected anl in

Hook

Vial Not Found 1n

-~ Hook -

‘System Errors

| A Load or Flush Prep Synnve command was issued without the Sample

Preparation Option installed. The Configurations Menu incorrectly indicates
that the Sample Preparation Option is installed (Sample Prep Yes). Check

the Configurations Menu under OPTIONS. If the problem pers:srs call your

Thenno Separanon Prodacts service representatrve o

: One of the symge(s) is rot retracted far enough to expel the requested

volume in the ADD step (sample preparation syringe) or flush operation

- (both syringes). ‘Run the Initialize Hardware test (pace 180), and restart the
~run (sample preparatron) or the ﬂush cycIe : :

" Asyringe failed to moved to the appropnate position required for an -

operation. Run the Initialize Hardware test (page 180). Ifthe error rcpeats
call your Thermo Separauon Pmducts servzce representanve :

| A volume has been requested fori mjecnon or ADD that i is too large for the _
size of the mstalled syringe. Check the method and synngc volume(s) '

The Tray Temperamre Control Option was unable to reach the deszred set

-point and has turned itself off returning the instrument to a READY state.
- Any method loaded will be executed without the Tray Temperature Control

Option. Pressing any key clears the error. This errorindicates a problem

‘with the Tray Temperature Control Option. Call your Thermo Sepa:anon :
: Products service represemanve for assrstance .

This message appears if a vial is found inthe hook where no vial is expected
for the requested operation. To clear the error, remove the vial and restart or

 Tesume the requested operation.

‘This message appears if a vial is not fdund in the hook when a vialis

expected.” Verify that a vial exists in the requested tray location, check the
file and vial assignments in the Samples Menu, and check to see if a vialis .
lodged in the sample tower. (If 50, the needle may be bent) : :

System errors occur very ranely and abort normal operation Smce

“they are not usually problems you can correct, we will list some of
~ them, but not describe them in detail. Should you'seée any of the
- following messages or other messages not described in this section,
~document them, and contact your Thenno Separation Products service
o representative for asmstance

Invalld Current Locatlon
_'Invalld Command :
Not in GET/RET Sequence'
7 Must be Up/No Vial
. ‘Move Z Not Allowed
- Gét LocNum: - Bad Row,_Col
- Zup Only in Serv Block '
Invalid Target Location
‘Svalve Extra Interrupt:
- Bad Vial Number .. . .
. Unexpected Syr Event
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Diagnostics

iNTERPRETING THE'

: RESULTS

#
x|

Z

SRR oo eor NN

 Test Identification

" Fault Code

- Module
~ Identification -

 [RUNJISTOP]

- The SpectraSYSTEM autosamplers have built-in diagnostic routines
accessible from the Tests Menu (Fig. C.11). These tests enable you
to access the operation of your autosampler Before descnbmg each

- of these tests, we'll describe how the diagnostic tests are run and how
. to mterpret the error screen mfoxmanon should atest fall

- All of the test screens are arranged similaldy. A test is mmated by

~pressing [ENTER]. While a test is in progress, the name of the test is -

g dxsplayed along with three dots (Fig C 9

; 'r'est E’xt:ernal chtacts:

Fi igure C‘ 9 The In-progress Screen

When the test is complete, elther a PASS or FAIL result is msplayed

- Shouild a test fail, an error screen similar to that shownin Flgure C.10 i
o will appear that contains the follomng mformanon :

*  Testidentification =~~~ _
s Fault code (diagnostic error)
* - Module identification _

¢ [RUNJ/ISTOP]
'3Connector: e ER#OR #3000 S
_Syﬂngel - [RoN1/ [STOP]) -

F zgure C 1 0 An example of an error screen

i : NO’IE The error number in thzs screen is Jusl an axample 10 show you the g

screen layout,

' _The test 1dent1ﬁcanon is the name of the test bemg run.

- The fault code is the error number associated mth the spemﬁc faﬂed _
- “result. Document and report the fault code to your service - ' :
5 representative to recewe further. asmstance in dlagnosmg and solvmg
- the problem : : :

' :.f ThlS field dlsplays the speczﬁc autosampler board or assembly where =

the problem ‘occurred.

. ‘This field prompts you'to press {RUN] to repeat the test or to press '

[STOP] to exit the current test and retum to the Tests MemL

174
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TEST Al dlagnosacs and bullt-m assessment routines are accesmble fmm
DESCRIPTIONS _ the Tests Menu (F1g C 11) Each of the routmes is descnbed here.

SOftWare Versicn
‘Display Input States :
©'Display Cutput Stares -
ROM ‘Test - :
'RAM'Test
1" ‘Hardware Test
Test External: Con_acts _
~Test Comm Port :
Inltlalize.EzPROM_ L

Figure C.1 Tests Menu :

S’oﬁwére Version -Selectmg thi ﬁeld dzsplays the current software versmn number _
: XYYz, :

Display Input States  This menu (Fxg C.12) shows the cun'ent states of the TIL-mput

- device signals (Hi or Lo). ‘This information ¢an be used to check the
level of the Pump Ready and Injection Hold input lines from other LC
system modules. You can use this information to diagnose situations

.- ‘'where the autosampler is waiting for ready or waiting to inject. Make
. sure the Input Polarity is set to the proper level for each of these -
signals. (See Appendix D for more information on the signal levels. )
- Pressing the up- or down-arrow keys returns you to the Test Menu's

Display Input States field should you wish'to repeat the test.

. 'NOTE: You can change the active polarity of a ,specy" i mput szgna! ﬁ-om
the OPIUONS Inpuz Polamy Menu :

'.Pump'Ready' Inj Hold.
HL . ML

F igure C. 1 2 Dzsp!ay Inpurs States Menu _

Dlsplay Output - ‘This menu shows the current states of the 'ITL output devme slgnals '
States L - (HiorLo). This information is used when hardwiring your
T autosampler to other LC systém modules. (See Appendix D formore
: mformanon.) Pressing the up- or down-arrow keys retums you to'the
- Test Menu's Dlsplay Output States field should you wish to repeat the
- test. :
NOTE: You can change the active polan’ty of a .spe(:iﬁc znpu: srgnal frém
" the OPTIONS Input Polarity Menu. This menu shows the states of the TIL
" outputdevice szgnals (Hz or Lo) as shown in Fig. C.13 iy

AT
c@
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[

Display Timed

i Events:

RAM Test

" Display Oucput States
A5 Réy Inject Grad - Stop
Lo Lo Lo LS

- Figure C.]B -Dz_‘spla’y.Ouipzlr S:dresMeﬁa o

"Pressmg the up- or down—arrow keys retums you 1o the Test Menu S

Dmplay Output States ﬁe]d should you wish to repeat the test '

This menu (Pig C.14) dlsplays the cunent states of the timed cvents _

o outputs. This information is used when hardmmg your autosampler

to other LC system modulés. Refer to Appendix D “System
Commumcatxon" for more: mformauon. S

i ngu're .14 '.'.i_)i.splay T _irﬁ_ed Events;'Ménu. _ .

" This test (Flg C 15) wntes to and then reads the contcnts of memory _
- If the write information is the same as the read information, the test is
i successful Youmay wish to run tlus test once a month to venfy
: proper software operanon. A - :

'-shorc-Hemory Test:" '

F:gure C 15 RAM Teerenu

If successful, the autosampler retumns a PASS result (Flg C 16). If
. unsuccessful, the autosampler returns a "FAIL" result and displays an
. error message. Document the test results and error messag_e and calt _

your ’Ihermo Separatxon Pmducts service representanve

- SHort Memory Test: PASS

. Figure C.16 Successful RAM Test

| Press [STOP] to retum to the ’I_‘esfs Menu.
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ROM Test

'Hardwa_'re Test

It evaluates check-sums on the contents of the mstmments ROM and
_compares the results to known values :

i 'If successful, the autosampler retums a PASS result If unsuccessfui
~the autosampler drsplays the number of the failed chip(s) along with

the regular error screen information (Frg C.17). If the test fails, _
document the test results (if faﬂed) and cali your Thenno Separauon

S _Products service represemauve

'ROM Testy . oo ;i  -_: Error #r.U78, U9
et s (ruN)/(STOR]

.' ngu're C.17 'Fa'i_zéd ROM’ Test

. This is the most :mportant autosampler dragnostrc It checks all of the L

cable connections, sensors, motors, cu'curtry, and attached B

: components

Before running thrs test, be. sure that the XYZ arm is in the home |
position (at the left redr of the sample compartment), or false errors
may be reported. You can use the Home Arm command in the :

" Commands Menu (see "Specxal Commands" on page 179) if the amm -

is not at home

If the Hardware Test fails, the screen dxsplays the test zdenuﬁcanon

~ fault code, applicable module or connection, and the [RUNJ/[STOP] -

fields. Forexample, the message "J: 10/J40/745" in Figure C.18

“indicates that further froubleshooting is required. Document the |

screen information and report it to your Thermo Separation Products

: servrce representanve when you call for assrstance

Connector: - ERROR #3
. T10/340/345 . {RUN}/[STOP].

F z'gure C';I 8 An éxa}nplé of an errof rscreen
Pressmg [STOP] retums you to the Tests Menu

Most of the failed Hardware Test results requue that. you contact your
service representative for assistance. ‘However, there are several

~‘messages that indicate problems that you can most likely resolve
without a service call.: Tnese are descnbed here - -

. Opt Conﬂg

This message mchcates an incorrect conﬁguranon Check the

~Configurations Menu (under OPTIONS) and venfy that the opnons
- field entries match your installed opnons
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Test External
Contacts ‘

 Test COMM Part

":.Arm * -
- This message indicates that the XYZ arm was not in its "home" -
- position when the Hardware Test was zmuated Select

/COMMANDS/ JAm/, /Home ann/

* This test activates all of the external contacts and tests for proper
-~ activation. It should not be run while the external contacts are wired
to other equipmient, or the test will report false errors. Before running

this test, disconinect the- 12-pm connector block from the rear of the .

instrument. After the test is complete plug the connector back in to
. resume nonnai instrument operanon ' . _

Pressmg {ENTBR] with the cursor in the Test Extemal Oontacts ﬁeld i

o dxsplays a wazmng prompt (Fxg C. 19)

| pisconnect -a_ll em:ernal cofitacts ' CONTINUE

: F;:'gu_re' C.'I:Q The EJEre}'nal Déﬁices'Menu. o

- From thIS menu, you can use the [+] and -] keys to select

CONTINUE or ABORT., Selecnng Connnue starts the test

i Selectzng ABORT dlscontmues the test and retums you to the Test:

- External Contacts field of the Tests Menu: If ABORT is displayed

~and you want to resume to test, press the left- or ngm-arrow keys
The display will aga.m show CC)NTINUE : . :

: ;'A loop~back conmector is reqmred o run this test used to assesses the
. operation of the communications port located on the instrument's rear
- panel. This test sends a signal to the communications port and '
' expects a signal in return. A successful result is reported asa PASS;
: an unsuccessful result is mdxcated bythe regular €ITor Screen. -

NOTE: If Yyou wish to perform this test, contacr your T} }zerm.o S epararzan

Products Field Servzce Engm eer for t}ze pracedure and necessary parzs

- information.
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~ Initialize EEPROM

“The Electronically Erasable Programmable Read Only Memory .

