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About This Manual

This guide is divided into following chapters:

Chapter 1 Introduction

This chapter contains a brief introduction to the instrument, the conventions and warnings used in the
manual.

Chapter 2 Touch Screen Navigation

This chapter contains information that introduces you to the look and feel of the touch screen. It shows
you how to turn on the GC, check the status, and perform fundamental operations such as changing
parameters, selecting options, using the tools menus, etc.

Chapter 3 Active Method

This chapter contains step by step explanation of the active method. Detailed information on setting up
the autosampler is contained in this chapter.

Chapter 4 Setting Up the Detectors

This chapter contains detailed information on setting up the detectors.

Chapter 5 Using the Method Editor

This chapter describes how to modify, save and use the method editor.

Chapter 6 Using the Tools Menu

The chapter contains detailed information on the tools menu section of the touch screen.
Chapter 7 Setting Up a Typical Analysis

This chapter contains information on how to run a typical analysis on the Clarus GC using the most
common configuration.

Conventions Used in this Manual
Normal text is used to provide information and instructions.
Bold text refers to text that is displayed on the screen.

UPPERCASE text, for example ENTER or ALT, refers to keys on the PC keyboard. '+' is used to show that
you have to press two keys at the same time, for example, ALT+F.

All eight digit numbers are PerkinElmer part numbers unless stated otherwise.

About Notes, Cautions, and Warnings

Three terms, in the following standard formats, are also used to highlight special circumstances and
warnings.

NOTE: A note indicates additional, significant information that is provided with some procedures.
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CAUTION

We use the term CAUTION to inform you about situations that
could result in serious damage to the instrument or other
equipment. Details about these circumstances are in a box like
this one.

>

0 &

g

Y

Caution (Achtung)

Bedeutet, daB die genannte Anleitung genau befolgt werden
muB, um einen Gerédteschaden zu vermeiden.

Caution (Bemaerk)

Dette betyder, at den naevnte vejledning skal overholdes nagje
for at undgd en beskadigelse af apparatet.

Caution (Advertencia)

Utilizamos el término CAUTION (ADVERTENCIA) para advertir
sobre situaciones que pueden provocar averias graves en este
equipo o en otros. En recuadros éste se proporciona informacion
sobre este tipo de circunstancias.

Caution (Attention)

Nous utilisons le terme CAUTION (ATTENTION) pour signaler les
situations susceptibles de provoquer de graves détériorations de
l'instrument ou d'autre matériel. Les détails sur ces circonstances
figurent dans un encadré semblable a celui-ci.

Caution (Attenzione)

Con il termine CAUTION (ATTENZIONE) vengono segnalate
situazioni che potrebbero arrecare gravi danni allo strumento o ad
altra apparecchiatura. Troverete informazioni su tali circostanze
in un riguadro come questo.

Caution (Opgelet)

Betekent dat de genoemde handleiding nauwkeurig moet
worden opgevolgd, om beschadiging van het instrument te
voorkomen.

Caution (Atengao)

Significa que a instrugéo referida tem de ser respeitada para
evitar a danificacéo do aparelho.
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We use the term WARNING to inform you about situations
that could result in personal injury to yourself or other persons.
Details about these circumstances are in a box like this one.

WARNING

Warning (Warnung)

@ Bedeutet, daB es bei Nichtbeachten der genannten Anweisung
zu einer Verletzung des Benutzers kommen kann.

Warning (Advarsel)

Betyder, at brugeren kan blive kvaestet, hvis anvisningen ikke
overholdes.

Warning (Peligro)
Utilizamos el término WARNING (PELIGRO) para informarle
sobre situaciones que pueden provocar dafios personales a

usted o a otras personas. En los recuadros como éste se
proporciona informacion sobre este tipo de circunstancias.

y

Warning (Danger)

Nous utilisons la formule WARNING (DANGER) pour avertir des

@ situations pouvant occasionner des dommages corporels a
l'utilisateur ou a d'autres personnes. Les détails sur ces
circonstances sont données dans un encadré semblable a
celui-ci.

Warning (Pericolo)

Con il termine WARNING (PERICOLO) vengono segnalate
situazioni che potrebbero provocare incidenti alle persone.
Troverete informazioni su tali circostanze in un riguadro come
questo.

6

Warning (Waarschuwing)

Betekent dat, wanneer de genoemde aanwijzing niet in acht
wordt genomen, dit kan leiden tot verwondingen van de
gebruiker.

e

Warning (Aviso)

Significa que a ndo observéncia da instrugdo referida poderad
causar um ferimento ao usuario.

v
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Screen Abbreviations

AUX — Auxiliary zone

Cap — capillary split/splitless injector

Cmptr — computer

Ctrl — syringe control parameters

ECD — Electron Capture Detector

FID — Flame Ionization Detector

FIDW — Wide Range Flame Ionization Detector
FPD — Flame Photometric Detector

Gen — generate

Inj/Vial — injections per vial

Int — integrator

kPa — kilopascals

NPD — Nitrogen Phosphorus Detector

PID — Photoionization Detector

Pkd — packed injector

POC — Programmed On-Column Capillary Injector
PPC — programmed pneumatic control

Pre — # of pre-injection syringe washes

Psi or psig — pounds per square inch (gauge)
PSS — Programmed Split/Splitless Capillary Injector
TCD — Thermal Conductivity Detector
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Glossary of Clarus GC Terms

The glossary of Clarus GC terms are divided into two types:
e Autosampler Terms

e Instrument-Specific Terms

Autosampler Terms

Term Description

Washes Washing the syringe.

Pre The number of prewashes of sample to prime the
syringe (no pumping).

Post The number of post injection syringe washes with a
solvent.

Pumps The number of times the syringe draws up sample and
evacuates it before acquiring the volume. This is done
to eliminate bubbles.

Mode The style of injection.

Fast Fast speed of the syringe during sample injection. This
is used to eliminate discrimination in the needle.

Normal Normal speed of the syringe during sample injection.

Slow Slow speed of the syringe during sample injection in
order to inject directly into a wide-bore capillary column,
in hot injection port.

Instrument-Specific Terms

Term Description

Background A routine that automatically subtracts a stored

compensation | calibrated baseline profile from the signal generated
during a GC run.

Ballistically Changing the oven temperature as quickly as possible
to reach a set point.

Detector The detector output signal when no components are

background being eluted.
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Term Description

Equilibration The delay time after the method set points have been
reached before the system becomes READY.

Flameout PPC version only. Detects if the flame is on to prevent
injection into a nonfunctioning system and subsequent
loss of sample.

Isothermal A method in which the oven temperature remains

method constant throughout a GC run.

Method A collection of parameters that control the GC.

Negative-time
event

A timed event that you set to occur before the
instrument becomes READY.

Parameter An independent variable used to specify a condition to
be met.

ppPC™ Programmable Pneumatic Control

Pre-run The time after equilibration during which negative-time
events are executed.

Prevent™ PPC version only. Sample management system.

Range Range means amplification of the detector output
signal.

Ready Indicates that all method parameters have reached their
set points and that you can start your analysis.

Run The time from sample injection to the end of the oven
temperature program.

Sleep mode The GC can be set to a predefined method for gas
savings.

Temperature PPC version only. A program that specifies the rate of

program oven temperature increase from one plateau to the

next, and the time the oven temperature is held
constant at a plateau.

Timed Events

Events that take place before or during a GC run as
specified in a timed events table.

Zone

A heated area in the GC oven, injector, or detector.
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Glossary of Chromatographic Terms™

Adsorption — A process that occurs at the surface of a liquid or solid as a result of the attractive forces
between the adsorbent and the solute. These forces may be physical or weakly chemical.

Analysis — The complete investigation of a sample by gas chromatographic separation including
identification of the sample components and quantitative measurements.

Anode - The negatively charged electrode in any electrical circuit to which charged particles and ions are
attracted.

Band Broadening — A process that occurs in the GC whereby the peak width for a component increases
the longer the component travels through the column.

Baseline — The detector signal to a recorder or integrator when only the carrier gas is passing through
the detector.

Baseline drift — Any regular change occurring in the baseline signal from the detector, usually resulting
from column temperature and/or gas flow changes.

Blank run — A run without the sample being injected.
Bleed — The evaporation of the stationary phase from a column.

Capillary column (wall coated open tubular column) — A small-internal-diameter column whose inside
wall is coated with a liquid phase.

Carrier gas — The mobile phase of the separation system. An inert gas which transports the sample
from the injector through the column to the detector. This gas is usually helium, hydrogen, or nitrogen.

Column conditioning — A process for producing a stable column by heating the column with carrier gas
flowing to remove volatile impurities from the stationary phase.

Detectors — Hardware that responds to sample components producing an electrical signal that can be
measured to quantitate the amount of each component present.

Flow programming — The stored PPC program is interpreted as real column mass flow settings or
capillary column flow settings from which the inlet pressure is calculated. This is dependent on the
capillary control mode and installed pressure or split control option.

Flow rate — The mass flow of carrier gas or detector gas in milliliters per minute.

Ghost peaks — Peaks that are not due to sample components, for example, peaks produced by carrier
gas impurities, septum, or components from previous analyses..

Injection port — The hardware through which the sample is introduced to the column by injection.

Linearity — Quantitatively all detectors will produce a linear response with respect to solute
concentration over a defined range, for example, the Linear Range.

Liquid phase — The material in the column that causes the components to separate because of
partitioning of the components between the mobile phase (carrier gas) and the stationary phase (liquid
phase).

Lowest limit of detection — The smallest amount of sample that can be detected by the detector being
used. Usually defined as any signal that is as great as two times the noise level. Also referred to as
Minimal Detectable Quantity (MDQ).

" Reference: Denney, R.C. A Dictionary of Chromatography.
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Mobile phase — The gas which carries the solute (sample) along and over the column material. This
carrier gas is inert and usually helium, nitrogen, or hydrogen.

Noise — Background signal fluctuations arising from a detector response. This response is the result of
the column installed, carrier gas purity, electronic components, etc. The response of any detector is
defined by the signal-to-noise ratio.

Partition Coefficient — The differential solubility of a substance in two different phases. In the case of
gas—liquid chromatography, the sample components reach an equilibrium between the gas phase
(mobile) and the liquid phase (stationary). Each component has a different partition coefficient thus
causing separation in the column.

Pressure programming — Pressure control through an independent four-step, three-ramp program for
each carrier gas channel.

Resolution — The degree of separation between two peaks.

Retention time — The time interval from the point of injection to the appearance of the peak maximum,
of a component’s signal.

Septum — Silicone rubber material placed in the injection port through which the injection is made.
When the needle is withdrawn, the silicone rubber reseals, thus not allowing any sample or carrier gas to
escape.

Stationary phase — The liquid or solid adsorbent portion of the column that retains components passing
through the GC column.

Subambient — Below ambient temperature. The oven cools down below ambient temperature with the
use of either liquid nitrogen or liquid carbon dioxide.

Syringes — Precision dispensing devices used to deliver sample to the GC. Liquid and gas syringes are
available.

Tailing — When a peak is not symmetrical or Gaussian shaped but the back end is broadened, it is said
to be tailing.

Temperature programming — A technique commonly used to increase the rate of elution of the
components. After the sample is injected into the oven at a specific temperature, the temperature
program increases the oven temperature to the prescribed temperature at a defined rate (in °C/min).

Unretained peak — A component that is not retained by the column. The time taken for an unretained
sample to pass through the column is the same time as the time taken for the carrier gas to pass
through.

Velocity programming — Programmed linear velocity where the PPC controller interprets stored PPC
programs as the average capillary column linear velocity settings.
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Chapter Overview

You operate the Clarus GC using the touch screen. The touch screen is the interface between you and
the instrument, enabling you to control the Clarus GC in order for you to perform your analyses easily
and conveniently. The touch screen contains active areas that you touch to perform the required action.

You may find it more convenient to use a stylus or you may like to touch the active areas of the touch
screen. Do not use sharp, pointed objects.

A light touch is all that is needed. You do not need to press forcefully on an active area.

Please note that when you touch an active area, various processes are started in the instrument. Some of
these processes may take several seconds. Be patient and wait for the process to complete before
touching another active area on the touch screen.

This chapter gives a brief overview on touch screen definitions and navigation. For details on using the
active method, method editor and tools menu see chapters 3, 4 and 5.



22 . Clarus 690 GC User’s Guide

Touch Screen

The main display area on the touch screen are referred to as screens. You use various screens to set up
your Clarus GC to perform the analyses. These screens contain:

Entry fields which allow you to make entries,

Buttons that you touch to start or stop actions or to display a dialog,
Option Buttons that you select drop down menu options from a list,
Boxes that you use to switch functions on or off and

Radio Button that allow you to choose one of two or more options.

The Clarus GC is controlled by a collection of operating parameters called the Active Method. You can
prepare and save up to five methods and make any one of them the Active Method. However, the fifth
method is reserved for TotalChrom and may be overwritten.

The following Status screen shows the different sections of the user interface.

The Status Screen displays icons that provide quick access to major areas of the system. The injector and
detector buttons show graphic representations of the devices for each channel. If a heated auxiliary zone
is configured, the Aux button with a thermometer appears active on the bottom of the screen. The Aux
zone button with the carrier gas icon indicates the PPC carrier gas zone is active. The icon buttons that
represent the heated zones (injectors, detectors, oven, and Aux if configured) include a light to indicate
the ready/not ready status. A red blinking light indicates not ready and a steady green light indicates
ready status.

The Title bar displays Click here to view the Signal.
the name of the active Method 5 / If a method is not running

method. the screen will display a

‘/vRun Signal A baseline.

The Run button 7
provides access to the

Autosampler and B i}
Manual Inject settings.

The Icon buttons provide
quick access to all configured
areas of the instrument. An
indicator light shows the

D
/.

ready/not ready status of

each heated zone.

Channel B appears on
top of Channel A to A

:IHUIJ
& .
[}
=

emulate the order on @ The status bar displays the
top of the GC. Pl - FID overalllI reafy/trwot ready statzs
as well as text messages an
bt Do, / the real time clock/date
@ Hot Ready 17K display.

H

Todls w

The bottom bar displays the
\ Tools pop up menu. When

the system is running the
Stop button also appears..
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Tabs

Some of the active method screens include tab to allow you to switch views associated with a specific
channel.

Nawvigation Bar - A Tabs Active Nawvigation Bar - B Tabs Active
bonines Q1% B2 & M
a.psS | oven A-FID I Everts | B-Pkd | Oven B-TCD I sverts |

Non-Configured Devices

If a device is installed but not configured, or configured as None, the graphic and light are grayed out.

Touching the button prompts the following dialog box.

Non-Configured Device

;. This device is not configurad,

Cloze |

The following capture shows the drop down list on the injector configuration screen to set a device as
“None.”

Signal

L]
Configure Injector A [v [Detiug
Qven

% Type: I Maone J

-
-
F

Mot Feady 17

] o
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Non-installed Devices

If a device is not installed, a grayed out deactivated button with no indicator light appears in the
designated position.

]

Touching the button prompts the following dialog box:

Haon-installed device

,@ Thiz device iz not installed.

EIKl

Run Button

g

The Run icon displays the Manual injection and Autosampler settings if the device is enabled. The bottom
bar on these screens includes the Start button. When the system is running, the Start button changes to
the Stop button. Since the Start button is only available on the Autosampler and Manual inject screens,
you must initiate a run from these screens. However, when the system is running, the Stop button
appears on all screens allowing you to Stop the run from anywhere in the application. If the system is
Paused, the Resume button appears on all screens.

Autosampler

When an Autosampler is enabled, the Run button defaults to that screen. The following screens shows
the enable check box on the configuration screen and the associated Autosampler screen in the Active
Method.

Tipe & satmpler I hfanual

Configuralion Injecion [l |Debug|

[w Enahle Autosampler

Program 1 | Frogram Tasks I~ Recycing I Aulo Resume
Method: |Memd1 ﬂ anumelt).s ﬂuL MDdeIOnCnIu ﬂ

Syringe Miash

‘uﬁals:| 1 fo | g2 Wiscosity Cnntrnll ]
Sokvent Pre—llln‘ashl 0
VD'I 05 YL pigcior

4 B e "
IniectinnsMaII 1 Pre '”lECtI 2 Fost In|ect| 2
Status Pumpl 1

o Wial: 0 [~ Gample Rinse Before Ready
Injgction: 0 f 0

@ Ready Mard | |@Ready 1701
- Ll:lﬁmil ;l;lﬁ ok, I Cancell

When the instrument is ready, touch the Start button to begin the run. If you touch Start before the
system is ready, the run will start when the system reaches the ready status.
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When the Autosampler is disabled, the Run button displays the Manual inject screen. When the
instrument is ready, touch the Start button to begin the analysis. The countdown enable check box is
selected by default. You can stop the countdown if needed.