(EEPROM) stores all files, user-set variable values, and system

~ configuration information when the power is tumed off. -

Reinitializing the EEPROM restores the default values to all files and

erases the system conifiguration information. Pressing [ENTER] in -

. this field displays the message shown in Figure C.20:

oy

‘Special Commands _' i

~ FLUSH SAMPLE
 SYRINGE

- test:

jReéet'ail system vaAlues " UYES

Figure C20 The Inirialize EEPROM Menu .~

If you want to exit this routine before runninig it, you can:
*Press the [+] [-] keys to select No '
* - Press [MENU] to call up the Main Menu
- * " Press [Status] to display the Status Screen S
*  Press the up-arrow key to retum to the Tests Menu.

- CAUTION! This routine erases any current file values and returns all

field values to their default values. Initialize EEPROM also erases alf
configuration information.” After running this routine, be sure to reset .

all installed optionsto "YES" in the Configurations Menu.

 The autosampler has several built-in commands that let youto -

manually manipulate some of the autosampler's components (the arm,

Ainjector valve, etc.) outside of a run. These commands, useful at
‘times during maintenance and troubleshooting procedures, are

accessible from the Commands Menu (Fig. C21).

o Flush Saiple Syringe

- Flush Prep syringe

- Initialize Hardware = -
Injector - =

S

Figure C21 The Comemiands Menu

This command lets you ﬁia_riuaﬂy ﬂu,éh_ﬂle_ZSO_-uL sample syringe. . .
You used this command when you primed your autosampler. It can
also be useful for maintenance and troubleshooting. ‘To access this

- 1 Fill your flush'solvent Ibd_tﬂ'e., if you ha\_r'e_noi already done so.” '

2. Press [MENU] aud select /COMMANDS/, (Fig. C.21).
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3 Select /Hush Sample Synnge/ to bnng up the menu shown in
.- Figure C.22. o :
4. Usé the [+] and -1 keys to select the desxred ﬁush volume in
~ microliters. Then press. [ENTER] to initiate the flush -
_ _operanon. '

Flush 5000 pL =

| Figure czz 'qush Syringe Menu

~The zmtosampler automauaally ﬂushes the sample syringe and ﬂush
lines with the specified volume of flush solvent and returns the
- syringe to its starting posnmn During the ﬂush sequence a7
: conﬁrmanon message is dlsplayed _

'Fiush Prep Syringe  Ifyou purchased the Samp]e Preparatlon Optmn, you can also ﬂush s
: : . thelarge (2.5 mL) sample preparation (prep) synnge and extemal
. solvent lines manually as follows: . - _
1. Hll each solvent botte w1th an appropnate soivent,
2 Press [MENU} and select /COMMANDS/
3 :_ Select Flush Prep Synnge (’Pig C.23). _ _ ;
4. Usethe {+] and [-] keys to select the desued flush- volume in
*microliters. Then move the cursor to the Solv field and seiect :

- the desired solvent (S-1, S<4, Btl) Press {ENTER} to mmate
S the ﬂush sequence.

| Flush 5000 pL solv BEL -

Figure C.23 Flush PrepMenu

' The autosampler automatically flushes the selected solvent line with
the specified volume of flush solvent and then returns the prep

_ _ ' synnge to its starting posmon
INITIALIZE AL The Imhahze Hardware :command allows you to manualiy contrcl the

'HARDWARE = autosampler’s syringes and injector valve. This command brings the
: . syringe(s) to the initial position(s) and removes any backlash.. -

INJECTOR © The Injeétor commands allows you to ménualiy switch the injector
© o0 valve between the inject and fill positions. Sclectmg /’{njector/
. ~displays the menu shown in Figure C. 24

. ‘Rotate Injection _Vali.r_e__INJE_CT -

* Figure C.24 The Injector Menu
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: Pressmg the [+] or [ } key and then pressmg {ENTER] changes the

: mjector valve S posmon

ARM S .2 The Arm Menu' contains'twc routines for returﬁino the XYZ armto-
_ S - its home position and for aligning the arm. Figure C.25 shows the
; Ann Menu. ’I’he two mutmes are descnbed below ' : '

Home  Arm

Align Arm'
CoClear Mixer

Fzgure C.25 The Arm Menu |

Home Arm s Prcssmg [ENTER] wnh the cursor in thzs field moves the arm from its
- e ‘present position to its home locatzon to the left of the rear-left comer
of the tub (Fig. C 26) o

F z'gu?e C26_ 'The arm in home'p'ositz‘on_

Align Arm _ g ’ﬂus routine moves the arm 10'the vial posmon requested (ng C 27)
o ' : It is used primarily by Thermo Separation Products service engineers
1o pmperly adjust the arm's x-y-z reference points. If you suspect that
-the arm's alignment is incorrect, call your Thermo Separanon
: _Products Semce representatwe '

~Align Arm

CUAdLL

s Figure _C.'?.7' Alzgn Arm Menu
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v Clear Mixer :

L R

NOTE: The arm "senses” its poszrzon reiatzve 10 its home position.”
“ Therefore, if you request the arm o go to position A1, and it goes to
position A0G, the system ronﬁguratzon mayiricorrectly indicate that the Tray .
Temperature Conirol Option is installed. Check the System co;;ﬁgurazzon ino
the OPTIONS Conﬁgurarzans Menu agaznst the znstalled op:zons '

This routme isused to remove a v1a1 from the mixer 1f a power faﬂure :

- occurs during a mix step m a sample preparanon procedure. The arm
- picks up the vial from the mixer and returns to the home position. .

You must manuale return to the vial to'its pmper Iocanon inthe

- sample tray.

NOTE: This routine appears an tke Arm Menu only wz!h the Sample
Preparatwn Opnorz installed. o

Testmg for Tubmg Restrlctlons

CIf there 1s a restncnon in the solvent }mes, you wﬂl pmbably hear the
~aloud gnndmg sound from the syrmge-dnve mechamsm due to
increased resistance to synnge travel _

- 'NOTE: Before begummg this procedure, be sure 10 set up a beaker or at}zer o ( S
: 'contamer :o catch the so!vem g R Sl

: To 1solate a block to a secnon of mbmg

1. Place the Autosampler mjecnon valvc into the FILL posmoa
(press [MENU], COMMANDS, Injector Test, and use the [+]
~and [-] keys to select IFﬂlO o

2. - ‘Disconnect the injection valve-to-ﬂush valve nzbmg at the
injection valve. Initiate a flush sequence (press [MENU], =
JCOMMANDS/, /F.lush Sample Syringe/, page 179 or /Flush

~Prep Syringe/, page 180. Solvent will flow freely on the retum
- stroke of the plunger if therz are no restrictions present. Flow
- restriction is unlikely at tlns pomt due to the large mtemal
'__ tubmg diameter. -

3. Reconnect the tubmg

: 4. DlSCOHI'lECt the needle and check the ﬂow

5 - If no restriction is found, reattach all of the tubmg, and flush
“the: syrmge to verify that the restriction still exists;’

6. Ifarestriction is still present, remove and clean the sample

' needle as descnbed in Chapters page 9()
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Advanced lnstallatlon and
Features S

Introduction

This sectron contains advanced msta]iatron procedures as well as

~.®. System Commumcaﬁon
* . Communicatiori Modes -
_'_ ' Setting the Polarity
-~ Ready Parhcrpauon

| The advanced functions mcluded in this chapter are:

. Instrument Conﬁguranons and. Ot.her Features
*  Gradient Delay o :

~ *Needle Height :
. Optnmzanon (mjectron volume and solvent vrscosrty)

- We recommend that’ you famrhanze yourself Wrth Chapters 2and 3
_ -before t:rylng the procedures in thrs appendrx : :

- Instructions for using some of the advanced' autosampler functaons
. The installation procedures covered in this chapter are: o

a3
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System Commumcat:on

_-Your amosampler can operate as a separate unit or as part of an’ |
automated LC system. The 12-p1n in-line connector on the -
instrument's rear panel allows communications between your

o autosampler and other components in an LC. system (Fig. D.1). This == .
‘simplistic communications system, known as “hardwiring," prov1des o '

injection synchromzanon between your autosampler and the other:
~ components of your LC system s _

A mating connector (provided in the accessory k_lt) allows you to

. attach control wires from other LC devices to the 12-pin terminal by -

- loosening. the appropriate screw, inserting the wire, and then '

tightening the screw. Once all connections are made, you can qmckly”

-make and brcak connections wzthout dlsturbmg individual wires.

. Hardwire commumcanons aﬂow the autosampler to start and stop a

. pumpor detector, to begm a gradlent program (gradient pumps only) '

or to control other features of the extemally connected instraments.

In addition, the terminal has four timed-function outputs that can be

~ used to control valve-switching devu:es or other devices on a timed -
‘basis. (Referto Chapter 3, "Timed Events ngram " page 26 to set
upa tlmed events program.) _

i Thxs section descnbes the pin ass1gnments the recommended wiring
' 'conﬁguranon, and some opnonal wmng conﬁgurauons -
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_TERMINAL CONFIGURATION )

RESCRIPTION

12. TIMED EVENT {

4. 'GRAD'START -
.- PUMP STOP -

DATE OF MANUFACTURE:

+5V 150MA
.. GROUND

:gsgﬁa’igs@sg 2

N8 B G O 0 O
5
g
he)
éﬁ
2

THIS PRO
957,009
4,953,075
\ 4478095
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 Figure D.1 The 12-pin terminal
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© PINASSIGNMENTS

et

F

SE :
R

Pin 1- GROUND
Pin2-+5VDC -

Pin3- PUM_PSTOP;

(outp ut)

Pin 4 - GRADIENT

'START OUTPUT

 PIN5-PUMP
~ READY (input)

 Pin6 - INJECT OUT

{output)

Pin7-INJECT
: '._HOLD {input)

_ level on this line means ready

NOTE: All iripurs and bu_ztpurs are rﬁy‘eren_téd to g_ro_unk?.

This is the ground reference used for all mputs and outputs o

: ThlS regulated +5 VDC supply can be used to power pull—up reSIStors |
‘or external relays. The current is limited to a maximum of 300 mA to _
" -protect agamst external short cufemts affectmg the autosamplefs

operanorL

This pulsed output is used to stop the pump after the Tast sample has
been processed. It is activated when the last sample in the queue has

- completed its last injection, or when the shutdown file has been

activated (using the special shutdown command). See Chapter 5 for

 ‘more mformanon on the Shutdown command

- This sxgnal acuvates the pump s g:radlent program It occurs at a
- specified amount of time before the Inject Out line is activated. The -

time is specified as a Gradient Delay value in the More Menu (under

~ Files). This momentarily active, pre-injection signal permits the
S gradient to start prior to sample injection to compensate for system
~“delay volume. The result is an injection that occurs justas the .-
- gradient front reaches the injection valve. See the last section’ in this
' appemhx for more mform ation on the gradlem delay functzon

_ "Ihrough ﬂns mput, the pump sngnals the autosampler that the mobﬂe-
- phase flowrate is stable and that the' pump is ready for an analysis 0 -
- begin. (Other devices may also be connected here .) ‘This input must -

be continuously active for the ‘autosampler 1o proceed with injections.
From the Input Polarity Menu you can select whether a hi gh or low o
The default i is Hi.

'Thzs line sends a momentary szgnal each time the autosampier makes .

- an injection. This signal allows the synchronization of external '
- devices (pumps, detectors, integrators, etc.) to the autosampler's

 Injection.” See "Outputs below for the spec1ﬁcat:ons of this: output.

_ _' 'I‘lns signal puts the autosampler in the hold state with sample inthe
~ loop. Releasing the hold will cause an immediate injection. The
- signal must remain connnuously active to hold mjecnons That is,

when active, this signal will delay an imminent injection until this
line goes to the inactive state. This function can be used with extemal

e equipment to precisely control the timing of the. injection valve -

activation. The active level (Hi or Lo) of this input can be selected i in '.
the Input Polarity Menu (see Advanced Installanon) at the end of thlS :

| - appendlx
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Pin8-AS READY - 'Thzs line is used to sxgnal 10 other dcvxces that the autosampler isina
: el . READY condition. See "Outputs" below for the specxﬁcatlons of thls
- output.. . . :

Pins 8thru12-TF1- These user-programmed outputs are useful for mggenng column
TF4 (timed outputs) ' switching valves or other external hardware. These outputs are
: L e . controlled by the time functions defined in the currenﬂy acnve file
(see Chapter 3 "szed Events" page 26). . e

- OQUTPUTS _ Al output signals, mcludmg Tlme Functlons 1 through 4 (’ITF 1-4) are:
) ' open-collector outputs capable of sinking (handling) currents up to
© . 600 mA at voltages up to 24 VDC. The active state is user
- programmable inthe Tuned Events Menu (see Chapter 3)

: - INPUTS S ; Alli inputs accept TTLdevel i inputs, w1th a n'ansmon activating each. _
- s The two inputs are tied 10 +5 VDC through pull-up resistors. A "Lo”
level is ﬁomOtoOSV a "Hi" level 1sfrom2t055V SI

 RECOMMENDED = The mcommended conﬁguranon reqmres apump, autosampler, L
CONFIGURATION * UV/VIS or fluorescerice detector; andanmtegrator We recommend :
. : - that you comnect the following mgnals : : '
-+ pump ready _
& injéct hold (detector'rea_dy) '
* " detector run/start -
- integrator mn/sta:t

'- _Use Table D.1 to wire the appropnate pin connecuons Pm
- -connections- for the SpectraSYSTEM modules are indicated in
_:parentheses Optional connechons are mdlcated by astensks (*)

Table D1 Pm Connecnons for the Recommended Conﬁguranon

Autosampler = | Pump ' Detector : Integrator :
(Pin Connection) : SRR S e
Ground(1) | Growd(3 | Growmd(®)1) | Grownd(BY)
“Pumpstop(3) | PumpStop(s) | NA ] NA
(pulsed output) Enat e e
- Pumpready(5) ~ |Pump Ready (1) _READY'GI)' o N
(input)_. ' _ '_ i R
TInject out (6) | A RUN/START | RUN/START"A" (BS)
T S _ | (100 © | RUN/START'B" (B14)
“Ijecthold () | Sye® | NA | NA
Gradientsart(4) | Rungrd(n |  NA | NA
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Figure D.2 illustrates the hard re connections for the

- SpectraSYSTEM modules. .

J F _'1.o.vrzls- .

o)

ABVFS

[(ssmlslmm=fs)  [0@ @@

Ground 1 femma ™

n.. ; A gun Start| |
. /A Run Start|
=110

Pump |8 ~"B" Run Start S

A_Utosa'mp'le'r ‘Detector

AS-Z046E/0T

~ FigureD2 Hardwire conne'éﬁbnsfér Spe:f:tfaS YSTi EM Madu_lés'
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Communication Modes

SPECTRANET
MODE

__ The Spect:raSYSTEM autosamplexs can be conﬁgured to send
information to a system interface that communicates with the . -

PC1000, ISM100, or other SpectraSYSTEM modules. To achieve
these'data commumcatzons optlons two autosampler conﬁguratzons -

S are avadable

* . SpectraNET mode asa part of a SpectraSYS’I'EM

chromatograph connected to other SpectraSYSTEM. modules -

_through the SN4000 and controlled by PC1000 (PC-based
_ system) or the Intelhgent System Manager (ISM) _
~* . Stand-alone mode connected to other non—SpecnaSYSTEM '
* HPLCmodules thmugh the remote mput/output connectors.’

' 'I”Ius section descnbes gach’ of these conﬁguranons

: Conﬁgured asa SpecthYS’I?EM module usmg SpectraNET

communication and the SN4000, ‘your autosampler is automatically -

“controlled by PC1000 or the Intelligent System Manager (ISM100).
- The PC1000 or ISM assumes almost all keyboard control and
* - coordinates the majority of the autosampler's operations. To -
- configure your autosampler to use SpectraNET communication:

- 1. Tum off your autosampler

9 .Connect your autosampler to the SpcctraNET Interface Module :
~-as.described in your PC1000°0r ISM}OO reference manuals.

e Turn on your autosamp]er, wait for the powerup sequence to

'complete and then press /OPTIONS/Conﬁguranons/ to access

" “the Conﬁguranons Menu (F1gm'eD3)

- -Sample Sy*mge . e 250
Prep Installed o . Yes (Wu}:sampleprep)
Loven Irs..alled ST ye
CTrayTémp Installed - L ves
'Key Repeat Rata’ - L Medium

" Door ‘Ihterléck SO en .o
File Name e Protect
1ovitems Coooiiren

. 2% BARBITUA B )2
3: E¥PER'3. Loff

4: STAT o eff

17 Moda REUEE R o -:Sﬁehtrme& o
. s’ol\:r Viscosity R _NéfmaL

L Figure’D.j’ The 'Conﬁgu'rdﬁoﬁsMeng'irz SpeérrézNET-mbde -
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o "STAND'ALON_E' -

" NOTE: If you are running the RAM Hardware Test with "No Sjstém
Control” selected in the Mode Meni (38); the Controller (ISM1 00)
- will cause the aurosamp!er fo reinitialize the hardware; _

4, Move the cursor to the Mode ﬁeld and use the: [+] and [-] keys
- to select SpectraNET. Then press [ENTER] to accept the ﬁeid '
: value and exit the Conﬁguratlons Menu :

Your autosampler is row conﬁgured as 4 SpectraSYSTEM modu]e

_ _ Sta.nd alone ‘mode is used to operate SpectraSYSTEM modules
_'MODE - ~ . without ISM or PC1000 control. Stand alone mode is also used to
T connect older and non-Thermo Separation Pmducts Jaboratory
-~ -equipment. In this mode, two spemahzed commumcamon setups are -
e avaﬂable
. Vzaanalrtosampler-to-mtegrator cable to Chrom]et or
- Datalet integrators. - _
. * - Via BCDinterface to older’I’hermo Separatlon Products
' mtegrazors or to non-The:mo Separation Products Intcg:rators
: Before usmg either of these commumcatzons semps, it is necessary to
. configure your a.utosampler as a stand- alone module as follows
~ 1, Tum on your autosampler, wait for the powerup sequence to
complete, and then press /OPT'IONS/Conﬁgmauons/ to access -
- the Conﬁguranons Menu (Pig DA4).-
S.am;.:_le Syringe . e Cgs0
‘Prep Installed . _ i yes
~-Qvén’Installed e o Yes
TrayTenp Installed T Yes
Key Repeat Rate . - : S Med i _
. Door Interlock S Sooh
“File Maze L e Dot et
11 VITAMINS e oni
1 2: BARBITUA 0o L UOfE
3T EXPER 3 0 Cooffl
C4:STAT - TR <) 44
Mode ~-Stand Alone
solv Viscosity o . Noz:mal
-'Fz'gur'ebti Conﬁgﬁra’ﬁons Menu in stand-alone mode - o
2. Move the cursor to the Mode ﬁeld and use the [+] 2nd [] keys '
to select Stand Alone. Then press [ENTER] to accept the field
value and exit the Conﬁguranons Menu
Your autosampler is now conﬁgured as a stand-alone LC module
150 " Thermo Separation Products :_ e 5 B o




- Normal Operation

Autosampler-

~ Integrator Cable -

' For normal stand-alone operatlon you do not need to need t0 change |

any of the values in the Communications Menu. Leave the

. communications parameters set to the default values (sz D 5).

Details are prov1ded for mfoxmanon only.

Baud Rate 9400 :
Parity NONE
Flow Control: - NONE
“Data Bits 8
‘Stop Bits 1
: Echo I cn

F igure Dj T he Commumcatzons Menu dq;"ault values used far :
o - norma! srarzd—alone operarzan ' .

“The allowable entnes and default values are hsted below for each of |
the communications parameters ' : :

‘Baud Rate: Allowable entries: 1200, 2400 4800 or9600 Bd;
- default: 9600Bd.~ -

Panty Allowa_ble entries: None, Even, or Odd default
' NONE R

- Flow Control: Allowable entnes N ONE or XON/OFF
-default: NONE T

:'Data Bits: Allowable entnes 8 or7 defaulL 8.
-Stop Bits: Allowable entries: 1 or2; default 1.
' Echo. Allowable entries: On or Off; default On. -

_NOTE If the Commzmcarzons Menu doesn t dappear as one of the OPIT ONS
Menu choices, return to the OPTIONS Configurations Menu, and venﬂ that

Mode is set to Stand Alone. The Communications ﬁeid wzll not appear inthe -

. OPITONS Menu zf Mode is sei o SpectraNet

With this option, you can set up your autosampler to send vial
information to a Thermo Separation Products ChromlJet (SP4400) or a-

- Datalet (SP4600) integrator. For this connection you will need an
' -RJ-45-to-RJ—45 cable and an mtegrator adapter (p/n A3981-010)

To make thxs cozmecnon _
1. ’I‘um off your inte grator

20 In.sert the RJ-45 connector (telephone connector) into the
__'COMM Port (telephone jack) on the autosampler’s rear panel.

3. Connect the adapter to the orher end of the cable It onents in
only one direction. - - .

4. Plugthe adapter-cable end mto your DataJet or Chrom]et :

- integrator.
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5 Tum on your mtegrator and type in the followmg
FR ~BAUD 9600 -

_ _ POKE#CEH)#EF i

6. Hold the [CTL] key and press [CALIB]

CAUTION' You must reenter ﬂus sequence after any soft reset!