Type JAutsampler & Manual

Method: Ihﬂethod 5 ﬂ

1. Select Mathod. MiEik unbl Feady.
2. Touch the Start bulton.

3. Inject when yau hear the fnal lone.

Injection Courntciotrn [+ Enahle

@ Feady 17
Gtart |a :I:I = Toolsvl

Manual Injection

If no Autosampler is installed or configured, the Run button displays the Manual injection screen.

The enable check box is selected by default. Touching the start button initiates the countdown starting
from 5 seconds. When the countdown reaches 0, an audible beep prompts you to inject the sample. The
GC will then start to program the oven and collect data. If the enable check box is deselected, the timer
is disabled and the wording in instruction 3 is modified to exclude the tone. The system starts as soon as
the Start Button is pressed and you make an injection contemporaneously.

Enabled
Method 5 & m»
Type _JAutozampler & hanual

Mtethod:

[Method 5 [=]

Disabled
Method 5 @: b
Type _JAutosampler #) Manual

hofethic

[Method 5 Kl

1. Select Method. Wit Lol Reacdy.
Injection Countdoumn

Injecion Counbdomn [w Enable

@ Feady hfar 4

o (@ <] a|E

3a| Toolz vl

111

1. Select Method. Wit untl Ready.
2. Touch the Start button.

2. Inject when you hear the final bone.

Injection Countdaurn [ Enakile

& Mot Ready 17:m

....... S tart ...... I @ l| :I E T|:||:||3 v|

When the Stop button is pressed, an abbreviated stop menu appears.
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| sooven B3

Stop imenediately

30 Io 3 temp, program step

Cancel

Signal Button

The Signal icon displays the graphic signal for the active method. If the system is not running, a baseline
appears on the graph.

Method 5 A o
Channel B - TCD R
BO°C 0.0 pai 0.00my 44— Raw signal
2250
=
E
(=]
Processed signal AT
-25.0
&
Zero Display | AlltoZero |
@ Ready 17
Start |° ll:l E Tnnlavl

The Signal screen displays the selected detector signal over a fixed time period (2 minutes) with you
selecting the scaling factor. The raw signal is unprocessed and can appear slightly larger than the
processed signal. The processed signal has gone through an attenuation and offset filters.

The name of the channel appears on the top left of the screen. Detector controls include Ignite and
Autozero.

Zero Display controls include scaling and zeroing.

Ignite Button

Pressing the Ignite button starts the ignition sequence for a PPC-enabled FID. During ignition the plot
and signal level are active.

AutoZero Button
Autozeroes the selected detector.
Signal Plot

The plot graph displays the signal from the selected detector in “real time.” The window is 2 minutes
wide. The signal commences at the y-axis and is plotted out to start + 1.75 minutes. The signal then
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scrolls back so the start is now +1 minute, the last 0.75 minutes are displayed from there, and the signal
then scrolls out again.

The signal is plotted continually before, during and after a run.
Signal Display and Scaling
The signal display at the top of the screen displays the signal level of the detector in mV.

The default signal scale is 0-1024mV. The up/down arrows will adjust the display between 1 and 1024mV
by halving or doubling the current factor

Zero Display Button

The Zero Display button offsets the current signal level to 5% f.s.d. on the display.

Heated Zones

The Status screen displays graphic icons to represent the devices installed in the system.

Signal

P55 A= Flom
i'Au:-:, | N
Mot Ready 17

] ]

Each type of injector and detector is represented with a customized graphic as well as a text label.
Heated zone buttons display a status light indicator in the lower right corner. The indicator lights for
individual zones follow the same convention as the system status light that appears in the Status bar.
Steady green indicates that the zone is ready. A red blinking light indicates that the zone is not ready.
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Injector and Detector Buttons

The screen is organized with Channel B devices above Channel A to reflect the position of the channels
on top of the GC. Injector and detector buttons display the active method settings for each device.
Touching a device icon displays the selected screen as well as a row of tabs to allow easy access to the
injector, oven, detector, and events for that channel. Touching the alternative channel icon on the top
navigation bar displays the active screen and associated tabs for the other channel if it is installed and
configured. The active method screens include navigation icons on the title bar that allow you to access

the same elements available from the Status screen.

3 Signal

Mot Feady 17

Toaol= vl

Oven | A-FIDW |

LZ. [~ Healer OF
B0 e
@ 266°C ntemp-irdt. m[

‘ @ Carrier Gas

0.1 psi :

000 mum 1190 emisee L

0.0 cmisec el Anit Program
ﬁ @ Spit
Iotal fiow

o I

Ao

ratio

Signal

Mot Ready 170

] e

APhd | Owen | A-FIDW| Events |
M ﬂ'ﬁ"c Heater Of |
P @ 95 °C =11 (O T Q.00 i

[+ AutoZero

Nten|2 il
Outaut: Inberator
Offsel &0 mh

Filter: 200 S
Flameout: 010 mb

1335 o (mL)

Set Achial
@ Alr 450 450 @,

@ He 200 300 Ignite:
@ Ready 17

w | a| 5 Taal
aaa [alu] b,
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Oven Button

The oven button provides access to the oven program settings and graph.

APkd | Oven | AFID | Events |

e sl @ Temp  Time Rate
mt. [ 75 [1o0 [100 :I
BT s [To0 [100 [0
z [ 125 [100 [1o0
g [150 [100 [END LI

A 150.
[~
PSS A~ IO - o
o Db, Oven OF o 700 1400
Mot Ready 1701 @ Feady 17:01

i wesvl | | | | S el

If both channels are running and the Oven is accessed from the Status screen, it defaults to Channel A.
The oven program screen displays the same tabs and navigation icons as the injector and detector active
method screens.

Aux Zone Buttons

If a heated Aux Zone is configured, pressing the Aux button displays a screen that follows the same
format as the injector screens and shows the current temperature.
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Navigation Bar

The navigation bar provides icons to allow users to seamlessly toggle between channels as well as access
the same main areas of the system available from the status screen.

The following diagram shows the navigation bar with the corresponding icons on the status screen.

Mot Ready 17101

] ]

116,29 |Ready
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The injector elements that appear on a particular injector screen depend on the injector type as well as
selected configuration options. Some injector types offer a variety of options while others are more
limited. The labels in the following screen capture identify the main components of an Active Method

injector screen.

This example shows a screen for a PSS injector with PPC.

Injector Tab for
Channel A-PSSI
selected

Temp Ready/Not
Ready Light

|

Carrier Gas
Ready/Not
Ready Light

Carrier gas
pressure, flow, or
velocity

J

Split Flow
Ready/Not Ready
Light

— N\ [

Split Flow actual

Active Method Chan

Oven | AFID | Events |
I Heater OF =
\Iﬁz D ﬂ| 255 -
@ 1T it

nel B

_

_— Temp program
button

Heater Off
checkbox

value

Program Buttons

Tu Cartier Gas &
0.1 psi ) Temp Set Point
000 mLm | =7 pd l—"i
0.0 crfsec press.-ini. Program R~
- it \ Carrier Gas
%’g pli program button
h:ltalrﬂ;:nh_hg :;. | 1010 mm]/’g Split flow set
/ - value
Mot Fead 1701 | y
Time/Date
vl Al 222 Tools vl Display

System Status -
Oven Program Step

The program icon appears next to the temperature and Carrier Gas fields for a programmable PSS or POC
injector. If the program button associated with a value is active, the entry field is grayed out. You must
go to the program screen to modify the settings.

If the programmable injector is not configured to program the setting, the program button is grayed out.
In most cases, fields with a deactivated program button are editable, allowing you to modify the setting

directly.

Display Text

The text next to the set point entry fields show the current values. If the injector configuration allows you
to display the value in other units, such as velocity or flow, the display text shows the actual values for all

of the available options.
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PSST

This section describes the main components of the PSS active method screen and the relationship
between program and configuration options.
Configuration Options

The following screen shows the configuration options and how they correspond to the entry fields in the
active method.

Configuration Screen Active Method
| Conhgure Injeclor A
Type:IPSSI ﬂ [ Capilary Contral A-PSSI| oven | AFID | Evenls |
[~ Heater OF
Carrier ContrnIIPressure ﬂ i ﬂ ET T 7

& Program ) Ovaenbrack @ 246°C g it E——

@ Carrier Gas

Colurin Lengh [ 25.00 m 10| 250 um

0.1 psi T )
. si
Split rode: Flow OFset 0.00 bk =
0.0 ctnfsec  press.-init. Pragrarm

@ Flow _yRatio: Ao epFixed -
: @ Split
Offiset | 1.00  mLinin

tokal Acu 1 |100 L
0

[~ HS Confral ™ Wacuum Cormpensaton ralin
o

@ Ready 1701 @ Mot Ready 1701
ll:l = Ok | Cancel I - ll:l EEF Tnu:ulsvl

Temperature Program
The PSS temperature program can be set for Program (Inlet) or Oventrack.

EBE|
EBE|
EBB|

Mode Description

Program In the program (inlet) mode, the injector is first heated to the injector

(Inlet) temperature that is entered in the method. The injector then follows
the injector temperature program that you defined.

Oventrack The oventrack mode is where the injector setpoint equals the oven
setpoint plus 5 °C.

The temperature field displays the set point value. The label below the field displays the current step.
The text to the left of the field displays the actual temperature.
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COTE T
T:,rpa:lF'EEI ﬂ ¥ Capillary Conlrol TFPEZ|F‘55| ﬂ I Capillary Conirol

Carrier Conlral | Pressure ﬂ Carrier Cantrol | Pressure ﬂ

& Program ) Ovenlrack _JProgram e Owenlrack

Column Length| 1600 m  LD.| 260  um

Split o Flaow Offset: Flow Ofset:
®Flow  jRaio;  Aulo e)Fixed A ey Fixed
Oftset I 300 mLimin Offzat | 200 mbLfnin
[~ HS Coniral ™ Wacuum Compensation [~ HS Confral [ Wacuum Compensation
@ Ready Mar 4 @ Ready 171

:l:l ml OK | Cancel | Llil FEE 0K | Cancel

Current; 100.
0 250 .00
ﬂ 100 °C
femp firme rate
°C minubes  “Cinin
sl (EEEH [ o5 [ 100
2] 20 | 05 | 100

3[ 300 [ 2o

A-PSSI | Ouen | AFIDUN | EHEV

Lf ﬂ| 100 IO_CHEEF‘_H y @ Init. Time:  000m End: 187 m
termp-init. ;n:'léral',n Ll :l = Close |

To modify the temperature program during a run, touch the program button. You can modify the
temperature, time, or rate. However, if the program currently in that step, the changes will be ignored.
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Isothermal Program

If the program is isothermal, the temperature of the injector is held constant for the duration of the run.
Changes entered in the field take effect immediately.

Current: 100.

I o
ital [ [Foo [Eno

] 0.00 0.00

e litmes rafe
G minutes — “Chmin

2| | |
A-PSSI | owen | AFIDW | Ewenly
:ﬁ I Heater OF @ ht  Tme: 000m End: 167 m

100 eg :l:IEI Close |

S 100°C e gt

Program

Carrier Gas Program

The Carrier Gas options for PSSI include Pressure, Flow, or Velocity. If the option for Cap control is
selected, you can program the carrier gas according to one of the three values. The corresponding actual
values for the other units appear as read-only text on the screen. Touching the program button next to
the field displays the associated program for the entry field value.

Pressure

The carrier gas is configured for Pressure. This option appears in the entry field. Touching the
Program button in the Active Method displays the Carrier Pressure Program.

T — Carrier Pressure Program
i? 200

Type:[Pssi 3| W Capilary Control J_/_/i
GorierGanol[Presre 2]
_.. | oumere 500
®Program |- 4| 0 600 1200
Pressure i 50 psi
Column Lengh|| I 560 um pressure  fime rate
psi minutes — psitrin
Spitmode: Flow Ofiset: Inital [0 [ 50 |
@)Flow _)Ralo: Jfulo  e)Fixed 2| To0 I 300 I 50
Ofiset | 300  mLfin 3| 150 I 300 I 50

4 I 200 I 2.00

Time: 0.00m  End: 167 m

e Cinse |

[~ HS Conlrol [~ Wacuum Compensation

Carrier Gas

‘ a
@ Mot Ready 170 50 psi

= ey 120 s L
ﬂ il El L‘ ﬂl 219 Enm;\sec press -init. m‘
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Flow
The carrier gas is configured for Flow. This option appears in the entry field. Touching the Program
button in the Active Method displays the Carrier Flow Program.

T
Type: I P35I ﬂ [w Capillary Conlrol

Carrier Confral | Flou

Current: 1.00

0 250 7.00
‘ 0.00 mLtn

I 2800 um o ime rale

tmLin minutes  mbn

DEEEED

Colurmn Length

Spilit mace: Flowy Offset: Izl | 1.0 | 20

@ Flow  _)Ralio: JAubln e)Fixed
2] zoo [ 100 | 20

Ofzet | 200 mLinin
31 zo0 [ 100 | 20

[~ HS Contral [~ Wacuum Compensation 4 400 | 280
@ Carrier Gas ———

@ Init. Tirne: 000m End: 1&7 m

Mot Ready 17:01 6.6 psi L
Llil EEE ak | Cancel | 12302 ?rr&!tnec ﬂuu\l-t!iL = —I—I = ﬂl

Program

Velocity

The carrier gas is configured for Velocity. This option appears in the entry field. Touching the
Program button in the Active Method displays the Carrier Velocity Program.

Conhgure Injector A if 50.0

Type:IPSSI s v Capillary Conlrol
Carrier Contral|Welocty | # curtent:
0 350 7.0

# Progratn [~ .
i 20.0 cmisec

20.0

Column Length welacity lirne rate
CIges mirubes Cinigec

Spit mode: * Flow Ofset. nital [NEKR [ 100 [ 100
®Flow  Rafio:  _jAutn  eFived / 2[00 [1o0 [100
Ofset | 200 mUmin 3[ w00 [100 [ 100

[~ HS Contral ™ Wacuurn Corpensation ' B oo — 4 | 500 | 1.00

117 psi @ Init Time:  000m End: 187 m

@ Mot Readly 17:01 201 mlin 30 cmisec -[___ p—
Ll:l = oK | Cancel | 500'r:nmisec vel-step 2 Program —Iil : ﬂl

s

EEE
bbb
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Split Flow

ﬁ @ Spit

oialiow 103 [ 100 min
fi

The PPC system adds the split flow offset to the method's split flow rate setpoint to obtain the Total split
flow rate delivered to the inlet system. The total value is equal to the setpoint flow rate (the flow at the
column entrance) plus the offset flow rate. The inlet system flow controller delivers the Total flow rate,
not the setpoint flow rate.

Capillary Control Off
Cap Injector
T
A-Ca| (ven A-FIDn Events
Type:fcp  #| ™ Caplary Conkol P | L — ||
Ealer
Carrier Conkrol[Fressue & | @ ﬂ| OFF oG
@ 2 °C torp
i @ Carrier Gas
01 psi .
I S0 psi R
L fress -init. Program
DAk wFixed "
?o Spit
Okat | 300 mlimin
total f 1
I HS Corirol o 7100 L
fioiy
@ Ready 17 @ Ready 1701
ll:lml L I Gancel Start |a:|:| EEE Toc-lavl

PSSI Injector

Configure Injector A

Type: g2l ﬂ [ Capillary Conbol

[+ Heater OF
Carrigr CuntroIIPressure ﬂ Iz ﬂ OFF =g

@ 25 °C

A-PSSI | Oven | AFIDW | Everls |

temp-init. Pragratn
@ Carrier Gas
5.0 psi

50 psi

Flow Ofset; press -init, Program

Ao ey Fined
. = ﬁ' @ Spit
Offset | 200 mUmin

botalfow 103 [100  mLm

[~ HE Cornfraol Ml

@ Ready 17001 @ Feacy 17

ll:l = Ok | Cancel | Start |¢ LI:I EEE Toolsvl

BB
BBl
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The packed injector has a fixed, non-programmable temperature field. The carrier gas can be
programmed by Pressure or Flow as shown in the following screens.