- 'This sequence provxdes you wnh the four—hne report from your o
autosampler shown in Figure D. 6 ' _ L

Sarple Vial':.AOZ : Inj Volume :.5.0 'Oven Temp' 26 o

Inject Vial: A01 '~ Inj/Vial . :1/1  Tray Temp: 0
Vial 'Iype 1 SAMPLE ! Cycle Time. - 0:8 = Heater Temp 24_

File 1: FILENAME  Set Number : _1

F zgure D. 6 The vial Iocanon and mjecnon report

: Once you have completed your hardwmng connecuons return to the -
“Basic Installation Procedures section (page 110) and complete the
front-panel autoszmpler mtallanon procedures if you havenot -

already done so. fE

BCD Commumca’uon SR o _-

o The BCD Communication Optmn provzdes BCD communication -
. between the AS1000/AS3000 SpectraSYSTEM autosamplers and
- older Thermo Separation Products and non-Thermo Separation
- Products integrators and computers. This option provides tray- andfor -
~ vial-location information to devices requiring either binary or binary- .
‘coded decimal data. The BCD assembly must be installed by a -
‘Thermo Separation Products service representative if ordered after
initial instrument delivery. Installation instructions are provided in
the BCD Option Kit. Contact your representatwe for further
: mformanon :
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Settmg the Polarlty

~ INPUT POLARITY

From the Optzons Menu you can change the sense of your :

-autosampler's input and output signals as required by your other'LC -

- system modules, For exa.mple ‘when shipped, the Autosampler -

OUTPUT POLARITY

- Ready Output is'set to send a positive voltage (i) when the

instrument is ready. If you change the Autosampler Ready Qutput

" Polarity to Lo, the instrument will send a O-volt signal (Lo) when'it's

ready. The procedure for changing rhe ‘polarity of the input and =

_ ourput mgnals is descnbed below

" To change the polarity o i mput mgnai select /Input Polanty/ from

the Options Menu. Use the [+] and [-] keysto select exther Hi orLo

- for the desired i mput 51gna1 shown in Flgure D 7.

“‘Pump ‘Ready Active: CRE T
Inj Hold Active - ' Lo -

o Figure D7 The }}zputpazarigzMenu'

.~ ’This menu shows the level for the active state for each mput sxgnal _

NOTE: If you want to determine zhe current state of a particular signal,

- return to the Main Menu, and select II’ESYS/DtspIay Input States/.

To change the polanty of an output signal, select /Output Poianty/

from the Options Menu: Use the [+] and [-] keys to select exther Hior

' Lo for the desired output sxgnal shown i in Figure D.8.

©Autosampler Ready . L6

_Injéct: Ut Active Lo
' Grad Start Active. | Lo
' “Pump Stop Active . '_Lo"

Figure D.8 The Ousput Polarity Menu

This menu shows the level for the active state for each output signal.

NOTE: If you want to determine the current state qf a particular signal, .

~retwrn to the Main Menu, and select [TESTS/Display Output States!.

 Tables D2 and D.3 show the butput signal levels relative to the -~
" polarity settings and instrument status for the autosamplefs mput and.
' output szg'nals respectwely _ _
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Table D2 Input Leveis of Autosampler Input Szgnais

o -----—---Polanty-------_
Lo

_Pump_Ready_" | Reaty
: : . - 5 NotReady

g HBE

. ID_] Hold : _' L _3.: : Acnve
SRR : Inactive

‘Note: The asterisked * val_ues_indicate default settings. - _.: S

‘Table D.3 Ou_tput Levels of Autosampler Output Signals

weesener-Polarity--sees-
o HE o Lo

* 1

. Autosamplér Ready " Ready -
i - .| NotReady

mp

Inject Out | Active
S : Inactive -

BE

T :_Gr_adiem_:Stan -Active’

By

*

ér;. _?

"Pump'Stop . 0 Acve
e Inactwe"'

tE fm 5E Fm

'Note The asterisked *) values indicate default settzngs

Ready Partlcxpatron | e T

When the mstmment is shrpped the followmg conditions must be -
- satisfied in order for the Status Screen 1o indicate that the autosampler
s "ready for operation:: . :
. The door must be closed.
_ *  The oven must be at the set temperature (1f msta]led)
- '# " The heater must be at the set temperature (w1th the Sample
. Preparation Option cnly). '
*  The tray must be at the set temperature (wnh the Tray
- Ternperature Control Option installed).
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e -~ The Options Ready Participation Menu allows you to customize the
B . "autosampler ready" requirements to fit your own needs. For .
- example, you may wish to prepare your first sample set (without
injection) while the column oven is still warmmg up. In this case,
- you would want to disable the column oven condition in order to -
: complete the sample preparation run. Or, you may wish to run your
~autosampler with the door removed In this case you would want to -

i dlsa’oie the door mterlock.
To access the Ready Participation Menu (Flg D 9), select - I |
/OPTIONS/Ready Paruczpanonf ' :
Door Interlock - ...-.ENABL"EJ
CCol oven Ready “ENABLE
8 'H'e'a_t'er Ready e i ENABLE

- F _igure D.9' The Reaa‘y P_a’rticipa’ifon Meriu'
To change any of the above requxrements move the cursor to’ the
appropnatc line, and use the [+} and {-] keys 10 change ENABLE 1o
- DISABLE. . _ _ :

lnstrument Conﬁguratmns and Other Features | e

- Your autosampler is shipped w1th a 100 pL sample Ioop (the ASIOGO
- series instruments come with a 20 pL loop), a 250 {L sample syringe,
- and 2 2.5 mL sample preparation syringe (with the Sample- :
‘Preparation Option installed). Should you wish to change your
-~ syringe sizes, you can do so from the Configurations Menu
- (Fig. D.10). This men also reflects your other installed options
~.--{oven and tray temperature ‘control). If you would like to adjust the
. rate at which fields cycle through the available choices, you can
- change the Key Repeat Rate entry. Chapter 3 dxscusses the File
: Protect function also avaﬂable from this menu. : _
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- DISPLAY
~ CONTRAST -

Sampié'syringe'siae 250

Prep Syringe Size. - 2500
Prep Installed ryesos
Oven Installed i Yes

TrayTerp Installed = Yes

Key Repeat Rate i .Medium _
'Flle L U protedt
10 o . : ._Off”- i
2 ey Off
3 : T Off

4: T off
Solv Viscosity S Normal

' Figure D.I0 Thé.corﬁgufa_tions_Menu' '

| Yo'u can vary the di'spiay‘s contrast tb make it-easiér 'to-read.

To change the chsplay s contrast, ﬁrst press [STATUS] to access the

Status Screen.’ Then simultaneously press [>] and [¥]t0 mcrease the

. contrast, or[>] and [-]to reduce the: contmst

Gradient'd_elay' is a user-defined value that delays the injection ofa
samiple. 'This delay is the amount of time required for a change in the

“mobile phase to travel from the gradient proportioning valve to the
- injection valve. The volume of mobile phase contained between the
: two valves is also referred toas the precolumn volume (PV)

_Alﬂlough not reqmmd for normal autosampler operanon, a gra(hent

delay is recommended when using large volume pre-filters orlow
flow rates (<0.5 mL/min). The gradient delay time can be found -

under the FILE/Edit/More Menu. You then use the [+] or [-] keys to =
enter the desu'ed time in mmutes (Fig. D. 11) o

i Thc followmg procedure is used to calculate the gradaent deiay time
- for your HPLC system. (See Figure D. 12 9] : g

1. Inject an unretained sample into your LC system with a column '

-in-line and using 100% A as the moblle phase (e.g., MeOH)

| : 2 'Change to 100% B (e.g.. 0. 1% Acetone in MeOH) as fast as -

possible (0.1 minutes for ’I'hermo Separation Pmducts pumps)

3 - Subtract the retention time (Ry) of the unretained peak from the

© retention time of the start of. the baselme sh1ft (T5-T9).

4. Subtract the time requn'ed to swm:h mobﬂe phases from

100% A to 100% B. _ .
5. The resultmg time is the grachent delay ume L
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- EXAMPLE

The foﬂo\i}ing example illustrates how to apply this procedure. .

‘Anunretained peak has an R, of 3.0 min. with a baseline shift at

4.5 min. and a complete mobile-phase switch time of 0.1 min. The
gradient delay is calculated as follows

Gradient Delay = cr-'r) Olm_in:._

o =@5- 30)

0.1

—14m1nutes o

: Equilibratidn Time
Gradient Delay :

- “Viscosity
Flush Volume
.'Injection Type
~Injectién Range
Needle Height -

Figure D.11 The More Meénu (Gradient Delay)

JE ORI Sy . B

503

/ I Pump to rDe_téctor
L njector | Pump
| - o . ] o
' : Detector : ~Injector -
~ BaselineShift
Unfetéinéd Peak
. : |
5 i = .
Inject T T2 é
~Time (in minutes) g
" Figure D.12 The delay time calculation using a hypothetical .chromatb_gra_m
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~ Needle Height . S

For some applications, such as liquid-liquid extractions and low- -
injection volumes, you may need to change or optimize the "'needle
“height." On SpectraSYSTEM autosamplers, the needle doesn’ tmove.
- Instead, the bottom of the vial moves relative to the needle tip. The
- "needle height” is the approximate distance between the needle tlp
s and the bottom of the vial (O 20 mm) :

' The More Menu's defauit setung of 21 mm (Flg D 13} is sufﬁczent for -
" most applications and accommodates a- w:lde variety of vials.
‘However, in cases where you have very hmxted sample yolumes,
i ﬁ.u'ther optxm1zauon may be required.

: _NOTE The thckness of the bottom of the wal varies consi derably between '
L vial types (1.8 mLvials, microvials, and vials with mzcm-mserts, étc. ) and ~
matenals (glass. plasnc ‘etc.). : :

Equilibré::ibri Tite o : 0.0

‘Gradient Celay S 0u000

Viscosity . Medium o
Flush Volure . 250.0 L
Injestion Type G CUi U opush ;

Injection Range i . 1-1500

Nee&le Eeight i S - 2 0

Fzgure D 13 The More Menu (Needle Hezghr)

@ o CAUTION’ Operatmg the autwampler with a needle height different
s from the default height may bend the needle. Do not adjust the needle
_helght without a spare needle avallable. .

| - Usethe fo]lowmg procedurc 1o opnmlze the needle helght for your |
sample vials: - '
1. Place 200 - 300 pl, waterina v:al in posmon ADl

2 Create an autosampier file that will make two 200 L
: mjecnons (see Chapter 3 for more mformahon)

' a Setthe In;ectmn Menu's In_;ectxon Volume field equal to
o000 |
b, Setthe Injection M_enu's :Inject:ions/_Sam'ple to2.. |
~ 3. Runthe file and observe the amount of fluid remaining in the
" vial. The fluid beight indicates the posmon of the needlc tsp
- from the vial's bottorn. :
-4, Adjust the More Menus Needle Helght value untﬂ the needle
- tipis located appmmmately 1-2 mm from the bottom of the
: v1a1 . .

5. Repeat steps 1 - 4 10 conﬁrm the needle hexght
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- Injection Volume:

~ Optimization

' ThiS section describes how to seiect the sample loop and syringe size .
to obtain maximum reprodumbmty when performmg 1arge-volume '
' m3ect10ns : o

The maxunum mJecnon volume depends upon

The volume of the synnge currently installed as demgnated
- under /OPI‘IO‘J/Conﬁgurataon/Synnge Size/;
The Injection Mode selected under /FH.,EMore/InJecuon
Type; and -
-'The volume of the mstalled sample loop

By changing the sample synnge and/or the sample loop, you can set

up your autosampler to deliver injection volumes larger than can be _
delivered by the 250 pL syringe shipped with the instrument. Use the

1.