Method 5 @ﬁh
B-Pkd | oOven | B-Mone | Events |
Healer OF_|

1=

' @ Carrier Gas

200 im0 mn T,

Bow-ind. Frogram

n 200°C

@ Fre-Fun =002 rin

ot | @ v| A[[ sl

The following procedure shows how to navigate through the screens to configure PPC for a packed

column injector.

1. Select Configuration from the
Tools menu

B-Pkd | Oven | B-TCD | Events |
Heater 0F |
i| OFF °¢
@ % °C lerp
i @ Carrier Gas Method Editor ..
i Event Log
0.0 psi
0.0 mLin YFF | Mairtenance
BRI Configuration
LItlities
Feiease
Log Out
@ Ready Ahot
B | ~|[FE wosv

2. Touch the Pneumatics button.

| Configuralion

B—In|ecbr—L @ B-TCD
AT 1

@

A-Injechor A-FID
& G| A ¥

Fun Selup Prieumsalics Relays
@ Ready har 4

Close |
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3. Touch the PPC Connect button. 4. Touch the OK button.
5. Touch Carrier B to Configure

A

FPC Connect | 4}.’ ‘ﬁ
Reference Setings | Carrier B Detector B
Manual Preutmatics | :t Oven m

Carrier A Detecor A

[~ PPC Aarm Enable

o Ready 17201 Elr‘ E‘r‘ Elr‘ E‘r‘

ll :l EEE oK | Cancel | ot 2
. . 17:01

The following Caution appears. i

Caulion X Close |

&\

To avoid damaging he PPC system
oo not mocify the sefings unless
the hardware configuration has
changed

Do you want b proceed?

0K |

6. Select Pres Read from the drop- 7. Touch Close to close the Connect
down menu. Then touch the OK PPC Device screen
button. 8. Touch OK on the Configuration

- PPC screen
| 9. Touch the B Injector button on

the Configuration screen.

Configuralion

PPC i)el.ifne Carrier B

Function Posiion

oo 2| 2] Lzl 4

Secandary Position B-Injecto

% BE-TCD
Fres Read J I_J j
Oven

rone
LI 414 | Cancel |

Spit Chl —I_II'_I_E'_F Acljecior A-FIDW

Al Alw 2 LTt

o Ready War 4 ‘| %| ml ‘l
Close | Run Seiup  Preumalics  Relays

@ Ready 170

Cloze |
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10. The Configure Injector B screen
appears

| Conhigure Injector B

e I <
Carrier Conlrol | Pressure ﬂ

Leak Threshold 0.00 mLAwin

@ Ready 17101

| a|E 0K Cancel

11. Select Pressure or Flow from the drop-

down menu

| Conhigure Injector B
Type:lPtd ﬂ

@ Ready 17:01

| a| = 0K Cancel

12.To exit out of Configuration, touch
the OK button then touch the
Close button.

13. Display the active method and view the
B-Pkd injector parameters as shown on
the right

B-Pkd | Oven | B-TCD | Ewenis |

Heater OF |
4 [oFF =¢
@ 26 °C emp
i @ Carrier Gas
0.0 psi _—
oomum | P e
press.-int Prograrm
@ Ready 17

B | Al o]
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POC

The POC injector can be programmed by Inlet or Oven. The packed on column injector can be
programmed by Inlet (POCI) or Oven (POCO). The POC injector is configured and controlled according to
the same parameters as the PSS injector.

Packed On Column Inlet Packed On Column Oven

APOCI| Oven | AFID| Events | A-POCO | ouwen | AFID | Events |

[~ Heater Of [~ Heater Of
¥ I <« o v =" 2

S 58T emnint

@ 55 °C -
temp-init Program Program
@ Carrier Gas @ Carrier Gas
01 psi 0.1 psi
P 00 pg P 00
press. -init. Program press -init. Program

ﬁ @ Spit ﬁ @ Splt
tatal Ao 1 I 100 mblin tatal Ro 1 I 100 mbldn

Ao Ao
Mot Feady Mar 4 Mot Feady Mar 4
B | Al[F eoo| | | (WS <] A[F e
Capillary (Cap)
1. From the Configuration 2. Exit from Configuration and
menu, select Cap from the display the Active Method
drop-down list. screen.

Configure Injector A v [Debug

Type: | Cap ﬂ ™ Capillary Confrol A-Cap Cnien | il | SUENLS |
Mone . Heater OF |
Carripyg ressUre ﬂ ﬂl OFF  °g
® 3 °C T
G5
a3 i @ Carrier Gas
PS50 W 0.1 psi I—
100 psi
Flow Ofizet: press -init cymp
JAun e Fixed "
? @ Spit
Offzet | 100 mUimin
fokal R 1 100
[ Hs Canlral I L
a1
@ Ready 17:m @ Ready 17:m
ll A EE2 0K Cancel - :l:l == Tcu:nlsvl
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The Oven Temperature Program provides fields and a graph that reflect the current temperature program

as shown in the screen on the left below. Pressing the Go to button invokes a dialog box that allows
users to raise the temperature to a value associated with another step. The last step of the current
program is selected by default. Radio buttons for steps that exceed the number of steps in the current

program are deactivated.

In the example below, step 2 is selected. As soon as the user touches the OK button the change is
implemented. The graph in the capture on the right shows the immediate temperature rise and the

departure from the program.

Graph and status bar show the
oven is ready to run a program.

A-Cap | Oven

&

AFID | Events |
Temp  Time Fate

me [ 75 [1o0 [100 a
B oo [1e0 [s0
4 [150 [To0 [END |

._,il

Owen OF

150. /
50

0 T 00y 14.00
17:01

Tools vl

@ Ready

st | @ | a|[FE

Touching the Go to button displays
the Go to Temp dialog box to
select a step to go to. In this
example step 2 is selected. Press
the OK button to immediately raise
the oven temperature to the value
specified in step 4.

A-FID
e
3 Go o Temp
nit. JE
o2 av
DL % ﬂ
DL, L
G Al
=1
M QK | Cancel |
4] m
" 0 700 1400
@ Funning (Time 1) 007 min
T © |~ e

The blue line in the graph reflects
the departure from the program.

Oven A-FID | Exrenls|

A-Cap |
Temp  Time Fate

@ ni. [ 75 [1o0 [100  af
105°C 5 [To0 [ 100 [ 60
4 [180 [To0 [END |

TE0.

i

-
Oen OF 50

0 7.00
@ Running (Rate 2)

oo LR
=

14.00
2.70 miry

Tools vl
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Aux Zone

If the GC is configured with an auxiliary zone, the button appears on the status screen. Touching the Aux
button displays a dialog box with the setpoint and actual temperature.

ALK ZONes []liE] CLFrent

@ 1 More [ OFF 0.0
@ 2 More [ OFF 0.0
@ % Pressure (psi) IW 0.0
o 4 Mane IW 0.0

ll :I == Cloge |

hat Reachy 17:m

Start |$ Tools vl

BEE
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Detectors

Detector screens provide fields that allows you to control a number of parameters during a run, such as
temperature, range, and attenuation. Other active elements include a Heater Off check box to turn off the
detector and an AutoZero check box. Selecting the AutoZero check box prompts the system to zero the
signal before the run and also activates the Signal button on the Signal screen. The mV value next to the
small signal icon that displays the current signal. The read-only text provides details about configuration
settings.

The following screen shows the major components that apply to all detector screens. The Gas Flow section
is only included with PPC. The subsections that describe each detector type includes details about settings
that are unique to that particular detector.

Touch this button to turn
the detector heater OFF.

Temperature
setpoint.

Dynamic text
displays the

Actual X current signal.
temperature. e i 0.00 iy
e 25 °C : ‘
Selecting the
| - IV AuloZera AutoZero checkbox
G ‘J zeros the signal
Output: Inbegrator before the run.

Offsel &0 mb
Filker: 200 mS
Flameout: 0.10  mb

Indicator lights
show the gas
flow status.

Gas Ao (mL)

Set Achial ®‘
Q Ar 450 450 4

@ Hx 0 300 Igyrite:
@ Ready 17

I | =
| & gg:l Tnu:ulsvl

Touch the Ignite
button to light
the FID flame.

FIDW

The FIDW (Flame Ionization Detector Wide Range) uses a hydrogen and air flame to generate ions from
the combustion of an organic compound. The detector collects and measures the concentration of these
ions to determine the amount of compound in the sample. This section describes the screen components
for each type of configuration.

The Ignite button allows you to light the FID flame.
About Auto-Ignition

The PPC version of the FIDW has flameout detection and an auto-ignite feature. Flameout detection
occurs 0.5 minutes into the PRE-RUN time and it measures the user-entered baseline threshold level in
mV. If the threshold level is exceeded, the flame is considered lit, otherwise the Clarus GC detects that
the flame is out and auto-ignite automatically lights the flame before the start of a run.

With the temperature set, the air and hydrogen flows set, and auto-ignition activated by setting a positive
mV value for the flame offset, the detector attempts auto-ignition at -0.5 min. before the system
becomes ready. At this Pre-run time the status bar flashes “Flame Ignition” as the air flow is shut off,
hydrogen purges the detector for about 10 seconds, and the ignitor energizes for ignition followed by a
return of the air flow to the detector to sustain the flame.
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After the flame ignites, the output level is monitored to confirm ignition before producing a READY signal.
If ignition is not confirmed, the ignition process repeats up to two more times if needed. If ignition is not
achieved after three attempts, the flame gases are set to off and a dialog box appears displays the
following message: “Flame 1 or 2 failed to ignite.”

Touch the OK button. The status is made NOT READY and “FID 1 or 2 flameout” appears. If auto-
ignition is attempted with the detector gases set to zero flow, the message “No ignition. Flame gases
are off” appears on the screen. To proceed, go the PPC screen and touch Reset to the Configuration
screen and reset the air and hydrogen to their 450 and 30 mL/min flowrates.

APk | Oven | A-FIDW| Everts |
% ﬂ I OFF =C Heater Cf |
b2y A .00
@ 2 °; P
Aﬁen|2 _ﬂ W AulnZera
Oubgut: Inbegrator
Ofizel 60w
Filler: 200 m§
Fl L o0 my
Gas fiow (mL) il il
Set Achual @
@ Alr 450 450 :
@ Hz 300 300 Ignite
@ Feady 1701
v|almE sy

Auto-Ignite Process

The auto-ignition process only occurs before the start of each run just prior to the instrument becoming
READY. However, the manual flame ignition process, performed by touching the Ignite button, can be
initiated at any time.

Auto-ignite proceeds in the following sequence:
1.  When auto-ignite begins the Clarus GC equilibrates.

2. Once the two minutes of equilibration expire, PRE-RUN begins and the GC detects that the flame is
not lit and indicates this by alternately flashing Flame? and Method 5 in the status bar.

3.  After determining that the flame is not lit, the GC switches to a not ready state and attempts to
automatically ignite the flame. Flame Ignition 1 appears in the status bar.

4.  The air flow is shut-off and hydrogen is purged through the FID for 10 seconds.

The ignitor energizes, the flame ignites (indicated by the a pop sound), and air flow is returned to
sustain the flame. The FID output level is monitored to confirm that the flame is lit. If a lighted
flame is not confirmed, the GC repeats the ignition process up to two more times.
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Configuration Settings

The following graphic shows the Configuration Screen with the settings that appear on the Active Method
screen.

Active Method Configuration Screen

A- FIDW

APkd | Oven | A-FIDW | Events || |, I Disakle

% ﬂ W*’c Heater OF | % Fliar ISU_ ﬂ

termp LA .00

B 5 °C etPoint Acial

.-[\.IIEHIQ_iI [ AutoZern Fl Dutl oo oo

Flo :
Ouput: Inkegrator SetPoint Achial
Offzet: & % i il
Filer: 50 m§ »
Gas fow (L) Flameout: 010 m\_~ 0.0 trLirin
Integrator
3 ofset] 50 my
@ Mot Ready 17 @ Feacly 17

— —
vl Al 283 TDu:uIsvl vl Al 233 oK | Cancel

7CD

The Thermal Conductivity Detector (TCD) is a dual-channel detector which measures the difference in
thermal conductivity between carrier gas flowing through a reference channel and carrier gas plus sample
flowing through an analytical channel.

Four tungsten-rhenium filaments are connected in a bridge circuit, two in each channel. The TCD is set up
with the same amount of carrier gas flowing through both channels. The presence of a sample component
in the carrier gas flowing through the analytical channel changes the resistance of the filaments in that
channel. This unbalances the bridge and produces a signal proportional to the amount of sample.

The following screens show the Active Method screen and the corresponding settings in the Configuration
screen.

Active Method Configuration Screen
uemud 5 @ B-TCD
E-FSSI | Oven | B-TCD Events iﬁ [ Disable
!ﬁ ﬂl OFF °C Healer OF | FilterWﬂ
temp A 000 my
@ 25 °C
Gas Flow
Nien|123 il I AuloZero Define Gas Sources |
current[+40 £ mA queue  Recorder SelPaint  Acual
Ofzel: & % Rererencel 20 20 taLitriiny
Filter: 200 ms ;
Gas fow (L) Make Upl 200 20.0 mLAnin
Oulut
ot Set  Achal #)Recorder _y Integralar
@ Ref 20 20 l—
o,
@ Make Up 200 200 Oftset 5 %
@ Ready 17101 @ Equilibrating -0.02 min
| a|E Tools w | | «| = ok | cancel |
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ECD

The Electron Capture Detector (ECD) is the most sensitive detector available for the analysis of
electrophilic compounds such as chlorinated hydrocarbons found in pesticide residues. It is
concentration-sensitive and nondestructive.

The ECD cell contains a nickel foil in a cylinder through which the carrier gas flows. The coating of the
foil's inner surface contains the radioactive isotope Nickel-63 and has a nominal sensitivity of 15 mCi. To
optimize detector response, make-up gas is combined with column effluent.

Beta particles emitted from the isotope ionize the carrier gas. The resultant ions and electrons travel to
the collector anode assembly under the influence of a pulsed polarizing voltage applied between the source
and the collector. The pulse frequency is varied to maintain a constant average current. The presence of
an electron absorbing species in the detector decreases the current as the absorbed electrons form ions,
which travel more slowly than electrons. The pulse frequency of the polarizing supply is automatically
controlled to maintain a constant current and is used to form the detector output signal.

The ECD works with nitrogen carrier or makeup gas or a carrier or makeup gas mixture of 95%
argon/5% methane. When using capillary columns at low flows (5 mL/min or less), helium or hydrogen
may be used as the carrier gas provided nitrogen or argon/methane is used as the make-up gas. A cross
section view of an ECD is shown below.

The 63 Ni radioactive foil coating and requires careful handling to ensure that it does not create a safety
hazard. In order to prevent a Thermal Runaway risk, the GC shuts down if any heated zone exceeds
4700 C. If this occurs, the following message appears:

Warning
Instrument Shutdown
Thermal Runaway xxxxxx zone

Call your PerkinElmer service representative

Instrument shutdown also occurs if there is a PRT (Platinum Resistance Thermometer) or MPU (Micro
Processor Unit) failure. In this case, the following message appears:

Instrument Shutdown
xxxx zone PRT error
Call your PerkinElmer service representative

The ECD works with nitrogen carrier or makeup gas or a carrier or makeup gas mixture of 95% argon/5%
methane. When using capillary columns at low flows (5 mL/min or less), helium or hydrogen may be used as
the carrier gas provided nitrogen or argon/methane is used as the make-up gas.

The following screens show the Active Method screen and the corresponding settings in the Configuration
Screen.
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Active Method Configuration Screen
b ]

B-Pkd | Owen | B-ECD Ewents | "lil- I Disable

M o -
!!AI ﬂl 160 ' __ Heabror | Fiter[200 %]

b Emp 000 my
@ 100°C
= v AutnZero
Atten|16 ;I Gas Flat

Output: Recorder SetPaoint Aictual

Ofiset; & % hiake Upl 200 200  |mLimin

Filler: 200 mS
Gas fow (L)
Ouitput

det Achial ®)Recorder ) Integrator

20.0 20.0
@ Make Up omet| 5 %
@ Feady 17:m @ Mot Readhy 17:01
Bl - AFE e |l ok | core

PID

The Photoionization Detector (PID) is designed to allow the effluent from a chromatographic column to
be ionized by ultraviolet light (provided the ionization potential of the effluent is less than that of the UV
source). The current produced by the ion flow is measured by the detector and is proportional to the
concentration of the ionized material.

The following screens show the Active Method screen and the corresponding settings in the Configuration
screen.

Active Method Configuration Screen
B-Pid | oOwen | B-PID | Evenis | [ Disable
i@ ﬂ|_0FF o Heater OF | h Fier[zo0 3]
b .. temp 0.00 my
@ 2% °C
Ntenlfi a v AutnZero
TI Gas Flam -
Range|1 LI ulut Recorder SEiTE FovE]
Offsel; & % Make Upl 0 0 fmLAmin
Filler: 200 mS
Gag fow (mL)
Ouut
iake U Sg%‘ ’”";“;a' ®Recorder ) Integrator
@ Make Up
orrset| 5 %
@ Ready Mar 4 @ Ready 17:01
B |« F o~ v a| B ok | _cance
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NPD

The nitrogen phosphorus detector (NPD) is a highly specific thermionic detector for organically bound

nitrogen and phosphorus.

The detector operates by electrically heating a glass bead, that contains an alkali metal, to the point
where it emits electrons. A mixture of hydrogen gas and air flows around the bead to produce a
hydrogen plasma. Stable intermediates are formed in the hydrogen plasma which then capture the
electrons emitted from the bead to produce ions. A polarizing field directs these ions to the collector
electrode, thereby creating a current which is amplified. Sensitivity is affected primarily by the air flow,

and selectivity is affected primarily by the hydrogen flow.

The following screens show the Active Method screen and the corresponding settings in the Configuration

screen.
Active Method

Method & A1 e

BPkd | Oven | B-MPD| Evenss

| e e

2 100°C 000 mv

o

Range[20 2] Oupul: Recorder
Okt 5 %
Filer: 50 mS

F AuoZero

Gas Bow (mL)
Sl Aol
@ Ar 100 100
o H: 20 20
@ Ready 170

B | | o]

Configuration Screen

5= I Disable
Fiter[s0 %]

53as Flow

SetPaint Actual
Al 100 100 mLimin

H2| 20 20 tmLimin
@ Recarder ) Integratar
Onsell 5 %
@ Realy Oct12

vl Al = oK | Cancel

Ouitauit
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FPD

In the Flame Photometric Detector (FPD), the column effluent is mixed with hydrogen and then burned in
air. Light emitted from the flame passes through a lens, a filter, and to a photomultiplier tube, which
generates an electrical signal. The Flame Photometric Detector is used for detecting sulfur, phosphorus,
or tin compounds, which produce chemiluminescent reactions with emissions at wavelengths
characteristic of the S2, Sn, and HPO species.

The following screens show the Active Method screen and the corresponding settings in the Configuration
screen.

Active Method Configuration Screen

| B - FPD

APSSl | oven | A-FPD| Events | [~ Disable
m

w ﬂ 280 W Heater OF | Filter Wﬂ

J'\r'.
@ 280°C 1 60 e Jv Linearize
Menfz %] ¥ Aulozero PMT vallage| 70.0 %
G35 Flom
[ FMT On o SetPoint Achal
Linearizer: OF ; ;
Filler: 200 m83 Oulut: Recorder ﬁn’l 0 80 |mLinin
FMT Vollage: 100 % Offset: & %
H2| 75 75 L

Gas fow (fnl) i

Ot
Set  Achial @1 Recorder ) Integrator
@ Alr a0 a0
OFFSEII & %o

@ H2 TE0 B0

@ Feady 17:m @ Ready hiar 4

B || m e vlal® o | _cam
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Timed Events

Events Tab

The Events tab accesses the timed events table, buttons, valves (relays), and Aux gas controls.

A-PSSI | Oven | AFPD | Evenls
Time Ewent Yalue

) Floeero A on :|

hd

I&L’I}{ Gas | Md I ......... E dlt ........ \I

Relays | Deiee | Clear |

@ Reacdy 1701

B | A oo

Screen Element Enabling

Timed events table Always

Aux gas button PPC configuration

Relays button Always (see below for details)
Add button Always

Edit button Always

Delete button Always

Clear button Always

Timed Events Table

The timed events table displays the time, name, and value of each event. Timed events may be added and
removed while the GC is running. The next event to be executed is automatically selected. Up to 32 events
can be specified. The configured hardware determines which events are available. Events that are not
applicable should not be available. The following table lists the available events.

The time range is -99 to 999 minutes. Events occurring after the temperature program is complete are
ignored.



Add

Timed Events .

Touching this button displays a settings page that allows you to specify an event to add to the table.

Ewent

A-PSEl | oven | AFPD | Evenls

Time | 000 aue |

I
ll:lE il Cancell J

@ Feady

N |-

EEE|
BBl

17:01

Tools vl

Edit

Error Messages

Event list is full

Mo available time for event

Touching this button displays the active method page for editing timed events. If the GC is running,
then edited events at times before the run time at which the edited list is accepted do not occur until
the next run. The following error message may appear.

-1 Event

AP35l | Oven | AFPD | Evenls

Time | 1.00 Yalue | ON

x| alHE _ox | cana] |

@ Ready

El | -E=

Delete

har 4

Toolz vl

Touching this button deletes an event. The following messages may appear.

Cannot delete from an empty list

Error deleting ewent

51
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Clear

Touching this button deletes the contents of the entire event table. A dialog box confirms the action.

Are you sure’?

Pressing Yes clears the table. Touching the No
button closes the dialog box and retains the
contents of the Events table.

If the table is empty, the following Error
message appears:

Time Ewent Walle

Event table already empty

AL Gas | mgert | Edit |

Relays | Delats | Clear |

Event - Value

The Value box function depends on the Event. For some events, such as Carrier X, a numeric value is
required. For others, such as TCD polarity, a choice between two options is required.

Edit Timed Ewent

ll:l = ] | Cancell

The PreVent/ProTect/MS Vent valves are never operated during a run and are not required in the Timed
Events list.

No timed event should have the same time as another timed event.
Time resolution is 0.01 minutes.
Timed Events may be entered and removed in any sequence.

Pressing the Clear button prompts a dialog box:
"This action will clear the entire table. Do you want to continue? “Yes” “"No”

Timed Events are re-ordered chronologically after each entry. The capacity is 32 entries.



Relays

They appear as set in the configuration screen.

Inifial current
1 [ (alyl 2l ol
e Mok F F
3 Wl - ol
4 Walve v ol
5 Mire Bl F
& Walve - ol
@ Ready har 4
N | ~|#E o

e A User can turn on the initial and/or current settings by touching the check box.

o If GCis Ready, changing the initial setting will change the current setting.
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e The initial settings are stored in the method and are only changed if the user modifies them.

e The current settings are changed via Timed Events.

e Any settings may be changed during a run.

Aux Zones
Heated Aux Zone

If the GC is configured with an auxiliary zone, the activated button appears on the status screen.

ﬂ-‘ﬁ-UH al Touching the Aux button displays a dialog box with the setpoint and actual temperature.

R ﬁ Signial IEJ
_ - el ,
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A Jzss
tsmp
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@hlot Ready 145662
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To modify the temperature, press the minus or plus button. Touch OK to implement the value and close

the dialog box.
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Pneumatic Auxiliary Zones

Up to four pneumatic zones can be set for PPC carrier gas control. When one or more of the aux zones is
configured, the following button appears on the status screen.

i By ,l The same button also appears on the Events screen.

Touching this button displays the following screen:

Method 5

AL Prieumatics

ALl Z0NES [ritial Current

® 1 ore | OFF o0
® 2 Mone [ OFF oo
2 Pressure (psi) IW 0.0
o 4 More | OFF 0o

vl Al o= Close |
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Aux Zones that have been set in PPC configuration display the configured unit type and include a
status indicator light. The initial values can be modified via timed events. The current value is
shown next to the initial value field.




3 Using the Active Method
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Overview

The Clarus GC is controlled by a collection of operating parameters called the Active Method. You can
prepare and save up to five methods and make any one of them the Active Method. However, the fifth
method is reserved for TotalChrom (external computer controlled software) and may be overwritten.

The operating parameters include the an oven temperature program; injector temperature or injector
temperature program; detector temperature or detector temperature program; carrier gas pressure set for
pressure flow or velocity; valve settings (for example, the operation of a gas sampling valve or
split/splitless operation of capillary column); a timed events table, and a variety of parameters for

controlling data output.
Active Method parameters are always saved when you turn the Clarus GC off, and automatically reloaded
when you turn it back on.
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Editing the Active Method

If you have read and used the chapters in this manual sequentially, as recommended, by now you have
probably installed and conditioned one or two columns, and set up one or two detectors. Also, you were
probably not aware at the time that you modified certain Active Method parameters. Since the conditions
used then were not necessarily those required by the analyses you want to perform, you should now edit
the Active Method to set your operating parameters.

Examples of how to perform the tasks listed below are described in the sections which follow. You should,
of course, substitute your values for ours.

e Setting up oven temperature programs

e Setting injector temperatures/programs (PSS and POC)
e Setting detector temperatures

e Viewing/setting carrier-gas pressure/programs (PPC)
e Viewing/setting carrier-gas flow/programs (PPC)

e Setting up valves

e Setting PID, NPD, or FPD range

e Setting TCD filament current

e Routing detector output

e Attenuating detector signals

e Autozeroing a detector

e Building a timed events table
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Getting Ready to Edit the Active Method

» Close the oven door.

NOTE: If a column has been installed, make sure you have carrier gas flow through the column before closing the
oven door and elevating the oven temperature.

The Status screen icon buttons provide access to the active method parameters.

Run Signal
£,

I_I
% |

PSS @ E- MFD
)

Pkl A - FIDn
il Sus |
@ Ready 1701

Tools -

H

NOTE: When you change an Active Method parameter, the change goes into effect immediately. For example, if

the system is READY and you change an injector temperature setpoint, the status screen displays NOT RDY
until the new setpoint is reached.
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Setting Up Oven and Inlet Temperature Programs

The Clarus GC software allows you to set up to four-ramp programs (they are 0 [isothermal], 1, 2, or 3).

1. From the System Status screen touch the oven icon .ﬁa to modify the program.

2. Once the oven program screen appears.

B-PSSI | Oven | BE-TCD | Events |

@ Temp  Time Fate
n. [ 75 [100 [100 af

T p [oo [100 [ 50
3|1z 100 | 100

4 [0 [1o0 [END ]

150,
Zl /_/_/
Ov; i 70
0 700 14.00
@ Ready 1701

- vl Al @l Tu:u:lsvl

3.  Select afield by touching it and use the up and down arrow or keypad LI :l T22| buttons to

enter a temperature, equilibration time and rate. When the word END appears in the rate field all
the fields that follow are deactivated. You must touch END and then touch the plus (+) button to
activate the next row. The following figure shows a typical temperature step program.

Time 4

1: 4 Oven
m 4 Time 3 Rate 3 Only
p
e
r o Time 2 Rate 2
g
u Time 1 Ff‘ate 1
ro 1 |
S 2 3 4
Step

Before you actually set up an oven temperature program, you should decide on the Equilibration Time you
need and change the default value (2 minutes) if necessary (see below).

Configuring the Equilibration Time (Init)

When you change the oven temperature setpoint, the system heats or cools the oven to the new setpoint,
then equilibrates the column(s) for the specified Equilibration Time before the instrument becomes READY.

NOTE: A minimum Equilibration Time of 2 minutes is recommended for temperature programs. Longer
equilibration times are recommended for initial oven temperatures of < 50°C. An equilibration time of 0.0
minutes can be used for isothermal methods.
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Setting a Coolant Timeout Value

The purpose of the coolant timeout value is to conserve coolant. If you select a coolant timeout value
when you configure the Clarus GC, the coolant solenoid shuts off if a GC run is not started within this time
period after the oven becomes "READY" (reaches the initial set temperature). Once the coolant shuts off,
the Clarus GC remains not ready and the following message will appear, Coolant Timed Out:Touch OK
to Continue.

The coolant timeout must be greater than the equilibration time.

When you press OK, the coolant solenoid will then operate again and the oven will cool to the initial
temperature.

When using a POC or PSS injector with the subambient accessory, the injector temperature must not be set
below the oven temperature. You can minimize coolant consumption if using the oven subambient with the
PSS or POC installed but not being used, by deconfiguring the PSS or POC.

Setting a Coolant Cut-In Temperature

The coolant cut-in temperature is the temperature below which the coolant starts to cool the oven. The
default temperature is 60 °C. The allowable cut-in temperature range is 30 °C - 110 °C. We recommend
that for every °C above a room temperature of 20 °C, you increase the cut-in temperature by 1 °C.

For example: A room temperature of 20 °C uses a default temperature of 60 °C, whereas a room
temperature of 25 °C uses a 65 °C cut-in temperature. Examples for setting up isothermal, 1, and 2 ramp
programs follow.

Higher cut-in temperatures cause more coolant to be consumed, but can cool the oven to the initial
temperature more rapidly.

Conhguralion Oven

@ Litmit Ecquilitaration
ﬂm"c [ 10 min
[ Starup Heat Delay  Aux Heat INune ﬂ

Calibration

OWSEtI oo oG

Achual| 50 |°C
Coolant

weefcoz | @f @ cc

Enable Timenutatl 14 mir
Soft Coaling | Owen Fan | 1400 | RPM

Mot Ready 1701

ll:IEI QK | Cancel |
Setting Up an Isothermal Program

Setting up an isothermal program requires entering the following information in the sequence shown:

e Initial oven temperature (Temp 1)
e The total run time for the initial temperature (Time 1)
e A temperature rate increase of 0 (Rate 1).
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To set up an isothermal program:

1. From the oven tab set the initial temperature 1 to 75° using the up and down arrow or keypad

v| «| 7 buttons.
Method 5 ® & m»p

B-PSSI | Oven| B-TCD | Events |
@ Temp  Time  Rae
it [ 75 [1o0 100 a
5 [To0 [1o0 [ 80
3|15 [ 1o0 |00

4 [150 [100 [END |

150
zl /_/_/
OU; Of 50
0 7.0 14.00
@ Ready 1701

B || E e

2. Enter a setpoint appropriate for your analysis, for example, 100 °C.

The oven status changes to Not Ready. The changing oven temperature is displayed on the top line as the
oven heats up to the new setpoint. When the oven reaches the new setpoint, the system equilibrates for
the time specified in configuration and then becomes Ready.

For an isothermal run, TIME 1 is equivalent to the total run time. At the end of the time (TIME 1), the
system changes to Not Ready, it equilibrates, and then goes Ready.

To change the hold time:

» Go to the oven tab and enter a hold time appropriate for your analysis, for example, 25 min.

Since a constant oven temperature is maintained for isothermal operation, the rate of temperature increase
must be set to. If the Active Method you are editing is already isothermal, the RATE parameter will have
been properly set at 0 and is indicated on the screen by the word "End”.

You can set the rate to 0 but whenever a RATE is set to "0,” any subsequent program steps, if present, are
deleted from the Active Method.

Setting Up a One-Ramp Temperature Program
Setting up a one-ramp program requires entering the following information in the sequence shown:

Initial oven temperature (Init 1)

Isothermal time for the initial temperature (Init 1)

Rate of temperature increase from the initial to the final oven temperature (Init Rate 1)
Final oven temperature (Init 2)

Isothermal time for the final temperature (Init 2)

Temperature increase of 0 °C/min which signifies the end of the RATE 2 step.

The following example shows how to convert an isothermal program into a one-ramp program using the
previous isothermal method oven temperature parameter as a starting point.
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Parameter Value

Initial Temp 50 °C

Initial Time 5 min

Initial Rate 2 °C/min
TEMP 2 70 °C

TIME 2 10 min

RATE 2 End (0 °C/min)

To set up a one-ramp program:
1 From the oven tab, for the initial temp enter 50.
2 Enter 5 for initial time.
3. Enter a ramp initial rate 1 of 2 °C/min.
4 For Temp 2, enter a temperature of 70 °C.
5.  Enter a time of 10 min.
Setting Up a Multi-ramp Temperature Program

The following example shows how to expand the above one-ramp program to a two-ramp program. The
parameter values used in the example are shown below:

Parameter Value
RATE 2 4 °C/min
TEMP 3 100 °C
TIME 3 5 min
RATE 3 0 °C/min

1. From the oven tab enter a rate of 4.
2.  Enter a temperature of 100.
3. Enter a time of 5.

NOTE: You can enter RATE 3, TEMP 4, and TIME 4 to set up a third ramp.