2

L followmg Steps to prepam your mstmment for large-volume _
. injectioris: _

‘Determine the correct sample loop size for the mjectmn |

‘volume desired. (See Table D.4.)

Use the injection volume and algonfhms outhned beiow to
determine the required syringe size. (See Table D.5.)

. The following algorithms define the amount of sample needed _' |
for your mjection volume: :

_ Pushloop (Injection Volume + 15 pr)

Pull Loop . - (Injection Volume ¥ 1.1 L)

FullLoop” (Injection Volume x1.33)+70 HL

Change your sample loop and synngc (Refer to Chapter 5 for -

-instractions.)

. Enter the synnge 51ze m the /PILE/Conﬁgurauon/Synnge Slze
field.

Enter the Injectxon Mode in the /()PTION S/More/[njecuon

- Type/ field. : o
- Enter your mjecnon volume in the Injecnon Menu. s

' NOIE If the Full-loop mode is chosen, the maximum value depends g
- only on Loap Size {assuming that the syringe size is Iarger than the

loop size). (Loops come only in the sizes included in the Partsand

Accessories list located at the front of your Reference Manual).

NOTE: For Pull and PushLoop injection, to ensure maximunt

' reproduczbzhty, we recommend that you do not znjecr more thzzn half -
: 'of your loop volume : - : :
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TableD.4 Ref:om’r_nended Injection Size fo'r'Sele_c_ted Sample Ldop Sizes™

| |  Injection Volume (AL)
“Sample Loop Size (L) = || Pushloop ~ = ~Pull
5 . 25 ... .25 L 5
10 R | e e S | ) R
200 10 10' 20
.50 . 11 SRS 25 50
100 - o 50 e a50 100
2000 100 S 100 L2000
500 b 200 250 o500
oo 10000 ah 200 _-_'500_ Sl :1000 o
* 'I‘hese recommended volumes will provide the best chromatcgraph;c performance Maxmum
mJCCthIl sizes wﬂlbedetermmcd by the pamMar system bemg used TR :

CEull

T

' The syringe size nieeded will be the total volume determined by these |
- algorithms. For example, for a 500 1L full-loop injection (usmg a S
1000 pL loop), the Total Volume (TV) needed is e to

TV= (500p.Lx133)+70uL
TV=735UL

e Therefore you willneed a 1000 uL synnge since there are no 735 pL
synnges avaﬂable (See Table D 5 ) - - Sl

_ TableD.5 Maximum Injection Size for Syringe Size

SyringeSize(inpL)

| Injection o B - S e o e

Type 250 50 1000 250 5000
PushHi | 200 | 20 | 200 | 20 | 200
Pul 22 461 | es6 | 100 [ 1500

Full 100 1000 - 1000 -

T200 | 500
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SOLVENT - You can adjust the synnge Speed (draw rate) for your solvent

VISCOSITY . viscosity from the Solv szcosxtyﬁeldmthe Conﬁguranons Menu :
S "".(F£GD14) : :
" ‘Sample Syringe Size 250
Prep Syringe size 2500
- Prep Tnstalled SliYes

Oven Installed ' Yes .
Tray Terip Installed _Yes-.. Tl
: Key Repeat Rate. . Medium~
" File. 0 protect .
1z ) SO Off '
e e
T3y : ; .' OZf.f :
43 . Coff :
Solv visccaity S -Noxmal . o

Fzgure D.14 Conﬁguratzons Menu Solv stcoszry ﬁeld

_Usmg the {-1-]/[ ] keys you can choose among three dlfferent synnge
‘speeds: 1) Normal (fastest), 2) Medmm, and 3) Viscous (slowest).
~ "Normal" lets you optimize your cycle time and is optimal for most
apphcauons With either very viscous solvents or noxmal-phase (low.
“viscosity) solvents, you may wish to use the "Viscous" setting to slow -
.. down the syringe rate to prevent cavitation and un.reproducxble
mjecuon volumes :

P30 _ o -_'IhermoSépéiatiOn'Products SR S
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- _ s __

Introduction | g
: We have included a glossary to define certa.m techmcal tenns used -
throughout the manual’s text. These terms should be consistent with

“standard definitions used throughout the a.nalyncal mdustry, and are -
' 'added her¢asa qu1ck reference only
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A
-activ'es_et/vial':-' '

Add’

B
- backlash -

c

" calibration interval

calibration level

. caubrati_en v_:_éu
'eycle tirﬁe_.
- dead V‘_’:'U_me' |
~decrement .

 diluent

dilution cycle

~'The sample setor v1al cmrently bemo processed The active vial refers toto |
- the vial currently being inj ected or currently undergomg sampIe prepamuon

o)A step used in sample preparauon used to deliver all Pickup volumes and
- the Load volume to the target vial. 2) The process of puttmg a sampie set
B mto the sample queue Sl S .

* The slack in the syringe and its drive m'echaxﬁSm. :

- The number of sample vxa}s to be m_;ected between cahbrahon~v1ai

mjechon(s)

The number of d:fferem cencemraucn leveIs used inthe calxbranon series.

< ‘Arvial that contains a known concentratxon of the compound(s) of i mterest, a-’
- standard. . _ w

: The ume between autosampier mjecuons

The .volume ﬂ‘om the sOlVent—selecﬁon valve to ihe needle t]p

o Press the [ key 0 decrease the value of a parameter

“The solvent or buffer used todilute a sample On the autosampler, the :

volume of diluent is spemﬁed in the Load step of all of the sample -

' preparauon tempIates .

A preset sequence used in the sample preparauon templates that transfers

solvents, sample, and reawents from the solvent bottle(s) or source wal(s) to

- the taraet wal(s) -
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e

extra vials

E

' _ file/method

flush solvent:

" full-loop injection -

. |

guard column
H
 holding loop

home

hook -

increment.

- In sample preparahon an empty or extra reagent vial where samples and
*solvents are mixed; an empty reaction vial. It is aiways placed in '

relationship to the sample vial (Sam+1, Sam+2, Sam+3).

"Fﬂe and "method" are used mterchangeably 10 descube the autosampler i
run parameters. ‘However, the word "file" is often used in a more specific

i sense to mean the autosampler ﬁles in which the pa:ameters are stored.

“The solvent used to wash the interal tubmg, yringes, and sample needle

“after an injection. This solvent should be of sufficient strength 1o easily

remove the small amounts of sample thatcan clmg to the mbmg wal]s

A techmque that mjects a smnple volume equal 1o the loop volume

A small column placed just before the separanon column “The guard :
- column is used to remove contaminants that might otherwxse damage the
' mam column or mterfere thh the separahon

: The 1solated secnon of connectmg hne used in sample preparatzon to hold

measured amounts of sample, reagents and solvents until they are dehvered

: mtoavml

The pcsmon to the left of the rear-left comer of the sample tib where the
XYZ am resxdes when it is not mSpomng avial.- '

 The attachment on the end of the pod that moves 4 vial up and down (along

- the Z-axis). The hook lifts the vial from the sample tray and holds it durmg
: transport to the sample tower for i mjecuon

© Press the [+] key to increase the value of a parameter.-

5093
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S

206

initialization =

J-L

 linear dilution
- loading a file -
M

 method"

mobile phase

N-O

[N

S 6p‘ert-col_'lector.outputs'

- PickLg

| Pickup -

prep syri nge

" precision

pr_lmé

PCB

: pdll-ioop' injection

| -Loadmg afile cop1es the ongmal edrt ﬁle mto the mn~ﬁle locatron to be nun.
The ongmal edit filé remains. .

The process that tzkes place between drlunon eycles that bnngs the

- autosampler to a "known" state. During this process the lines and synhves :
are automatically flushed with ﬂush solvent. Any residual resources present

froma prévious dilution cycle are ﬂushed out of the lines to prepare the
autosampler for the next mjectxon :

- A dﬂuhon sequence in wluch Tesource A (buffer) is added to resource B, C
“and D.

N

i A group of parameters apphed to one or more vxals |

_ In H.PLC the hqmd used to move the sample through the column

An eutput, usually a transistor, that hias no connection to the collector.

Astep used in the sample preparatron templates that retracts the prep synnge o
to draw 2 large volume of solvent or buffer into the holdmg loop '

A step used in rhe sample preparanon templates that retracts the sample |
syringe to draw a sma]l volume of sample or reagent into the holding loop.

'The large 2.5 mL sample preparaeon syringe used into transfer Iarge 5

volumes of hqmd (usually buffer or sclvents)

: The autosampler component attached to the XYZ ann that contams the hook.

-~ The degree to which results are reproduczble (analys1s of the same sample

ylelds szmrla.r results).

.The process that ﬂushes lmes wrth flush solvent, etc anmc is done durmg
'mstallauon and whenever a synnve is replaced

A printed circuit board. -

Vaiable-loop injection,

Themmo Separation Products 593




-~ pull-up resistor

queue

R

‘reagent transfer step -

real-time editing

: 'recalibraﬁdn

r'ebélibr_étiori interval

-resource

routine
run file .
S

- sample needle

~'sample syringe

E Rcsmtors used 10 pull mputs or ncnactwe open collector cutputs to "H;" -
states.

One ot more vial sequenccs/sets subjected to-one or more methods runina

series that use(s) the same column and solvents. The sample queue lists the

- order and file name for each sample set to be processed during a given run.

Ina sample preparzmon progmm a Step used to dehver solvents rcacents or

samples from one location (vial or solvent bottle) to another (target or

~sample vial). -

T The ébﬂjty {0 edit the run file for a run cun;ent'ly in‘progress. On the =~
_ 'SpectraSYSTEM autosamplers, this function is provided by the [SAMPLES] -
‘key; onother SpectraSYSTEM instruments, ﬂus funcuon is accessed by :

pressing the [STA‘IUS} key. .

.The remjectmn of the cahbranon vml(s) after: ;he mJecnon of each senes of
- sample vials vnthm a sample set - i : _

The number of sample vxa]s m}ected between ¢ach calibration senes

'_ mjecuon The vaiue in the Samples/Cahbmncn field.

One of the samplcs cahbxatxon vm]s, maoems or solvents used inan '
- autosampler nun. - _ : :

.Tne type of order in winch cahbranon v:als are ammced vnthm a sample set
- Calibration vials may be reused throughout the set (Reuse same vials) or
*they may be mtexspersed (Imempersc) amoncr the sample vials in the sample

tmay;

| The copy of the Edlt ﬁ]e that has be:en loaded and the file that is currently

running. From the Samples Menu, changes can be made to the run file -~
during a run, but those changes can't be saved until after the run has

" completed.  Also, changes can't be copxed toa ﬁle Lhai isin use (assxgned o
a sample setinthe queue) ' :

“The needle that plerces the septum of the vial cap and throuah whlch vial
“contgnts are drawn into the holdma loop : .