Holding an Oven Temperature

While running a temperature program, you can hold the oven temperature by setting it to the temperature
of the unexecuted steps.

To hold an oven temperature during a temperature program:

Cren

1.  In the System Status screen touch the Oven icon @J
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Signal
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2.  After the oven icon has been touched the oven tab screen appears. Touch the Go to button
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to access the Go To Temp (temperature) screen.
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3. From this window touch the button for the temperature level that you want to hold. Touch OK.
Modify the temperature on the oven tab screen using the up and down arrow or keypad
LI :l :l buttons. When completed return to the system status screen.

The oven heats ballistically to the temperature value for oven Temp 2 and holds, instead of

executing the time associated with oven Temp 2.

Initicl Oven Te

Oven

Oven 3 lemp

2®emo -~
~ Rate 2

Time 2

Rare 1

Initicl Time

To hold the oven program at a specific time during or before a run, use an oven HOLD timed event. See

the section on Timed Events.
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Setting Injector Temperatures

Packed, Capillary (Split/Splitless), Programmed On-Column, and Programmed
Split/Splitless

The examples in this section were derived by editing the Active Method with a capillary injector installed
and configured in position A (front), and a packed injector installed and configured in position B (rear).

This section contains examples of how to:
o Display injector temperature screens
e Change injector temperatures
e Turn injector heaters off
e Turn injector heaters on
e Set oven programming mode
e Set inlet programming mode

Displaying Injector Temperature Screens

PSE
»  From the System Status screen touch the injector icon Eﬁﬂ this will bring you to the injector tab
page.

Run Signal

2

> In this example touch injector the PSS icon for injector A —zz".

The injector information displays.
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Turning Injector Heaters On or Off

BEB|
BEB|

» To turn the heater off touch the check box.
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As the injector cools off, the injector temperature is displayed on the above screen.

EBE

Changing Injector Temperatures

1.  To turn the heaters on and modify temperatures, make sure the Heater Off check box does not
display a check mark.

2. Touch the Temp field and using the up and down arrow or keypad | 2| F raise the value to

255 | "¢
255 oC bamip - it
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Oven Temperature Programming Mode

In this mode the POC or PSS injector is configured as Oven. The injector temperature is set to the oven
temperature plus 5 °C. This is the default mode and the easiest mode to operate in. For example, if the

oven program is as follows:
Parameter Value
Temp 1 50 °C
Time 1 2 min
Rate 1 5 °C/min
Temp 2 240 °C
Time 2 10 min
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The initial injector temperature will be 55 °C. When the GC run begins, the injector will hold this
temperature for 2 minutes, then it will ramp up to 245 °C at 5 °C/min and hold for 10 min.

O=C—~O=0T3D—

Injector 2
A Injector Time 2
2°
\of Oven 2
\(\'\90 A Time 2
Injector 1 ?\a‘e
Injector Time 1
Qven 1
Time 1
2
Step

Opening the oven door turns off the oven and the injector heater. Also, if you reset the oven temperature

during the run to the next level, the injector temperature will follow.

Inlet Temperature Programming Mode

The inlet temperature programming mode is used when the POC or PSS injector is configured as Inlet. In
this mode, the injector follows the injector temperature program that you entered in the method.
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Close |

The initial default values are: Initial Temp 1 is 50 °C, Injection Time is
999 min, and Inj Rate is 0. With nonprogrammed injectors, an entry of 0
turns the heated zone off. With programmed injectors, a temperature of
0 is possible. Therefore, when 0 is entered for the initial injector

setpoint, the following screen appears:
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1. From the selected injector tab screen make sure that the injector heater is off.
2. Set the initial temperature to 50 °C.
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Setting Up a One-Ramp Injector Program

To set up a one-ramp injector program, enter the following parameters:

Initial injector temperature (Initial Temp)

Isothermal time for the initial temperature (Initial Time)

Rate of temperature increase from the initial to the final injector temperature (Initial Rate)
Final injector temperature (Temp 2)

Isothermal time for the final temperature (Time 2)

Temperature increase of 0 °C/min, which signifies the end of the Rate 2 step.

The following example shows how to build a one-ramp temperature program for your POC or PSS injector.
The parameter values used in the example are shown below:

Parameter Value

Initial Temp 60 °C

Initial Time 0 min

Initial Rate 100 °C/min
Inj Temp 2 250 °C

Inj Time 2 15 min

Inj Rate 2 End (0°C/min)

To set up a one-ramp injector program:

1. From injector tab screen touch the temp program icon Fream,
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2.  The temp program screen appears for the selected injector. Use the plus minus buttons to program
the temperature, time and rate. Refer to the table on the previous page for some examples for
values to set up a one ramp injector program.

Injector Temperature Program

Current s T e
ﬂ 285 °C
Temp Time Rate
| % | 30 | z00
5] 120 | 30 | a00
5| 200 | 30 | 300
sl 260 [ 00

@ Step: Init. Elapsedt 50m End 20m

3. When you have completed setting up the program touch the system icon E on the navigation bar
to return to the System Status screen.

NOTE: You can enter Rate 2, Temp 3, and Time 3 to set up a second ramp. An entry of 999 for Rate 1 or 2 will
cause the injector to ballistically heat up.

NOTE: If the Injector Time is set with the default value of 999, the injector temperature will hold at the current
temperature until the end of the oven program. Otherwise, the injector temperature will hold for the time

you have entered, or until the run ends.

NOTE: If you have the subambient option, the POC and PSS injectors are linked to the oven subambient option,
therefore, you cannot operate the injectors below the oven subambient temperature.
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Viewing/Setting Carrier Gas Pressure/Flow/Velocity

”

For a description of programmable pressure control (PPC), refer the Hardware Guide, "PPC Fundamentals.

If your Clarus GC is equipped with PPC, you can select and set the carrier gas Pressure, Flow, or Velocity.
In all three modes, you can operate at a constant pressure, flow, or velocity or at a programmed pressure,
flow, or velocity. You can also make a pressure pulse, flow pulse, or velocity pulse injection. In this case
the initial pressure, flow, or velocity is quite high at the time of injection. This minimizes the expansion in
the injector liner as the liquid sample is vaporized and increases the transfer time onto the column. This is
recommended for splitless operation of wide boiling point samples. In this case, you would actually
program the pressure, flow, or velocity down to the normal column pressure, flow, or velocity for the
remainder of the chromatographic run.

The following terms are used in PPC analysis:
Zero— removes the flow controller from the GC method and sets the flow to 0.

Flow — enables the flow controller in the GC method and sets its initial flow to 30% of the nominal
maximum flow rate (according to the installed flow-range element and carrier gas type). The operator
has the option to enter a different flow rate and enter a flow program. When in the flow mode, the PPC
system also monitors the column inlet pressure. If the inlet pressure falls outside a selectable range, a
leak-check fault occurs.

Pressure — controls the column inlet pressure and reads the flow rate from the flow sensor in the flow
controller. The initial pressure in the method defaults to 5 psig. The operator has the option to enter a
different initial pressure and optionally enter a pressure program.

Carrier Gas Mass-Flow Controller Operation

Once the carrier gas operation mode has been selected (see the next section “Setting Carrier Gas Pressure
in the PPC Version” for information on this), the operator may modify the default setpoints in the active GC
method, edit the carrier-gas setpoints in stored methods, or generate a new method and enter carrier-gas
setpoints. The following parameters control the carrier gas.

Initial Carrier-Gas Setpoint

The carrier gas mass-flow controller receives set points of flow or pressure depending on the configured
carrier gas mode. The program calculates the initial set point from the active GC method. The initial set
point is established upon setting up a method, ending a run, or resetting the Clarus GC. The flow rate is
held constant at the initial value if no additional carrier-flow entries are made in the GC method. The
controller receives pressure set points when operating in the pressure control mode.

Carrier-Gas Program

The GC method accommodates up to three additional carrier-gas program steps each consisting of a hold
time, ramp rate, and plateau set point. Sequential set points may be greater than or less than the
preceding set point. The PPC system programs the carrier-gas controller with a positive or negative ramp
as required.

At the end of the GC oven program, the carrier gas resets to the initial set point value in the method even if
a carrier-gas program is in progress. The carrier gas also resets if the end of the carrier-gas program occurs
before the end of the oven program.
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Carrier-Gas Timed Events

You can also use timed events to produce step changes in the set point. Carrier-gas events can occur
before or after a run starts. A carrier-gas event supersedes the method set point value at the time the
event occurs. However, if the carrier-gas program in the method advances to a new step after a carrier-gas

event, the new program step or ramp takes control.

Leak Checking

The Clarus GC monitors the inlet pressure with a carrier gas mass-flow controller in use. After selecting the
carrier-gas Flow mode in configuration, you can enter the maximum inlet pressure value. If the inlet
pressure drops below or rises above the set limit for more than one minute, a warning message appears.

Setting PPC Carrier Gas Pressure

To view or set the carrier pressure:

1. From the System Status screen touch the Injector icon for which you want to set the carrier
pressure.

The screen for the selected injector appears.

In this example, the Clarus GC is configured with the capillary

I Heater OF mode on for pressure. If the option for capillary control has been
Iz [ < ; selected during configuration, the user can program the carrier
— gas according to one of three values: pressure, velocity, or flow.
The carrier gas field on the injector tab screen displays the set
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2. Touch the program button === for Carrier Gas.

The Carrier Pressure Program window appears:
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3.  Touch the field, ranging from the Initial field to the step 4 field, and u use up and down arrow or

keypad LI :I _| buttons to enter a pressure, equilibration time and rate.

NOTE: The rate for the range is 0 (end) to 99. A rate of 999 is a ballistic setting (maximum).

The ballistic mode of programming is not recommended. Setting a
CAUTION program rate will be more reproducible.

ATTENTION | ¢ mode balistique de programmation n'est pas recommandé. La
définition d'un taux de programme sera plus reproductible.

4.  Touch Close to return to the injector screen.

Setting PPC Carrier Gas Flow

To view or set the carrier flow:
1. From the System Status screen touch the Injector icon for which you wish to set the carrier gas
flow.
The tab page for the selected injector appears.

In this example, the Clarus GC is configured with the
capillary mode on for flow. If the option for capillary control
has been selected during configuration, the user can

([ACap | Oven | A-FIDW | Events |

@ : Heater OF program the carrier gas according to one of three values:
= ﬂ | 200 ‘g pressure, velocity, or flow. The carrier gas field on the
C ternp injector tab screen displays the set point value. The label
‘ @ Carfier Gas below the field displays the current step. The actual values
56 pal for all of the available configuration options is displayed to

100 s
P L Lo | ) the left as read only text on the screen.
263 omisec Aow-init, Prograr

2 Split

ol fow 102
raic 100

2. Touch the program button “===| for Carrier Gas.
The Carrier Flow Program window appears:
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Carrier Flow Program
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3. Touch each individual field, ranging from the Initial field to the step 4 field, and use up and down
arrow or keypad :l :l :l buttons to enter a flow, equilibration time and rate.

Note: The rate for the range is 0 (end) to 99. A rate of 999 is a ballistic setting.

The ballistic mode of programming is not recommended. Setting a
CAUTION program rate will be more reproducible.

ATTENTION | ¢ mode balistique de programmation n'est pas recommandé. La

définition d'un taux de programme sera plus reproductible.

4. Touch Close.

Viewing/Setting Carrier Gas Velocity in the PPC Version

Viewing/setting carrier gas velocity depends on your version of the Clarus GC. You can set the carrier gas
velocity only if you have the PPC version.

To view or set the carrier gas velocity:

1. From the System Status screen touch Injector icon for which you wish to set the carrier gas
velocity.

The tab page for the selected injector appears.
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le, the Clarus GC is configured with the capillary mode on for velocity. If the option
for capillary control has been selected during configuration, the user can program the carrier gas
according to one of three values: pressure, velocity, or flow. The carrier gas field on the injector
tab screen displays the set point value. The label below the field displays the current step. The

actual values for all of the available configuration options is displayed to the left as read only text
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| for Carrier Gas.

The Carrier Velocity Program window appears:
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3. Touch each individual field, ranging from the Initial field to the step 4 field, and use the plus

o

000 End: 167 m

Cloge |

minus buttons to enter a velocity, equilibration time and rate.
NOTE: The rate for the range is 0 (end) to 99. A rate of 999 is a ballistic setting.

CAUTION
ATTENTION

The ballistic mode of programming is not recommended. Setting a
program rate will be more reproducible.

Le mode balistique de programmation n'est pas recommandé. La
définition d'un taux de programme sera plus reproductible.

4. Touch Close.
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Setting the Septum Purge Mode and Offset

To set the septum purge and offset:

1.

2.

3.

The Configuration screen appears:

I

o

L

B—In|ech31 @
ik

A-Injector A - FID

3| G A ¥

Rurn Seiup  Pneumatics  Relays
17:01

Closze |

o m
i

3 m
o
=}

@ Ready

The Configure Injector screen appears:

| Configure Injector A

Type:IPSSI ﬂ [~ Capillary Confral
Carrier CUntrDIIOff ﬂ

Flow Ofzet:
fuln ey Fined

Ofzet | 1.00  mUmin
[~ HS Contral

@ Ready Mar 4

:I:IEI QK | Carcel |

Touch the Tools button and select Configuration from the drop down menu.

Touch the button for the injector you want to modify (A-Injector or B-Injector).

From the Carrier Control drop down menu select Pressure.
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4.

| Configure Injector A
Type:IPSSI ﬂ [ Capillary Confral

Carrier Conlrol | OF ﬂ

Flow ORset:
A epFixed

Ofiset | 1.00  mLfnin
[~ HS Canlral
@ Ready 17:01
vl Al == 0K | Cancel |

Now you can only pressure program your capillary injector. If you wish to program the Capillary
control for more than just pressure skip to step 9.

Under Flow Offset, select either the Auto or Fixed.

| Configure Injector A

Type:IPSSI ﬂ [~ Capillary Confral
Cartier Conlral I Pressure ﬂ

Flou OFset:
@A )Fied

Leak Lirnit I 0.0 mlnin

[~ HS Cantrol

@ Ready Mar 4

Ll:l@ 0K | Cancel |

The Auto mode is the preferred mode of operation. If you want to shorten the overall run time at
the expense of some area precision, then use the Fixed mode.

We recommend that if you are operating with a split vent flow of 50 mL/min or less, select the
Auto mode.

Before each injection in the Auto mode, the system briefly closes the split vent and measures the
total flow. With the split vent off this flow is the column flow plus the septum purge flow. The
septum purge flow is maintained due to a mechanical restrictor and the split vent flow and split
ratio are maintained for each injection.

In the Fixed mode, you enter an offset value which is equal to the septum purge flow plus the
column flow at the time of injection. Since the system controls the total flow (equal to the split
vent plus septum purge plus column flow), the septum purge is fixed, and the column flow is
controlled, the difference between these two flows and the offset entered will go out the vent flow.
This will be consistent for each run.

If Fixed is selected use the up and down arrow or keypad :l :l 533 | buttons to enter an offset
value in mL/min.

Press OK.

BEE|
BEE
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Skip steps 9-16 if you are only programming the capillary control for pressure

If you wish to program the Capillary Control for more than just pressure, check the Capillary
Control check box from the Injector tab.

| Configure Injector A

Type:IPSSI ﬂ [v Capillary Contral
Carrigr Conlrol I Pressure ﬂ

®Frogram  _yOwenlbrack

Colurmn Lengih [ 26,00 m 1D, 260 um
Split mode: Flow Ofizef:
®Flom  _Rabin;  epAun ) Fixed
Leak Limit | 00 mLitin

[ HS Conbral [~ Wacuum Compensation

@ Ready Mar 4
ll:l EEE 0K | Cancel |

From the Carrier Control drop-down menu select from the following options: Off, Pressure, Flow,
Velocity, Oven Track.

After selecting either Pressure, Flow, or Velocity, you must enter your column dimensions as
described in the following steps. However, if you select the Oventrack mode from the Carrier
Control drop-down menu you do not need to enter column dimensions, and you can skip to step
12,

Select either Program or Oventrack.

The following screen shows However, if you select the
Program selected: Oventrack mode you do not need to
enter column dimensions, and you
can skip to step 12.

| CGonhigure Injector A | Configure Injector A

Type:IPSSI ﬂ I Capillary Conlral Type:IPSSI - [w Capillary Control

Carrier ContrnIIPressure ﬂ Carrier CantmIIPressure ﬂ

® Program )y Owenlrack JProgram ) Ovenlrack

Colunn Length| 25,00 m 1D, 250 um

Split mode: Flow Offget: Flow Ofzet:
& Flow _yRafio: Ao e)Fixed &MU _JFixed
Ofizet | 100 mLfmin Leak Limit 0.0 mbLfnin
[~ HS Conlrol [ Wacuum Compensation [~ HS Conbrol [~ acuum Corpensation
@ Ready Sep ¥ @ Ready har 4

~| |l E ok | cancel | | a| = ok | cancal |

BEE|

After selecting Program, you must enter your column dimensions as described in the following
steps.
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(111
111

9. Use the up and down arrow or keypad ll il 33| buttons to enter a Column Length, which is
measured in meters.

10. Use the up and down arrow or keypad buttons to enter an Internal Diameter which is
measured in micrometers (not millimeters).

11.  Then view the calculated linear gas velocity from selecting Utilities from the Tools menu and

i3
selecting the Column Flow Calc.

C—
Run Signal f

F Y .III [m=]
Method Esitor.. ]
Event Lo Colurn Flow Cale. — Column Length Cale.

hfaintenance
Configuralion

A Uliliies

Shopuuatch

Robase
Log ut

@ Mot Ready Abaut @ Ready 1701

The Column Carrier Gas Calculator screen appears:

Column Carrier Gas Calculator E

Column Paramelers

Lengthl XEm Termp I 500 °C

Diameter |

Lm
Carrier Gas

o Inlet Press I 50 psig Gas Fﬂ
) Flow Rate |0.40 mLinin Splitl

Jvelocity [ 129 oms 1] 324 min

Suggested Velacly | 20 T 40t

Culbiet Press & Ambient _hwacuum
) Clher 147 psia

@ Reaty 1701

Ll :I = Close |

NOTE:  If you incorrectly enter a column length or internal diameter, the resulting flow and pressure
may be incorrect. For example, a 0.25 mm column may actually be 0.22 mm To verify that you
have entered the correct values, you can measure the linear gas velocity by injecting methane
and calculating the linear gas velocity

column length (cm)
Retention Time of Methane (sec)

12.  Return back to the Configure Injector screen and select either a Flow or Ratio Split Mode.
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e If you select Flow, you will enter a split flow in your method. The software controls and
calculates the split ratio.

o If you select Ratio, you enter the split ratio in your method. The software controls the ratio
and calculates the split flow.

| Configure Injector A

Type:IPSSI ﬂ v Capillary Cantrol
Carrier Control I Pressure ﬂ

®Program ) Owentrack

Calumn Length | 25.00 m I.D.I 250 um

Siplit rnocle: Flom Offset:
@ Flow _yRalio: s Fixed

Leak Umitl 00 mUmin

[~ HS Conlrol [~ “acuum Compensation

@ Ready hiar 4
LI:I == ok I Cancel |

From the Split Flow Offset Mode press either the Auto or the Fixed radio button.

| Configure Injector A | Conhigure Injector A

Type:IPSSI ﬂ |+ Capillary Contral Type:IPSSI - W Capillary Conlrol
Cartier ConImIIPressure ﬂ Carrier ConlroIIPressure ﬂ

# Program ) Owenfrack &) Program _yOventrack

Colurn Length [ 25.00 m LD 250 um Column Length| 25.00 m 10, 250 um

Split mode: Flow Offset: Split mode: Flow Offset:
#Flom ®Aun_pFived ) Flow _yRalio JAun e Fixed
Leak Limit I 0.0 mbnin Offiset | 400 mbinin
[~ HS Control [~ Wacuum Compensation [~ HS Confrol [~ Wacuum Compensation
@ Feady 17:m @ Realy 17:01

ll:l = 0k | Cancel | ll:l = oK | Canicel |

In the Auto Ready mode, the system performs a PreRun for one minute before it becomes
READY, the split vent is closed, and the system measures the septum purge flow plus the column
flow. This is referred to as the “offset.” The septum purge flow is controlled but not user
selectable; it is factory set to 3 mL/min. The split vent flow is restored to the value set in the
method and the system stabilizes for 30 seconds. This entire procedure takes one minute.

In the Fixed mode, enter the “offset” value. This value should be equal to the septum purge flow
plus the column flow. If the wrong value is entered, then the difference is added to or subtracted
from the split vent flow, so your actual split vent flow may be slightly higher or lower than the value
entered in the method.
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In both cases the split ratio is maintained for every injection. If you want to save time from run to

run, select Fixed mode. The Auto mode is recommended to improve area precision and is
required for vent flows less than 50 mL/min.

14. If Auto is selected, the Leak Check screen appears. Using the up and down arrow or keypad
LI :l :l buttons enter a value slightly higher than your operating flow. If the system detects
flows higher than this value, it considers it a leak.

OR
If Fixed is selected use the up and down arrow or keypad LI :' 533| buttons to enter an offset
value in mL/min.

15. Press OK.

NOTE: The Clarus PPC split pneumatics adds the septum purge offset to the split vent setpoint to obtain the total
split system flow rate. See Chapter 7 for more details.
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Setting Up Valves

The Clarus GC operates six internal solenoid valves. You can initially configure valves from the
Configuration screen by selecting the Relays button. To change valve settings for your current method
use the Timed Events screen and touch the Relays button.

Setting the Split Mode Using PPC

To set the split mode:
1.  Press Tools menu button and select Configuration.

Run signal

Methodd Ecitor..
Evwent Log

Maintenance
Configuration

. Utiiies
ke
Lo Out
@ Ready Ahout

ot | s ]

The Configuration screen appears.

Conhguralion

L[4

B-Injecto

A Injecior A FIDM
& © b
Fun Selp Preumaics  Relays
@ Ready 17:01

Close |

2. Touch the Injector icon for which you which to configure the split mode.

189,176 |Ready

The Configure Injector screen appears.
3.  Touch the Capillary Control check box.
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| Configure Injector A
Types[psst #|
Carrier Confral I Pressure ﬂ

@ Program ) Ovenirack

[v Capillary Conlrol

Column Length | 25.00 1 10.| 250 um

Split moce;
) Flow

™ H5 Confral

@ Ready

) Fatio:
Leak Limit

Flow Ofizel:
Ao )Fixed

00 mbfnin
[~ Wacuuri Corrgensaion

hlar 4

—
FET
EE]
aaa

:I:I 0K | Cancel |

From the Split mode drop-down menu select either Flow or Ratio.

4.  Touch OK.
The Configuration screen appears.
Touch Close.
6.  On the System Status screen, touch the Injector icon.
The active method screen appear.
A-PSSI| wen | AFID | Evens |
[+ Heater OF
Iﬁ OFF  °¢
8 25 C Tt
i @ Carrier Gas
0.0 psi
0,00 FrJnUm 200 pei
0.0 cmfsec press.-init.
ﬁ'o Spit
bkl Ao 0 | .
ralia 0 5_0 2
ratio
Mot Feady 171
B <A F e
The screen above displays the Split mode configured for Ratio.
7.  Touch the r ratio field to modify the value.

OR
If you configured the split mode for Flow, the following screen appears:
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A-PSSI| oven | AFID | Events |

v Heater OF
IZ 1 OFF ¢ f

2 25 C Cpnin

Program

i @ Carrier Gas

00 psi .
0.00 mLn 20 p :
00 crfgset press.Hini. Program

ﬁ @ spi 3\

ot Ao 0 T mlm
rafia 0

ﬁeady 170
RS | A[[F o]
The Total Flow (split vent + septum purge + column) is displayed as a non-editable text field. The
septum purge flow is factory preset to ~3.0 mL/min. It is not user adjustable. If you set the split
flow to zero, the flow display shows column flow plus septum purge. Common places for leaks would
be the septum cap, the O-ring seal, column connector, etc. See the Clarus Hardware Guide, Chapter
8 for further information.

NOTE: It should be noted that if the displayed value is much greater than the total flow (split flow and septum
purge + column flow), this indicates a leak in the pneumatics.
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Set up the Splitless Mode for a CAP or PSS Injector

The Splitless Mode is used for trace analyses. Most of the sample is transferred onto the column, then the
split vent is opened, thereby venting any sample remaining in the injector liner. This step describes how to
set the split mode for PPC modules.

»  Setting the Splitless Mode Using PPC Modules.

In the Splitless Mode, the split vent must be opened after the sample has transferred to the head of the
column (i.e., 0.5 - 2.0 minutes after the run has started).

The procedure which follows assumes that the carrier gas pressure has been set (see Step C in this
chapter).

The injector is shipped with a wide-bore injector liner. You may want to install a narrow-bore liner. Both
liners must be packed with quartz wool before running your analysis.

Setting the Splitless Mode Using PPC Modules

Splitless Injection with Pressure Pulse (Flow Pulse, Velocity Pulse) Technique

Pressure (flow or velocity) pulse injection is recommended for splitless operation, especially when analyzing
wide boiling-point mixtures and/or large volume injections. This technique increases the pressure (flow,
velocity) in the system at the time of injection to minimize the gas expansion in the injector liner and
maximize the gas sample transfer onto the column. Therefore, you should use the highest pressure that
your application will allow. This provides better peak shapes, better recovery, and no discrimination for
both low boiling and high boiling compounds.

This technique can be incorporated in your Clarus GC method. The initial pressure (flow, velocity) is high
(for example, 70 psig) and held at this high pressure for enough time (for example, 0.25 to 2.0 min) to
transfer your sample onto the column. This time needs to be experimentally determined for your sample,
injector temperature, and injector liner used. You want a time that will allow most of your sample to
transfer onto the column as well as maintain good solvent and analyte peak shape. If the time is too short,
you will lose sample; if the time is too long, the solvent will tail and possibly obscure or affect peak shape
of early analytes. The split vent is off at injection (Split Flow = zero).

The pressure (flow, velocity) is then programmed at a controlled rate, down to the normal column
operating pressure (flow, velocity). At the same time, the split vent is set back to normal flow to clean out
any remaining sample in the liner and to release the pressure in the injector. It is important not to program
the pressure (flow, velocity) down too quickly or ballistically, since this can cause backflush of the column.
This means that the sample can flow back into the injector and either be lost out the split vent or cause
peak broadening.

Creating a Pressure, Flow, or Velocity Pulse Method

1. From the System Status screen touch the Injector icon for which you wish to create a pressure,
flow, or velocity pulse method.

The status screen, similar to the one below, for the selected injector appears.



4.

A-Cap | Cwven | A-FID | Events|

Healer oF |
1| OFF  °g
@ 25 °C termp
i @ Carrier Gas
osohim 20 ot
0.0 cmisec press.-ni. Prograr

ﬁ @ Spit
tatal Ao ] I 3 L
0

ralio
flow

@ Feady 171

_
R

Touch the Events tab.

ACap | Oven | AFID | Events
Time Event Walue

A

]

A Gas | aid | Edt |

Relays | Delete | Clear |

@ Ready 17m

[ RN

Touch Add.

The Add Timed Event screen appears:

I
x| alH ok | cowe | ||

@ Rearly 17:01
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Select Split A from the Event drop-down menu.
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Touch the Time dialog box and use the up and down arrow or keypad ll :I 52| buttons to
enter a time of .25 minutes.

Touch the Value dialog box and and the up and down arrow or keypad LI :l 23| buttons enter
a flow value.

NOTE: Values of 20 mL/min and higher provide greater accuracy than values below 20 mL/min.

7.

0.

10.

Touch OK.
You have now created a timed event set to turn on the split flow at 0.25 min.
Touch the A-Cap Injector tab.

The Injector status screen appears.

A-Cap | Owen | A-FID | Events|

Heater OF_|
ﬂ|0FF °g

tetmp

@ 25 °C

i @ Carrier Gas

0.0 psi .
0.00 i | 20 i
0.0 cmisec press.Hinit.

?‘" @ Spit
total Aow 0 I 2 mLt
0

ralio
ficu

Frogram

@ Reaty 17:01

w| &a||5EE Too
22 Toolzw

Touch the Program button for the Carrier Gas field.

The Carrier Gas Pressure Program screen appears:

Current; 200
0 0.00 0.00
i 0.0 psi
pressure fme rate
i minutes  psifnin

mital [ ECH [Foco [eno
2| I |
2 I |
el

@ Init. Time: 000m  End: 167 m

:I :I e Close |

Touch the Initial pressure dialog box and use the up and down arrow or keypad ll :l T
buttons to enter a pressure value (for example 70).

BEE|
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11.  Touch the Initial time dialog box and use the up and down arrow or keypad :l :l 3==| buttons

to enter an initial time.

12.  Touch the Initial rate dialog box and use the up and down arrow or keypad LI :l £23| buttons
to enter an initial rate value that decreases the pressure down to the operating pressure in psi/min.

13.  Touch the step 2 dialog box for pressure and use the up and down arrow or keypad LI :l =
buttons to enter the column operating pressure.

EEE

If you selected flow or velocity, you should still follow the above procedure. Just enter the appropriate flow
or velocity values for your analysis.

If you are in the capillary mode, and you set up the pressure mode first, you can enter 70 psi and/or 10
psi, then read the appropriate flow or velocity values respectively. This helps determine the values to use.

This technique is also recommended for the Clarus GC/MS detector. With mass spectrometers, you must be
careful not to overload the vacuum chamber. In order to avoid this, the setup procedure is slightly different
than the above procedure. You would not want the initial pressure when using the TurboMass Gold to be
too high, because at the end of the GC run all parameters are set back to their initial values, and the higher
pressure could cause damage to the vacuum system.

For the Clarus GC/MS detector the initial value is set to the normal operating pressure (flow or velocity) and
a negative timed event with a high pressure (flow or velocity) will be added to the method. This causes the
pressure (flow or velocity) to increase prior to Ready (for example, prior to the injection). At injection, the
GC method holds this pressure (flow or velocity) for the time necessary to transfer the sample onto the
column. The experimentally determined pressure (flow or velocity) is then programmed at a controlled rate
down to the initial (or normal) column operating pressure (flow or velocity).

If you are using the autosampler, at the end of the last sample in the sequence, the GC/MS will go “Not
Ready,” thereby sending a signal to the Clarus GC keeping it from coming Ready. (The External Ready
must be connected.

See the Clarus GC Installation Guide, 09936590.) This keeps the GC from executing the negative timed
event and holds the pressure at the lower setting.

Setting the Split Flow for Splitless Injection

To make a splitless injection, initially turn Off the appropriate split flow that is associated with your injector
with a timed event. Then with another timed event, turn it On from 0.25 to 2 minutes into the GC run and
leave it on. When the GC run is complete, the Clarus GC returns the split flow to its initial setting.

To set up for splitless operation:

» From the Injector status screen touch the dialog box for Split flow and use the up and down arrow or
keypad ll :l :l buttons to enter a split flow in mL/min.
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ACap | wen | AFID | Evenss |
Heater of |

i @ Carrier Gas

0.0 psi .
000 mum | 20 ps
0.0 cmisec press.-init.

Program
SE @ Sl
total o 1
mLAn
5o |
iy
@ Ready 1701

Bl | ][F 1o

Setting the Timed Events
1.  Touch the Events tab.

Method &
A—Cap| Qe | A—FID| Events

Time Ewent Walue

=

hd

Aux Gas | A | Edt |
Relays | Deletel Clear |

@ Peady 1701

BEE
BEE

= A e ==
2. Touch Add.

The Add Timed Event screen appears.

Tools vl

3. From the Event drop down menu select Split A (if the injector is installed in position A) or Split B
(if the injector is installed in position B).

4.  Touch the Time dialog box and use up and down arrow or keypad :l il 333| buttons to enter a
negative Time (for example, —1.00 min) for the event to occur prior to the Clarus GC coming ready.
Then press [Enter]. The cursor moves to Event.

5. Touch the Value dialog box and use up and down arrow or keypad :l :l £22| buttons to enter
a value of 0.
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A—Cap| (neh | A—FID| Events

Acdd Timed Evwent
Event  [Spita %]
Time | 100 alue

I
LI:IE il Cancell J

@ Feady hlar 4
Bl |~ e
6. Touch OK.

The split flow will now turn off before the Clarus GC becomes ready so that at the time of injection
the split flow is off.