The 250 ;J.L syringe. In sample preparahon this synnve is used i m sample .

preparation to transfer small volumes of hqmd (usually samples or reavents) :
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_sample tower -
' sampletub :
- sampletray’
sampling valve

samplevial

set

solvent-selection valve

solvent reservoir

standard

- syringe refill and loop-

- isolation valve

T-V

template

XYZ arm_' '

The autosampler locanon and component where mjecnon takes place

| Thc autosampler compartmcm that holds the sample trays.

One of the three racks that holds the sample vials in posmon in the

o autosampler

’Ihe valve through which sample is mjected onto the column :

'Ihc contziner that holds the s_,ample in the sample tray. Sample wals must

--have a'12 mm diameter.

o7 Algroup of samples v1a33 and assocxated cahbranon v:a]s run witha
partxcular method ' :

= ; 'I‘he 6—port vaive that muulates lhe ﬂow of solvents and air into the sample
_hoId.mg loop This valve allows the flow of wastz out of the Ioop

: : One of the four bottles on the back of the autosampler that contams the
- external solvents used in sample preparation. The solvent in the first
' posmon usually contams the buffer. - -

A vial that contams a known concentrauon of sample Peaks generated from

this vial are used to plot the calibration curve used to determine the
concentrauon of the compound of interest. (See also cahbratton vial. )

_ ' The valve in the sample preparanon system that Iegulates :he ﬁow of hqmd
: from Lhe Syrin ges .

“In sample preparanon one of the four ﬁle fon'nats that contain a unique, -
- preset, unchangeable sequence of steps used to carry out a series of sample

preparation procedures. The four types of temp}ates mclude sunple dﬂuuon
heauno extraction, and heannv and extracnon .

A stép used in the samplé preparation templaim' that pauses all amoéamplcr
ac tmty ThlS step may be used to a]low a rmxture 1o settle or to Teact.

g Inthe Cahbrauon Menu's Calﬂ: 1 (of X) ﬁeld, X indicates the number of

calibration levels in the calibration sequence. . X is not mzbie on the screen;
it :s used for dxscussmn pm'poses only. -

.Also refexred toasthe "arm, thls component carries s the sample vials to and- -
~from the sample tray and to the vanous workstanons (sample tower heater -

rmxer) in the autosampler

20%
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i In the sample preparation templates, the variable used to represent the -
- number of clean (extra) vials subsequent to the sample vial. Z equals 1,2,
~or3. S : : ' : o
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INDEX

KEYS |
IR
- #Cycles field 100, 134
#Inj 134 _
#Inj field 39
#Samples 134 o
#Samples field 38 -
- +5VDC 186
[+] and [-] keys 1,4
[lkey 4 L
[<]key 4.
[>lkey 4
{[ENTER] key 4
[MENU] key 4
 [RUNJkey 3
- [SAMPLES] key 3,15
[STATUS] key 3 - -
“[STOP] key 3
[Alkey 4
- [vikey 4

A
A/SREADY 187 S
ABORT Sample 45
ACPower 109 -
‘Accessory kit, contents - 105
Active _
sample 38
vial 39 '
-Add mLtosample 134 .
Add step
calculating the: volume for 57
defined 204 - _
. described 56 .
Add to Queue 32,134
-+ Advanced installation, described 183
- Air -
. input linie, locauon 109
‘supply pressure, heater/mixer for 109
supply requirements 109
Align Arm “134
' Ahgmngamlmessage 171

Alphabetical entries, increasing and decreasmg '

1,4
Alphanumeric entries 4

Am

Arm Menu 181

© . field defined 134

“see also XYZ arm

" Arrowkeys 1,4, 11 -

ASRdy 134

B AS1000 (see also Autosampler}

I_oop_ size field 20, 24
- Menu Tree for 130
More Menu 28

~ AS3000 (see also Autosampler) -'

full-loop injection 20
- “Meénu Tree for 132
* More Menu 28 L
‘Samples Menu, figure of 41
. variable-loop injection, see pull—Ioop
injection :
Astensks 6

- Autosamplcr

" busy message 170
communication with other LC modules -
184 : _

- components 148

detector connectionto 116
“front panel illustration 2

- 'fmntvzewﬂlustratlon 12

installation .
advanced 184
basic 102

s -Maintenance status of 139

modes described 3
operation
advanced, procedures for 49
‘basic, procedures for 17
theory of 148
priming '
25 mﬁhhtersynnge 1n7:
- 250 microliter syringe 1_16 _
' puuip connection to o
- ‘with column oven 112
- without column oven 112
tules for operation 1 -
shutting down the 97
: SpectraNET 0perat10n, conﬁgurauon for
e 189 s
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" Stand Alone operation, conﬁguratjon for : _

190
- turning on the 11
Autdsampier'Ready 134

‘Backlash, defined 204

Basic installation, described 101

BCD communication 192

Blank key 3

' Bracket samples 135
- Bracket samples field 25
- Brackets, reason for 7

c

. Calib Vial 1 (of X) field

-Calibration Menu in 23
effect on vialj injection order 24
- -SamplesMenuin 32

 Calib Vial 1(f X) 135

Cahbranon 135
interval, defined 23 204
level, defined 204~
. levels, number 23
parameters, entering 23
~ routines 24,25 -
vial(s) - g
" defined 204 _
injections perlevel 24
- number of injections per 24
tray positions 25 - :

~ Calibration Menu 23 :
- Calibration vial injection volume entenng

your.24

'Cahbrators see Calibration vials :
‘Can Not Add Priority Set messages 17(}

. Capitalization, standard use of 7
Carryover, test for - 120 '

- CAUTION! 8
‘Changing the run ﬁle 41

- Chemical hazard 8
-Clearing Mixer message 1‘7 1

~ Col Oven 135 . '

Col Oven Ready 135
Column
cover, removmg the 113
equilibration -

- specifying time for 28 '
insta]lauon o :

S . without columnoven 115
o oven -

~ switching valves 26 -
: _ﬁ_temperature

COMM port test 178
L -_Commands -

" 'with column oven 115

. Operation descnbed 158 '
- -ready participation
- -interlock ; :
. d1sabhng the 195 i
.-~ ‘turning on the 15
- oven field 21 o

setting the .21 .

Add . mL to sample 134
- Flush Sample Syringe 93
- Initialize Hardware 138
-~ Software Version 175

‘Test COMM Port 178 _

Test External Contacts 143 178

. Commands Menu 5, 117, 135, 179
- Communication, autosampler

- withother LC modules 109 -
: mth'[hermo Separauon Products o
. integrators 191 - - :
Communications Menu T
failure to appear, reason for 191
Commumcauons parameters

normal operation settings for 191

:'ﬁConcemrancn levels, standards 23
- Configuration’ = -
- SpectraNET operatxon 189

“stand alone operation 190 -

_'Conﬁguranons Menu 47, 135
- Confirmation messages 6 171
“Connector Test 135

Continue? message 45
Conventions used in manual
brackets. 7 -
' capxtahzanon 7 3
icons 8 ' :

- glashes 7

 standard words 7

S two-line display 6
 CopyFile# 135

Copy Menu 46, 135

g Copymg files 46
~Cover- :

front,' reinovmg the 1 13
top, see Door interdock -

- Creatinga file 14, 19

CSA, see separate Safety Section

i " Current software version, instrument 143
Current wal mformatlon on 39
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Cursor
. movement 1
square :
blinking 1
triangular 1
Cycle time 135
defined 204
“field '
Injection Menu in 21 :
Samples Menuin 32

D o

‘Dead volume, defined 204 -
Decrement, defined 204
Default - -

“method, descnptlon 16
Delay Time 97,135
Delete 135 - -

Delete File #
Delete Menu 46
Deleting

files 46 _

setsfromfhequeue 33 R
- Description 135
-Diagnostics

~COMM port 178 :

‘Connector Test 135, 177

described 174 '

RAM Test 176

ROM Test 177
Diluent, defined 204 .
Dilution cycle 204

described 52

~determining the number of 5 7'

“_process, ﬁgure 53
_ Steps :
o - Add 56
~FlushP 67
Heat 65
Load 55 -
- Mix 56,65
PickL.G 56 o
‘Pickup 56
Remove 67 -
Wait 67
Templates see Tempiates
Dlsplay -
- eontrast (196 - :
Inputs Statés Menu 175
_ Output States Menu 176
Display Input States 136 -

‘Edit 136

Display Output States 136

Display Timed Events 136

~ Display Timed Events Menu 176
oDoor o L

column compartment '
~ removing the 113.
mterlock =

- defined 136
description of 43 -
- disabling the 195
* tumning off the 195

~ Prep syrmge 29 : _
“sample syringe 28 o

" Drop catch

cleaning the 91

~Duefield 100,136

ﬁle R o
~definition. _30_
- field 19 '
‘saving an 3(}
“Menu 58 :
parameters durmg arun 3

 EditFile # 136

Edit Menu 19,50
Electrical requirements -
instrument 103 =

~Empty vials, number of 59

Enter,; asa standard word 7

 ENTERkey 4
- Entering your parameters

from the Edit Menu 14
- from the Samples Menu 11

: _-Ethbrauon §

Conﬁgufanons N__Ienum 47 S

- Down-arrow (» key, right sxde of display) 2
“Draw rate -

 time; beginning 15 - e

Time field 28

' Equilibration Time 136

Eqmpment damage, avmdmg 8

~Error messages- 6
~Exclamation pomts 6

External
‘Contacts Tests 178 -
devices, autosampler control 26
Devices Menu 178

~ events (see also T_xmed events) 26

solvent lines, plumbing 108 .

103
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“Extra vials

defined 205 -
“locations of 57 -
Extraction
_ process 67 : '
template used for, see Rambow template
' 67 _ :

F..

~ FCC, see separate Safety Section -
‘Fields

#Cycles 100 134
#Inj 39,134
#Samples 38,134
- Add to queue 32,134
~Align Anm 134 -~
-alphabetical listing 134
A 134
'ASRdy 134 -
‘Autosampler Ready 134 -
Bracket samples 25,135

- CalibVial 1'(ofX)

Calibration Menu'in 23
- Samples Menu in 32
-~ Calib Vial 1(of X) 135
‘Col Oven -135
“Col Oven Ready 135
Column - -
“oven 21 :
- COMMANDS, lllustrauon 4
- Copy File # 135 -

. CycleTime 135 =

Injection Menu in 21"
Samples Menu in __32 _

. Delay Time 135

- Delete File# -
Description 135.
Due 100, 136
EditFile 19 -
EditFile # 136

' -EthbrauQnTlme 28, 136 :

File 32

File# 39 -

File Name 136 . -

File requires n Extra vials 59

File requires Z Extra vials after each
B Sample vial. 136 '
- FILES 4 _
Fill -136
First Sample Vial. 32

B F.lushPrep Syringe 137

" Flush'Sample Syringe 137

Flush volume 29, 98

E ‘FlushmL 136 -

Grad 137 .~ =
Grad Start Active 137.