7. Touch Add.
The Add Timed Events screen appears.

8. From the Event drop down menu select Split A (if you have the injector configured for position A)
or Split B (if you have the injector configured for position B).

9.  Touch the Time dialog box and use the up and down arrow or keypad Ll :' £22| buttons to
enter a positive time for the event (for example, 2.00).

NOTE: The "Time" refers to the time (in minutes) into the GC run that you want to automatically turn the valve on.
The time depends on your sample, solvent, column, etc. Typical time values are between 0.25 and 2.0
minutes. An optimum "Time" is the time that provides maximum area counts (indicated by your data
handling device) with minimum solvent effect (tailing).

10.  Touch the Value dialog box and use the up and down arrow or keypad :l :l 53| buttons s to
enter a value of 50 mL/min.

BEE|
BEE

A-Cap | Owen | AFID | Events

Add Timed Event
Event  [SpitA B
Time I 200 Walue

@ Ready 17:0

B | | ]

| m— —
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At the end of a run, the split flow resets to the original setting. Setting a Value of 50 mL/min
minimizes contamination by keeping the splitter on during cool-down.

NOTE: If you wish to conserve carrier gas, set the initial flow to 0.

If you are using pressure pulse injection, you must set the split flow on

just prior to when the inlet pressure begins to drop to the operating

setpoint. For example, if the inlet pressure is programmed to start

decreasing one minute after injection, use a split flow event time of 0.98
CAUTION minutes.

ATTENTION Si vous utilisez une injection d'impulsion de pression, vous devez régler le
flux divisé juste avant que la pression d'entrée commence a tomber a la
consigne de fonctionnement. Par exemple, si la pression d'entrée est
programmée pour commencer a diminuer une minute apres l'injection,
utilisez un temps d'événement fractionné de 0,98 minute.
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Controlling the Autosampler

NOTE: The autosampler will not respond to commands if the autosampler door is opened.

IMPORTANT: Only sample vials and syringes distributed by PerkinElmer should be used with the Clarus GC.
Plungers are not interchangeable from syringe to syringe.

The autosampler contains three basic parts: a syringe tower, a carousel, and a sample tray (see the
following two figures). The syringe tower can contain either a 0.5-, 5.0-, or 50.0-uL syringe.

Autosampler Trays and Carousel

The Clarus 690 GC is designed to use the large capacity 108-vial tray for standard vials. There is also an
82-vial Thermostatting Tray Kit available for use with the Clarus.

The Standard vials are recommended and supplied by PerkinElmer.

Carouse/

7 7NN
SO
ey
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82-Vial Standard Tray

108-Vial Standard Tray

Clarus GC Tray Capacity | Vial Number of Number of Number of
Model of 2mL Height 4 mL Wash 4 mLWaste | 2mL
Sample Vials Vials Vials Priority
Vials
680/690 108 Standard 4 4 1
600 82 Standard 4 4 1

Autosampler Touch Screen

1.  You can access the Autosampler by selecting the Run icon
Screen. See screens below.

Signal

A
PS5 A - FIDn!
iﬂux,, I.t’-‘«ux‘
Mat Ready 17:01

116,29 Ready

Tools vl

2. In the next screen touch the Autosampler button next to the Run Type heading.

~ &

from the System Status
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Method &

& Autnsampler

Program1 |  Program2 | Tasks

I hlanual

Method: IMethd 1 ﬂ

\ﬂals:l 1 ] I 10
VD'I 05 UL jnjachr
JA ®E
Inieu:ljonsmiall 1

Wial: 0

Injecion: @ & 0
@ Reacly 17
N
1,19 Ready
The Autosampler screen includes three tabs. The first two tabs display identical screens for setting
Program 1 and 2, allowing you to sequence two methods. The Tasks tab displays buttons to
perform tasks such as Park, Clean, and specify a priority injection. All of the screens provide status
information.
The method field allows the user to run the GC under the control of a method other than the
current active method.

Stats

Of

BEE|
BEE|
BEE|

Start Button

Touch the Start button to start a run. The Start button is active whether or not the system is ready.
Issuing the start command before the system is ready gives users the flexibility to set up and run a method
without having to wait for the system to attain ready status. As soon as you touch OK, the Start button
changes to Stop whether or not the system is ready. This enables you to cancel the run before it starts.

e If the system is under external control (e.g. from TotalChrom) and a method has not yet been set up,
the Start Button is inactive.

e In all other instances, even though the GC is not Ready, the Start Button will start a run.

¢ When the GC oven starts to program, the Start Out signal will be asserted for 1 second.

e The Ready Out signal will be asserted only when the GC is fully equilibrated and the GC has reached
full Ready status.

Stop Button

As soon as the Start button is touched, the Stop button appears on all top level screens.

@ Feady @ Running - init.

Touching the Stop button before the system is running prompts the following dialog box:

Are you sure’?

QI Cancel

Touch OK to cancel the run.
The status bar reflects that the system is running and the Start button changes to Stop.
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Fun Type & I htanual

ngram1| Prograrn 2 | Tasks |

Method | Aromatics |ﬂ

vigs | 1| m | 2 |
Wl II' uL Injectar
JA wE
[njectionsial

Stabs

Wial 10

Program 1 o
Injection 10 of 15

@ Running - init. 141143

EEl  ~| | HF 1oy

Touching the Stop button displays the following start menu dialog box:

Pl Stop immetiately | B |

Stop at the end of this mn | J

Fause after this run |

G0 to a bemp, program step |

Inj

Sla Cancel | =

@ Running - in'rt.-
m ﬂﬂ E Tools vl
Stop Immediately — The Autosampler stops and the stop buttons turns to Start.

Stop at the end of this run — The user can allow the current run to complete and then stop the
Autosampler sequence.

Pause after this run - The system may be paused to stop any further injections until resumed by the
user. When the system is paused, the Stop button turns to Resume on all top level screens.

I @ Pauzed

I F!ewmel = |

Go to a temp, program step — Displays radio buttons that allow the user to ballistically raise the oven
temperature to the value specified for a particular step. The last step in the current program is selected by
default. The buttons for steps beyond the current program are deactivated. To change the temperature
touch the radio button and press OK. Touching cancel retains the current setting and closes the dialog box.
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(B30 o Temp
G0 o Temp

) Initizl

2

Uk

4

QK Canicel

Element Enabling by mode Enabling by state
A./S Program tabs Multi mode Always
Method Always Not running (auto or GC)
Start vial Multi Not running auto
Stop vial Multi Always
Injection Size Multi Not running auto
Injector Multi Not running auto
Repeats Multi Not running auto
Priority button Multi Running auto
User instructions Manual only Always
Countdown timer Manual only Enabled by default
Autosampler Buttons

Run options include selecting the run type, method, autosampler parameters, and run start/stop/program
controls. The various controls, contents and enabling are configuration and mode dependent.

Multi-Program Mode — In this mode, the autosampler runs two programs consecutively. Each program
specifies: the method to be used (each program can use a different method if desired), which injector to
use, the size of the injection, the number of injections per vial, and the starting and ending vial numbers.
As each program is run, the system sets up the specified method as the Active Method. While running in
this mode, the autosampler attempts at least one injection from each vial in the specified ranges.

The autosampler tray is keyed to fit correctly only in one direction. When installed properly, the tray is

recessed slightly around the entire Clarus GC top. If installed 1 80 out of position, the tray will be angled
(not lying fiat) across the top of the instrument and will not allow the tower to pass over it.



96 . Clarus 690 GC User’s Guide

Program 1 and Program 2 Tabs

Type ) Autsampler ) hfanual
Program 1 | Pragram 2 | Tasks
Methad: IMethDH ﬂ

Yials: |1_ o W
VD'I 086 UL njgctor

®A B
Iniech’uns!\ﬂall 1
Stas
Wial: 0
O -
Injecion: o & 0
@ Feady tar 4

- | & 555 Tools w
| | 233 |

1.  These two tabs allow for multi-program mode.

2.  Select the method from the drop down menu.

3. Highlight the Vials, Vol and Injections/Vail fields and use the plus minus buttons to input the
correct amount.

4,  Select either Injector A or B.
Touch Start when you are ready to begin the autosampler run.

Autosampler Tasks Tab

Tipe ®Ausampler _Manual
Pragram1 | Program2 | Tasks
Park; ) Clean

Friority Injecion

Mutnber of Injections I 1 Iniljatel

(nax 15)

Stahis

Wial: o
Injection: @ F 0

@ Ready 1701
- :I:”E Tools vl

The Autosampler Tasks tab includes buttons to execute tasks such as Park and Clean.
Touch the Park button to park the autosampler tower.

of

NOTE: If the syringe is directly over the injector, you should move it by selecting Park.
Touch the Clean button to clean the syringe plunger with the solvent wash.

NOTE: The Clean option is only available when the autosampler has stopped.
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Cleaning the 5-ul and 50-ul Syringe Plungers

The 5-uL and 50-uL syringe plungers should be cleaned regularly, since insolubles can build up and cause
friction.

To clean the syringe plunger:

Remove the syringe using the procedure in the preceding section.

Remove the plunger from the syringe barrel.

Wipe the plunger with a tissue soaked in an appropriate solvent. Replace the plunger.

Pull and expel the same solvent through the barrel several times.

v A WD

Replace the syringe using the procedure in the preceding section.

Only syringes distributed by PerkinElmer should be used with the Clarus GC. Plungers are not
Interchangeable from syringe to syringe.

Configuration Button
»  From the Tasks tab touch the Config button.

| Configuration Injection

|+ Enahle Autosampler
W Recyeling W Auto Resume

Wolume IﬁﬂuL ru'ludeanrmaI ﬂ
Syringe iash

Wiscosity Cnntrcnll 0
Salvent Pre—Uh‘ashI 0

Pre—lniectlT Pnst—lniecllT
Pl |1_

[~ Sample Rinse Before Ready

@ Readly 17101
ll:l == oK I Cancel I

The Config button provides a quick link to the configuration settings.

Auto Resume

Check the Auto Resume checkbox to allow the autosampler program to automatically resume where it left
off should a power failure occur.

Auto Resume should not be used if you have an FID or FPD configured with PPC, since the flame will have
been extinguished during a power failure.

Running Viscous Samples

The Clarus GC allows you to vary the length of time the plunger pauses at the top-of-stroke when acquiring
samples. In addition, the plunger speed also slows down during injection. The more viscous the sample,
the higher you should set this value. To optimize reproducibility you should experiment with different
values.
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The plunger speed during sample acquisition and injection will vary with the viscosity of the sample. To find
the optimum setting for the sample being analyzed, you should experiment with various syringe settings.
Highlighting the Viscosity Control Field use up and down arrow or keypad ll :l £%3| buttons to enter

a value between 1 and 15. This value is the number of seconds the plunger pauses at the top-of-stroke
during sample acquisition.

You can obtain improved precision with viscous samples by using the 0.5-mL syringe and septa in the
waste/wash vials in place of the diffusion caps.

Using Solvent Pre-Washes

Pre-washes refers to the number of solvent washes you want the system to perform prior to the pre-
injection sample washes. Highlight the Solvent Pre-Wash field and use the up and down arrow or

keypad ll :l :l buttons to type in a value. Acceptable values are 0, 1 or 2. Pre-washes occur only at
the beginning of an autosampler program.

Priority Button
Press the Priority button to inject a priority sample during a run.
1. Touch the Priority Button in the Tasks tab.

2. In the Number of priority injection field use up and down arrow or keypad Ll :' T22| buttons to

input the number of priority injections. Touch Start.

This option instructs the autosampler to interrupt the vial injection sequence and inject a "Priority"
vial that has been placed in the "Priority" position of the turntable. The priority vial will be injected
after completion of the current run.

After the priority vial has been injected (in accordance with the current program parameters), and
the priority run completed, the program continues with the next injection in sequence.

Priority can only be selected when with the above screen is visible.

About Waste and Wash Vials

The Autosampler software has been optimized to use waste vials and solvent wash vials to minimize
contamination of the syringe needle.

Septa are available for the waste vials and solvent wash vials by ordering P/N N9302780. We recommend
using these septa in place of the diffuser caps when you are using:

e Very viscous samples (to wipe the sample off the outside of the syringe needle).
e Toxic solvents and samples.
e Very volatile solvents.

Multi-Program Mode
Waste Vials

When operating in the Multi-Program Mode, the sample pre-washes are emptied into waste vial #1 for
program 1 and waste vial #3 for program 2. The solvent post-washes are emptied into waste vial #2 for
program 1 and #4 for program 2.
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Wash vials

Program 1 splits between solvent wash vials #1 and #2. For example, if four washes are required, two
will be taken from vial #1, and two will be taken from vial #2.

Program 2 splits between solvent wash vials #3 and #4. For example, if five washes are required, three
will be taken from vial #3, and two will be taken from vial #4.

About Sample Vials

Use 2-mL vials with the autosampler (P/N N9301385, 144 per box). These are crimp-top vials. The vials
and crimp caps with septa (P/N 00092205, 1000 per box) are available through PerkinElmer’s Consumables
and Supplies catalog (in the U.S., call: 1-800-762-4000) or online at www.perkinelmer.com.

The minimum volume of sample required in the 2-mL vial is 0.35 mL or 350 uL. You should fill the vial
when running multiple injections per vial.

A mini-vial insert is available for laboratories with small sample volume requirements. This insert fits into
the standard 2-mL vial and requires a minimum volume of 5 uL of sample. These inserts are available
through the Consumables and Supplies catalog or visit us on-line at www.perkinelmer.com.

When using mini-vials, it is not recommended to use pumps to acquire samples. This assures that the
sample will not be diluted by residual solvent in the syringe.

Only PerkinElmer vials should be used with the Clarus GC.

Adjust the crimper so that it does not deform the vial cap and septum, but crimps the vial cap tight enough
so that you cannot turn the cap. An improper adjusted crimper can cause the autosampler to malfunction.

Using a TCD with the Autosampler

When using a TCD at high sensitivity with a GSV or the autosampler, a minor baseline upset may occur at
the time of injection.

If the signal goes below zero, incorporate a timed event Autozero to bring the signal back to zero before
the peaks of interest elute.

Observe the initial chromatogram to determine the proper time for the timed event.

Available syringes

The following syringes are available for the Clarus GC:

Syringe Part Number
5-uL (0.63 mm 0.D.) Teflon-tipped plunger (Std) N6101390
0.5-pL (0.63 mm 0.D.) N6101252
0.5-uL (0.47 mm 0.D.) N6101253
5-pL (0.63 mm 0.D.) N6101251
5-pL (0.47 mm O.D.) N6101380
50-pL (0.63 mm 0.D.) N6101760

A 0.47-mm needle is required for use with the POC injector and 530-um columns in the on-column injection
mode only. You can achieve better precision in the on-column injection mode when you use sample
volumes of 1.0 ul or greater.
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4 Setting Up the Detectors
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Overview

This section contains procedures for setting up the following detectors:
FID (flame ionization) PID (photoionization)

ECD (electron capture) NPD (nitrogen phosphorus)
TCD (thermal conductivity) FPD (flame photometric)

The instructions provided in this chapter describe how to set detector gases that are controlled by PPC
modules.

In a Clarus GC equipped with PPC modules, the modules are
calibrated at the factory with the corresponding gas; however,
there are exceptions. The PPC module that controls the:

e ECD is calibrated with nitrogen.

e TCD is calibrated with helium.
CAUTION e PID is calibrated with helium.
If you intend to use a gas that is different from the gas used to

calibrate the PPC module, you must recalibrate the PPC module
with the gas.

Dans un Clarus GC équipé de modules PPC, les modules sont

étalonnés en usine avec le gaz correspondant; Cependant, il

existe des exceptions. Le module PPC qui controle le:
ATTENTION e L'ECD est calibré avec de I'azote.

¢ Le TCD est calibré avec de I'hélium.

e Le PID est calibré avec de I'nélium.

Si vous avez l'intention d'utiliser un gaz différent du gaz utilisé

pour étalonner le module PPC, vous devez recalibrer le module

PPC avec le gaz.