‘Gradient delay 28,137
“Heatfor 0.3 min 137
~Heater 137 =~ -
HeaterReady 137 -
-~ Heater shutoff 98,137
-~ Home Arm 137 -~
CHu/Mix 138 -
' Initialize EEPROM 138

InjHold 138 .
Inj Hold Active 138

~ Inj Out Active 138
Injection

Range 30

Type 29,30

volume e

- calibration vials 24
sample vials 20

': .Injecuon Range 138
- Injection Type 138
" Injection Volume 138

Injections

flevel 24 -

ofvial 2000 B
Injections/Level 138

Injections/Sample 138
~Input-Polarity 139 -

Key Repeat Rate 139
Loop Size 139

‘Mix for 0.0 mmute 139
Needle Height 30

Normal 140

- 'Note 99,100,140 . -
Numberof Levels 140 . -
- Number of Samples 32, 140
- OPTIONS, illustration 4

-Qutput Polarity 140 '

- Oven 140 -

~ Oven Installed 140
~"Oven Shutoff. 140

- Oven TrayTemp 40 -
:-Overlap Enable 50

Overlap Enabled 140
Pickup mLSample 141

Prep 61

Flush Vohime_ 93
~Viscosity 29

 Prowct 47
Pump shutoff 98
-.'Q’Stﬁtusf?f_] '
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- QUEUE
‘illustration 4
Reset #Cycles 100, 142
Sample Set 31
Samples/cahbratlon 23"
Set 38 :
- Solv viscosity 143 - :
specific to models or optwns 7
Status 39 _ .
Total cycles 144 -
TrayTemp 22
TrayTemp, Edit Menuin 144
TrayTemp Installed 144
TrayTemp Shutoff 144
' TrayTemp, Status Menum 144
Type 24 :
Vial :
- Status Prep Screen 61
Status Screen 39
 Viscosity 28 '

" File
asmgnmg atoa sample set 39
copymg a 46 R
~creating a 19
. defined 205
- Deleted message 47
deleting a 46
Edit 30
field . -
‘Samples Mcnu 32
in Queue messages 170
‘loading a 30
management 46
* Protect 47
requires n extra vials ﬁeld 59
restricting edmng ofa 47
Run 30 i
runninga - -
- -with sample preparauon 50
without sample prepamnon 30
savinga 30,46~ -
‘File name 136 :
Edit Menuin 19 =~ .
field, Queue Menuin 32 -
; requirements 19 S
-File Protected Cannot Be Copxed To message
170

. File requires Z Extra vials after each Sample

vial. 136 -
File# field 39

- FILES 136

" Files Menu 4
- FN 136

. Flush

Fields, Prep Syringe, Mamtcnance Log in 141'

Fill position, injector valve 151

- First Sample Vial field 32

Fixed-loop -
-~ AS1000, see Autosampler or AS 1000
injection, see Full-loop injection
“injection volume;, entenng the 24

" bottle bracket, mstallamn 106
" bottle, installation 108
“cycle, described 56

Prep Menu 117,180
prep syringe 94,117

- sample syringe 117

' solvent, defined 205
_Syringe Menu 117, 180

volume field 29, 98

Flush Prep Syringe 137

Flush Sample Synnge 137

Flush Volume :

More Menu 137 :
- Shutdown Menu 137 - -
FlushP, step described 67

FlushmlL. 136

Fraction colléctors, autosampler use with 26

" Front cover, removing the 112

Front panel _ :
" commections 110
illustrationof 2

~Full-loopi injection 148

defined 205
figure 152

| Fuses, replacmgthe 96 i

G -

' Good laboratory pracuces, see separaxe Safety

S Section -
Grad 137

' Grad Start Active 137

Gradient -~ . -
delay _28 T
start output 186

~‘Gradient Delay 137
~Ground 186 -

Groundmg 1

_ ._Guard column, deﬁned 205 -

H-1

Hardware Test 177
Hardwu'e :
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- Inject

connec‘aons SpectraSYSTEM modules for o

_ 188 i
i procedures, described 184
Heat for 0.3 min 137 '
- Heat step, described 65 -

. Heater 137

ready interlock, tuming off the 195 .

Shutoff field 98: _

. Heater Ready 137

Heater Shutoff 137

" Heater/mixer ‘158 -

~actual temperature 61

- air pressure for 109 -

* . operation described 158

' Heating and extraction templatc

blank form for 81 .

description 70 -

Heating template

- blank form for 79
~ description 65

- Highvoltage wammg 8

- ‘Hint 8 :
Holding loop, deﬁned 205
Home Arm 137 s
Home position, described 1]6

. Hook, defined 205 -

Htr/Mix 138

~Htr/Mix field 61

- I/O states, tcstmg the 178

Tcons 8

- Increment, deﬁned 205
Initialization, deﬁned.206 Ll
Initialize EEPROM 138
Initialize EEPROM Menu 179 :
- Inj Hold 138 o

 Inj Hold Active 138

Inj Out Active 138

Dispaly Outputs Menu 138
hold input 186 -
Injector Menu ‘138
out output 186 S
position, injector valve 151
Injection e
‘Menu: 19
omethods
figure 152
. pull-loop 148
- figure- 153
PushL.oop 154
figure 155,157 - -
- parameters, entering 19
- Range field 30

single 20 -
~ status 38

' advantages of each 29

field 29 -

- valve, positions 151

Injecnon Range 138

- Injection reproducibility, test for 1 18

Injection Type 138 _
Injection volume 138
- Calibration Menu 24 -
- calibration vials 24
- field 20,24
fixed-loop 20
 Injection Menu 20
_optimizationof 199
sample vials 20
- Samples Menu 32

Injections

- flevel field 24 -

- fvial field 20 - S

-flushing between 29 _

‘multiple 20 .
Injections/Level 138
Injections/Sample - 138 '

- Injector Menu 139 iE .
..~ Injector Valve Menu 99, 139 L
“Input Polarity 139 L

Input Polarity Menu 193
Input signals
~described 187
states 175

. Installation

~basic 102
connections .
- front panel 110
~“'rear panel 106

- external solvents 109
flush solvent 108
overview 102 .
sample tray 35

| Instrument

* control 2 .
- dimensions 103
. operation :
“hazards 83
Integrators sendmg vial mfo:mauon to 191
Interlocks
Col Oven 195

. Door 195

Heater 195

| Intersperse Cals 139
o Inrerspezse waIs 24
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J-K
. |
Key Repeat Rate 139
“Keypad 3 :
~ illustration 2
-~ moving around 1
Keys 3
© o [+]and [] 1, 4
<1 4 :
>14
[ENTER] 4
[MENU] 4
(RUN] 3
[SAMPLES] 3
[STATUS] 3
[STOP] 3
[A] arrow 4
(vl 4
arrow 4
. blank .3
. Samples 31
STOP 44,75

L

- Laboratory safety, see separate Safety Sectxon _

- LCD, see Display
Liability -
" limitations 128 A
‘Line-by-line descriptions, templates
Template 1 (dilution) 63 .~ -
Template 2 (DABS-CL) 66
Template 3 (Rainbow) 68
. Template 4 (Linear) 71
- Linear dilution 206
~Load 139 -
Menu 30 T
- step, described 55 _
- Load _mL Solv §-1 (2,3,4) 139
Load File 139 _
Loading :
afile 30,206
asample tray 35 ..

" Loop Size 139

AS1000 20

 AS3000 20 N
Loop-back cable 143, 178
" Low-dead-volume union 113

MainMenu 4
illustration 4 = -
‘menus accessible from 4

‘Maintenance Log Menu 98,139 - :
Managing priority sets within the queue 33
‘Manual, conventionsused in 6

 Menu :

“key 4;__11

Reference 134
- Menu Tree i

AS1000 130
- AS3000 132

_ Menus

~Calibration 23, 135
o figure 23

" Commands 5,117

Configurations 47, 135

Copy 46,135

Delete 46,135

Display: -

“Inputs States 175 =

Outputs States 176 .

: Timed Events 176

display conventions 4 -

" Display Input States 136

Display Output States 136
‘Display Timed Events 136
Edit 14, 19,136

External devices 178 -
FILES 136

" ‘FlushPrep 117, 180

- Flush syringe 117, 180 -
. ‘Hardware Test 137, 177
-llustration of longer 6~
~ Initalize EEPROM 179
‘Injection 19 B '
Injector Valve 99, 139
- Input Polarity. 193 ©
Load 30,139

 Load _mL Solv $-1(2.34) 139

Load File 139

" Maintenance Log 98, 139
 More 28,139, 197 '

moving between. 1,4
moving within 4 :
Needle Wear 100, 140
. Options. 5, 140
~'Order- 140 Has
- Output polarity 193
~Prep Syringe 100, 141
Queue 5 32 .
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RAM 'I‘est 176
‘Ready Pamaxpanon 195
ROM Test 142,177 -
- Sample Preparation 58
Sample Syringe 143
- Samples
Changing the run ﬁle 41
described 3
- without sample preparanon 31
Shutdown 97 .. _
Software Version 175 -
Status (see Status Screen)
Test COMM Port 178
- Test External Contacts 178
Tests 175 - :
Timed Events 26 .~
- Total System Cycles 99, 144
Menus and Screens, general descnpnon of
Commands Menu 5
Files Menu 4 -~
~MainMenu 4
Options Menu 5
- Queue Menu 4
Status Screen 5
Messages S oo
Aligning arm 171
- Autosampler busy 170

- Can Not Add Priority Setmeésages 170 s

~ Clearing Mixer 171
File

File Deleted 47
File in Queue 170 -

* Use Samples Key to Add 4 Sampls o Queue'-

170
user 5

‘Method 205,206 <
~“Mix for 0.0 minute 139
- Mix step described 56, 65

Mobile phase 206

"~ Monitoring the run 36
-~ More 139 -
- More Menu 197
- Mounting a column

with column oven 1 15
- without column oven- 115 -

Moving within and between menus 4

Needle (see sample neédle ﬁibdule) 90
Needle height (see also vial height) -~

Protected Cannot Be Copled To 170

o adjusting 198

~defined 3{}
~field 30

-_Normal 140
Nonnal-phase solvents :

syringe speed adjustment for 20] v

~ Note field 99, 100, 140
- "NOTE; icon deﬁned 8
-Number of =~

‘Levels ﬁeld 23
Samples field 32 .

~+Number of Levels 140

Number of Samples 140

- Numerical entries 4 e
- increasing and decreasing 1,4

'On/offswnch o
- Open-collector outputs 206
_Opmmzatxon

~*injection volume' 199
- Injection volume of 199

_OPTIONS 140 -
* - Options, available for autosampler 15 8
‘Options Menu 5 _ e

Order 140

- Ordering sets in the sample queue 32
g Output - : R

levels =~ . : .
. input signals 194
output signals 194

Polarity Menu 193
Signals
descnbed 187
States 176 '

Gutput Polarity 140

Oven 140 -

- Shutoff field 97
- - Temperature field 40
Oven Installed 140 [t
Oven Shutoff 140

- Overlap Enable field 50 57
~Overlap Enabled. 140

P 141 S
* defined 33
“-queue menu in 43

: Parameters 2
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allowable and default values 134 -

. PCB, defined 206 '

- Performance Tests
~reproducibility 118 -
‘sample carryover ]20

Pkag step -

- defined 206
.~ described 56

* - Pickup _mL- Sample - 141
Pickup step --

. defined 206
described 56 -

Pmasmgnments 186
+5VDC 186
A/Sready 187 -
gradient start 186
ground 186

~inject hold 186 -
inject out 186 -
pump ready 186
pump stop 186
timed outputs 187 - :
Pinouts, recommended conﬁguratlon 187

. Plumbing

- external solvents -

- ~with bottle ¢aps 109

without bottle caps 108

~flush solvent 108~
- procedures, autosampler for 106
Pod, defined 95 206 :
Polarity
- input 193

-output 193 .

setting the 193 - ‘ s
- Power requirements, instrument 103
~Practice example, runjungthe_ 9
~Precision, defined 206 -
- Preheat tube, connecuon to 113

- Prep

. field 61 . i
. Flush Volume 98 .
Sample, viscosity 29
: Viscosity field 29
 Prep syringe '
' defined 206 :
‘Maintenance Login 141 -~
* Prep Syringe Menu 141
used in priming 117, 180
- Prep Syringe Menu 100

Preparation (see also Sample Prepamnon)

-samplevial 11

.. solvents 11
-~ Syringe
priming 117

: vxséoszty édjusﬁneht for 29

- Preset choices, selectmg from 4
- Prime, defined 206 -~ - :
" Priming

250-microliter synnge }16 5
- 250 microliter syringe 179

Pprep syringe (sample preparanon) 117 180 o

Priority sample sets
calibration routine for 42
within aqueus 42 -

field 47
files 47

- Pull-loop mjecnon_ 148

- defined 206
figure 153

~ Pull-up resistor, defined 207
- Pump : o
- autosampler connection installation

~with columnoven 113
without column oven 112
ooutlet line connection -
withoven 113
- without oven 113
Ready input '186
- Shutoff field 98

.~ 'stopoutput 186
-PushHJ defined ‘141 -

Injecnon Type field i in 29

. Push'Lo,defined 142 =
- PushLoop injection 154

figure 155,157 -

Q
~ Queue (see also Sample queue)

- building 31 -
defined 207 :

o deletmg sets from 33
managing priority sets in 33 -
‘ordering setsin 32 -
Queue Menu 5 32
states

abort. 38
equil 38 - '
‘PAUSE 37 -
run 38 oo

- status 37,39

- Proper instrument operatlon, venficatmn of 14
~ Protect - Y

1003 "% Thermo Separation Products

. index - ix




R

.~ Rainbow template 67 -~ - -
- 'blank template form for 80
RAM Test - =~

defined 142
Menu. 176"

. Reaction vials, see Vials, .extra 58
Ready Pam-::lpatlon Menu 195
‘Reagent

A,;B,C 58 :
transfer step, defined 207
- Vials field 58 .

" Rear panel

- connections 106 -
figure 107

| Recalibration

defined 207 -

interval 23 -
Remixing step, described 65
Remove step, described 67

- Reordering sample sets in queue: 32

Reproducibility, test for 118"

.. Reset #Cycles field 100, 142
- Resource, defined 207

Reuse same vials 24
Reviewing parameters durmg arun:3

- ROM Test 177 .

Routine, deﬁned 207_
Run -

in progress

changes to sample preparanon 60 _

preparation _
“calibration vials using Sample :
Preparation Option 73 -
"-sample vials of without sample

_ preparation 18
*preparing other modules for a 34

o - starting a 16, 36 .

status of a 39

steps for settingupa 9
~without sample preparation
~in progress, changmg a3, 48

* Run file

changing the 41
definition 207 -

~RUN key functions 3- |

Running '
~ adilution w1th sample preparanon 73
afile. :
with- sample preparatxon 50

without sample preparanon 36 |

the practice sample 14

g

Safety :
caution 8

~ ' centification, see separate Safety Secuon |

~“cHemical hazard ‘8
equipment damage: 8

- general precautions, see separate Safety

Section

~ general waming §

high-voltage wammg 8

'-_Safety precautions

electrical shock 83
fuses 83
- power cord 83

-Sample (to be run)

filtering your 18 -
-heaung/coohng, setting a temperature for
: 22

zn_;ectzon volume, entenng your 20
practice, running the 14 = T
preparation- i P

. automated, see Sample Preparatxon K
- manual 18 - _

~Setfield 31 .
vial currently being processed 38

“VisCOsity 28

'Sample carryover, test for 120 il
" -Sample compartment cover

see Door interlock

Sampie loop, installing the 95
. “Sample loop vs. sample sme, tah}.e for 199
- Sample needle . _

defined 207
“module
. cleaning the" 90
msta]lmg the 90
removing the 90 Z
Needle Wear Menu 100, 140 :

‘Sample | preparauon

dilution cycle in 52
operanon 158
- overview 50
" program running a 58

= - simple dilution cycle desc_:nbed (see also

: Teniplate 1) 54
- steps in (see also Dilution cycle, steps in) .-

- ‘templatein 51 = o
- template step, detGrmmmgthe current 61 . - ;i
- Templates (see Templates)

terminology 51
- Sample queue (see also queue)
~adding itemstoa 31
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- arranging setsina 32
definition of a 31
-deleting items fmm a 33
Sampleset
adding to sample queue 32
-automatic recalibration 25 _
. changing the order in queue 32
defined 3,18 : _
number of
levelsin 23 .
vialsin 327
priority 33,42
Sample syringe
defined 207
priming the 116 ’
- Tate, viscosity adjustmem for 28
Sample Syringe Menu 100 143
_ - Sample tower 208
~Sample tray
- defined 208
 installinga 35 :
" ‘temperature control .
. operation ‘158 ‘
turning on the (see-also Tray
Temperature) 15 -

.. temperature control, setting the (see also :

. Tray Temperature Control 22
vial placement in 25,34
“Sample tub, defined 208
~-Sample vial(s) T
- adding during a run 195 :
calibration between 23
defined 208 IR
SAMPLES key 3
Samples Menu 3,31,41"
. affected by other menus 23

calibration and sample preparanon method

-59
entering parametets from the 11
figure 31 o :
- Figure of 41 O
¢ number of empty vials 50
~ real-time editing from 3
with'sample preparation 58,59
Samples/calibration field 23
Sampling valve, deﬁned 208"
“Saving -
anentry 2
files 46
Screens
~Oven: TrayTemp 40 _
- Status 5,37,60
Screw—top vials 34 :
- Scrolling thmugh choices 4

Select:- 7

Selfvdxagnostms 116
Septa 34

- Set; defined - 208

Setting autosampler parameters
allowable and default values 134

. Shortcuts 8

Shutdown Menu .97

: Simple dilution

Template 1 blank form for 78
- template, description: 63

| Site requirements 103

Slashes, reason for 7 -
Software version, current, mstrument 143
Solv wscosxty 143

Solvent S

_ preparanon 18

 reservoir, defined 208

~selection valve 208

Solvent (waste) . - o

~.container, msta]lat:on 110

. Solvent viscosity
" optimization for 201
Solvents :

~disposal of v)astes, see separate Safety
- Section -

- external, with sample preparanon

installation 108
- incompatible, procedures for usmg 56

- Space requirements 103
~Specific hazards 83"

Specifications, mstrument 125

- 'SpectraNET operation, configuration for 189 -
- -Stand Alone operanon, conﬁguranon for 190

Standard:
defined 208 =
. injections perlevel 24
levels 23 _
_positions mt:ray 25

- Standard words 7
. Starting arom 16, 36
©oocoStats

- Injection Status 38
“instrument 39 :
‘priority status, sample sets 33

STATUSkey 3

Status Screen 37
injector status
- illustration 5
' .oven/tmy temperamre status
“illustration §
_overview 5
- QStatus 33
queue status:
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_ Test

ﬂlustratxon 5 :
' with sample preparation 60
without sample preparatlon 37

"o Status states

~ ABORT 39
GRAD 39

HOLD 39
IDLE 37
NOTRDY 39
PAUSE 37
READY 39

~Step (see also Dilution éycie, steps) :

- template, skxppmg a 57
templates in

STOP key 3

functions 44,75 -
Stopping arun 44,75 . .

.- Syringe

large syfmge (see Prep synnge)

refill and loop-isolation valve, defined 208

sample (see Sample Syringe) 207
see also Prep Synnge G

‘Syringe speed

adjusting 1 the 201

-  System - -

- commumcatloh 109 '
equmbranon, specxfymg time for 28 :

S
- - Teflonsepta 34
- Template

defined 51, 208 .

Templates -~
~ blank forms 78
Creating your own 77
- general descriptions -
~Template 1 (dilution) 63
- Template 2 (DABS-CI) 65
‘Template 3 (Rainbow) 67
Template4(lmea’r) 70
*rules for programming 57 =
- steps in (see Di]unon cycle steps m)

COMM Port 178
- External Contacts 178

_ -Tests Mema 175 -
TEXT, conventions 7
- 'TF (time functions) 26
~ TFI-TF4 . - :

progmminmg 26

 Timed

{ . 'I"neory of operanon autosampler 148
< Timie

“between xﬁjecnons, calculahng the - 21
functions (see Timed events outputs)
Status Screenin 39 - _

~outputs 187

L T_imed-Events

~Menu 26

- outputs o
external devices for 26

- states 176 :

~ . ‘programs

“adding Jines to 26 _
~ ‘deleting lines from 26
- inserting lines into 27

- Total Cycles field 99, 144-
- Total System Cycles Menu 99, 144
Tray Temp Shutoff 144 -

Tray temperature (see also sample n'ay o
~temperature comrol)
turning on the 15

- Tray Temperature Com_:ml

Shutoff 98 -

tray Tray'I‘emp)
Cfield 22

“TrayTemp, Edit. Menum 144
- TrayTemp field 22 -
- TrayTemp Installed 144 S
. TrayTemp, Status Menuin 144 =

Tubing restrictions, testing for 182

- TUV/GS certification, see  scperste Safety =

Section

- number of dilution cycies a]lowedm 2 Type ﬁ_ﬂd? 24
" Unpacking procedures

instrument 104

Use Samples Key to Add: Sampxes to Queue

- message 170"

- “Usermessages -

~defined 170 . -

S descﬁb_e'd 5

' Variable-loop injection 148
 Variable-Joop injection (see also Pull-loop

mjec‘aon)
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VDE, see separate Safety Sectaon :
~Vial
bottom thlcknesses 198
-Extra 59~ -
‘field
Prep Screen in 61
' Status Screenin 39
- height, controlling the 30
location and Injection Report 192
order, see Vial placement 24
- -placement :
in calibration routines 24
intersperse 24 . -
_ reuse 24 o
~-positions
- number of 34
screw-top 34
see also Calibration and Sample V1aIs
- trays,installing the 35
" 'Viscosity field 28 '
Volume
-flush between ijCtIDDS 29
' mjecuon (see Injection volume)
Vortex mixer 158 :

w
- Waitstep
- defined 208
described 67
-Warmings 8
Warranty 127 -
coverage 127 -
customer's responsibilities 127
. exclusions 128 '
limitations 128
-repmrs andreplacements 127
‘warnings 83 -
Waste collection device, installation
other container 110 ' :
- solvent tray 110
~~'Waste tray provided '
installation 110 -

X, defined 208 -
- XYZ amm, defined 208
Z, defined 209 -
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