The instructional procedures in this chapter are written with the assumption that:

You know how to measure gas flows using a flowmeter with the Clarus GC’s built-in stopwatch. If not,
prior to continuing, please read "Using the Built-in Stopwatch" in Chapter 4, "Before You Install a Column."

e All heaters are turned OFF and cool to the touch.
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The instant the Clarus GC is turned on, the oven, injector(s), and
detector(s) begin to heat up rapidly. To avoid injury, turn off all
heaters and allow their respective zones to become cool to the touch
e— before you touch detectors, injectors, and their corresponding fittings.
Detailed procedures for turning heaters off and on are in the
WARNING o ,
AVERTISSEMENT Ha_rdware Guide, "Before you Install a CoI_umn. If you have not read
this chapter, please do so before proceeding.

Au moment oU le Clarus GC est allumé, le four, l'injecteur (s) et le (s)
détecteur (s) commencent a chauffer rapidement. Pour éviter toute
blessure, éteignez tous les appareils de chauffage et laissez leurs
zones respectives refroidir avant de toucher les détecteurs, les
injecteurs et leurs raccords correspondants. Les procédures détaillées
pour éteindre ou éteindre les radiateurs sont dans le Guide du
matériel, "Avant d'installer une colonne". Si vous n'avez pas lu ce
chapitre, veuillez le faire avant de continuer.

e A column has been installed, carrier gas flow or pressure has been set, and all connections have
been leak tested.

e If you are using PPC modules, they have been calibrated at the factory.
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FID Overview

Flame Ionization Detectors (FID) are mass sensitive and used for the destructive analysis of organic
compounds.

As the sample enters the detector, it is mixed with hydrogen and then burned in air, thereby generating
ions. The ions are collected and measured by the detector, with their concentration proportional to the
amount of compound present. Ion collection is enhanced by a polarized electric field that is created by
applying a voltage (+50V) to the jet tip. The detector sensitivity is affected primarily by the hydrogen flow.

The FID has flameout detection and an auto-ignite feature. Flameout detection occurs 0.5 minutes into

the PRE-RUN time and it measures the user-entered baseline threshold level in mV. If the threshold level is
exceeded, the flame is considered lit, otherwise the Clarus GC detects that the flame is out and auto-ignite

automatically lights the flame before the start of a run. You can also manually light the flame at any time

by pressing the Ignite button @

A cross section view of a FID is shown below.

Ignitor ///

Amplifier
Connector

Polarizing Pin

Flame Jet

Hydrogen In

Flame Jet
Extension

Detector
Fitting ————

Setting Up a PPC FID

To set up a FID that uses PPC modules, first read the FID setup summary, then follow these procedures.
FID Setup Summary

To set up the PPC version of the FID:

e Set the air and hydrogen flows.
e Automatically ignite the flame.
e Manually ignite the flame.
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Set the Air and Hydrogen Flows

The FID pneumatics utilizes two PPC modules: one to control the air and the other to control the hydrogen.
You set the PPC controlled air and hydrogen flow from the Clarus GC touch screen. Each PPC module is
calibrated at the factory with the gas (air and hydrogen) that it controls; therefore, to set the gas flow,
simply follow this procedure. Turn on the air at the source and adjust the line pressure to 70 - 90 psig.

1. Turn on the hydrogen at the source and adjust the line pressure to 60 - 90 psig.
2. Press the Tools button and select Configuration.

The Configuration screen, similar to the one below, appears:

C

L [
B—Iniecbjr—L@ B-TCD
J e é|

A-Injector A - FID
'PE b " % | g @q-.
Fun Setup  Preumalics  Relays
rot Ready 170

Close |

3.  Touch the detector button labeled FIDW.
NOTE: FIDW indicates the wide range FID s installed.

The configuration screen for the FIDW detector appears:

i

[~ Dizatle

Filer[200 %]
SetPaint Achual

Flameuull 010 0.00 !

Gag Flaow

SetPoint Actaal
Ajrl 0 ] friLinir
H2| [us] [olis] mLimin

Inbegr ator

0ﬁsel| &0 i

Nat Reatly Mar 4

:I:IEI 0k | Cancel |

NOTE: The screen above shows that an FIDW is installed on Channel A.

Oufput

4, Select a filter value from the Filter drop-down menu.
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A-FIDW

% [~ Disable
Fiter[200 %]

setf) &
Flameout] 0.1y - 00 my

3as Flow
SetPaint Actal
P-jrl 0 0 fnLinir
H2| 0o 00 fmLfnin
Cutpauit
Integyrator
Offsell 50 i
@ Ready htar 4

vl Al@ o]'¢ | Cancel |

The default setting is 200 milliseconds. To improve the signal-to-noise, change the setting to 800
milliseconds. This improves the noise but broadens the peak shapes. If you want a faster detector
response, change the setting to 50 milliseconds; however, the noise level may increase.

5. Touch the Set Point dialog box for the FID Flameout; and then use the up and down arrow or
keypad LI :l :l buttons to enter a flameout detection level in mV (for example 0.3 mV).

A-FIDW

4 [~ Disable
’ Fiter[200 $]
SetPoint Actual
Flarncou: [ NI 000 mv
Gas Flow SetPoint Actual
a0 0 mikin
He[ 00 | 00 |mLmin
Ot
Inbegyrabor
omet| 50 myv
@ Ready htar 4
ll:l = o] | Caricel |

NOTE: You must set a Flameout value in millivolts (mV) for the FID auto-ignition feature to work. For example, 0.3
mV.

Flameout detection occurs 0.5 minutes into the PRE-RUN time and measures the user-entered
baseline threshold level in mV. In this example 0.3 mV are used. If the 0.3 mV threshold level is
exceeded, the flame is considered lit; otherwise, the auto-ignite sequence begins to automatically
ignite the flame.

6.  Touch the Set Point dialog box for the Air flow and use the plus and minus buttons to set the FID
Air flow to 450 mL/min.
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8

I Disable

Filer[200 %]
SetPaint Achial

Flameoull 010 000 i

Gas Flow

SetFoint Achial

450 mLimin
0.0 Lty
Output
Integrator
OITselI &0 iy
Mot Feady 17

Ll:lgl 0K | Cancel |

7. Touch the Set Point dialog box for the H2 flow and use the plus and minus buttons to set the
Hydrogen flow to 30 mL/min.

)

I~ Disable

Filer[200 4]
SetPaint Achual

Flameoutl 0.0 000y

Fas Flow

SetPaint Achual

Air[ 450 450 mlimin
i o0 |

30,0 mLinin
Otk
7 Iritecyratar
Oﬁsetl 5.0 e
@ Mot Ready har 4
:I:l = oK | Canicel |
8.  Press OK.

Automatically Ignite the Flame
How Auto-Ignition Works

To ensure proper auto-ignite FIDW operation, make sure your
column is positioned in the FIDW 3.74 inches (95 mm) from the
back of the column nut.

The flame may not auto-ignite if your carrier gas flow is 60mL/min

CAUTION or higher.

ATTENTION  poyr assurer un fonctionnement correct de I'auto-inflammation
FID, assurez-vous gue votre colonne est positionnée dans le FID a
3,74 pouces (95 mm) a larriere de I'écrou de la colonne.

La flamme peut ne pas s‘allumer automatiquement si le débit de
votre gaz porteur est de 60 mL / min ou plus.
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The PPC version of the FIDW has flameout detection and an auto-ignite feature. Flameout detection
occurs 0.5 minutes into the PRE-RUN time and it measures the user-entered baseline threshold level in mV.
If the threshold level is exceeded, the flame is considered lit, otherwise the Clarus GC detects that the
flame is out and auto-ignite automatically lights the flame before the start of a run.

With the FIDW temperature set, the air and hydrogen flows set, and auto-ignition activated by setting a
positive mV value for the flame offset, the FIDW attempts auto-ignition at -0.5 min. before the system
becomes ready. At this Pre-run time the status bar flashes “"Flame Ignition” as the air flow is shut off,
hydrogen purges the FIDW for about 10 seconds, and the ignitor energizes for ignition followed by a return
of the air flow to the detector to sustain the flame.

After the flame ignites, the FIDW output level is monitored to confirm ignition before producing a READY
signal. If ignition is not confirmed, the ignition process repeats up to two more times if needed. If ignition
is not achieved after three attempts, the flame gases are set to off and a dialog box appears displays the
following message:

“Flame 1 or 2 failed to ignite.”

Touch the OK button. The status is made NOT READY and “FID 1 or 2 flameout” appears. If auto-
ignition is attempted with the FIDW gases set to zero flow, the message “No ignition. Flame gases are
off” appears on the screen. To proceed, go to the Configuration screen and reset the air and hydrogen to
their 450 and 30 mL/min flowrates.

To Auto-Ignite

The auto-ignition process only occurs before the start of each run just prior to the instrument becoming
READY. However, the manual flame ignition process can be initiated at any time by touching the Ignite

button @

1.  When auto-ignite begins the Clarus GC equilibrates.

2. Once the two minutes of equilibration expire, Pre-run begins and the GC detects that the flame is
not lit and indicates this by alternately flashing Flame and the method name in the status bar.

3.  After determining that the flame is not lit, the GC switches to a not ready state and attempts to
automatically ignite the flame. Flame Ignition 1 appears in the status bar.

4,  The air flow is shut-off and hydrogen is purged through the FID for
10 seconds.

5. The ignitor energizes, the flame ignites (indicated by the POP), and air flow is returned to sustain
the flame. The FID output level is monitored to confirm that the flame is lit. If a lighted flame is
not confirmed, the Clarus GC repeats the ignition process up to two more times.

Manually Ignite the Flame

You can manually ignite the flame at any time by following this procedure. Before trying to ignite the
flame, make sure that you have sufficient combustion gases and they are turned on at the source, and
make sure that the flows are set as described earlier in this section.
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7o ensure proper auto-ignite FID operation, make sure your
column is positioned in the FID 3.74 inches (95 mm) from the
back of the column nut.

Flame [gnition may not occur If your carrier gas flow is 60
CAUTION mL/min or higher.

ATTENTION Pour assurer un fonctionnement correct de /'auto-inflammation
FID, assurez-vous que votre colonne est positionnée dans le
FID a 2,74 pouces (95 mm) a l'arriere de 'écrou de la colonne.

La flamme peut ne pas sallumer automatiguement si le débit
de votre gaz porteur est de 60 mL / min ou plus.

1.  Touch the FID icon from the System Status screen.

The FID tab page appears:

APk | Oven | A-FIDW| Evenss |
% ﬂ| OFF °C Heater OF |
b i .00 mi
@ % °C P
NienIE il Iv AutnZero
Ouput: Integrator
Offsel: 5.0 my
Filler: 200 m&
Fl k00 m
Gas fow L) sl il
Set Al @
@ Ar 450 450 A
@ HZ 300 00 Igrite
@ Feady 1701
SR

NOTE: For proper ignition to occur, the FID must be heated to at least 100 °C.

s -

lemp

2. Touch the temp field and use the up and down arrow or keypad Ll :l EEE

buttons to enter a setpoint of at least 100 °C, or enter a value 50 °C higher than the highest
temperature of your oven program.

EEE

3. Wait for the FID temperature to become READY. When the temperature is ready a green light

appears next to the temperature display ® 190°C

&

(Note the signal level in mV before the flame ignites.)

4.  Touch the Ignite button

5. Upon pressing the Ignite button, the air flow turns off for 15 seconds, Flame Ignition 1 appears
in the status bar, and the glow plug begins to glow.
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Glow Plug Ignitor

6.  When you hear a "POP,” observe the Signal level in mV as it increases on the screen and remains
greater than the previously noted value.
After the flame is lit, a screen will appear that shows the signal level at the range that you set.

You can also confirm that the flame is lit by holding a shiny object (such as a mirror or small
wrench) over the FID outlet. Condensation forms on the object if flame ignition has occurred.

The FID outlet is hot! To prevent injury, never
place your hand over the FID outlet.

; La sortie FID est chaude! Pour éviter toute
WARNING blessure, ne placez jamais votre main sur la

AVERTISSEMENT prise FID.

If the Flame Goes Out During a Run

If the flame goes out during a run, the run continues until completion however the data collected is invalid.
When the Clarus GC prepares for the next run, it checks for a flame by running the Flameout test. If the
GC detects that the flame is out, it will automatically attempt to ignite it!

To prevent condensation from forming on the FID, always turn off the flame (by turning off both the
hydrogen and air gases) before cooling the detector or turning off the Clarus GC.

Using the FID in Corrosive Environments

If you are analyzing samples (such as chloroform, methylene chloride, etc.), that produce corrosive by-
products, we recommend installing the piece of vent tubing (P/N 02506490) supplied in the Clarus GC
Shipping Kit (P/N N6100348) and setting the FID temperature greater than 250° C to minimize
condensation from forming. Since these corrosive by-products attack the top of the FID collector assembly,
including the ignitor, we strongly recommend venting the FID into a vent hood.

The flame will not ignite with this vent tubing installed. To ignite the flame, you must first remove the vent
tubing, ignite the flame, and then replace the vent tubing.

To install the vent tubing:
1. Ignite the FID flame.
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The FID outlet is hot! To prevent injury, never place
your hand over the FID outlet.

La sortie FID est chaude! Pour éviter toute blessure, ne
WARNING placez jamais votre main sur la prise FID.
AVERTISSEMENT

Lift-open the detector cover.

Cut the piece of tubing (P/N 02506490) to a length of 4-inches and firmly insert one end of the
tubing into the top of the FID.

4.  Route the end of the tubing through the hole in the detector cover as you close the detector cover.

Connect one end of a length of vent tubing to this piece of tubing and place the other end in a vent
hood.
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ECD Overview

The Electron Capture Detector (ECD) is the most sensitive detector available for the analysis of electrophilic
compounds such as chlorinated hydrocarbons and pesticide residues. It is concentration-sensitive and
nondestructive.

The ECD cell contains a foil in a cylinder through which the carrier gas flows. The coating of the foil's inner
surface contains the radioactive isotope Nickel-63 and has a nominal sensitivity of 15 mCi. To optimize
detector response, make-up gas is combined with column effluent.

Beta particles emitted from the isotope ionize the carrier gas. The resultant ions and electrons travel to the
collector anode assembly under the influence of a pulsed polarizing voltage applied between the source and
the collector. The pulse frequency is varied to maintain a constant average current. The presence of an
electron absorbing species in the detector decreases the current as the absorbed electrons form ions, which
travel more slowly than electrons. The pulse frequency of the polarizing supply is automatically controlled
to maintain a constant current and is used to form the detector output signal.

The ECD works with nitrogen carrier or makeup gas or a carrier or makeup gas mixture of 95% argon/5%

methane. When using capillary columns at low flows (5 mL/min or less), helium or hydrogen may be used

as the carrier gas provided nitrogen or argon/methane is used as the make-up gas. A cross section view of
an ECD is shown below.

Collector (Anode)

To Amplifier

83N Foil (Source)

Makeup Gas In—>

Column Connection

If you are using the ECD with a packed column, check to see whether the optional Flow Readout was
calibrated with nitrogen or argon/methane carrier gas. If not, select the appropriate carrier gas.

To function properly, the tota/ carrier gas flow through the detector should be 30 mL/min or more. Where
required, the total carrier gas flow is adjusted to this value with make-up gas using the make-up gas
control valve located on the pneumatics control panel.

If you want to switch between a FID and an ECD, when using the same packed column injector, use
nitrogen as the carrier gas for both detectors. Argon/methane is not recommended for use with an FID
because it produces a high background, more noise, and a wandering baseline

To minimize detector contamination, run the ECD hot, at a temperature of at least 375 °C.
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NOTE: You may experience high background readings when working with capillary columns. The high background
may be caused by liquid phase bleeding off the detector end of the column (at a typical temperature of 375
°C or higher). In some cases the polyimide coating of the column may also cause a high background
reading when using the ECD.

You can correct this situation by installing a glass-lined receiver (B/N N6000968). The glass-lined receiver
terminates in a 1/16-inch fitting so that it can accept capillary columns with an i.d. of 530 microns or /ess.

If you suspect that the background is caused by column liquid phase bleeding, install the glass-lined
receiver in the detector base. Then insert the column end just beyond the ferrule and connect it to the
receiver.

If you suspect that the background is caused by the polyimide, insert the column through the glass-lined
receiver until it is flush with the end of the receiver. Then insert the receiver into the detector base. This
shields the column from the make-up gas flow.

Setting up an ECD
To set up an ECD, read the ECD setup summary, then follow the steps.

To assure that removable radioactive contamination on the external
parts of the ECD remain at a safe level, the United States Nuclear
Regulatory Commission requires that:

e the ECD is Wipe Tested at least once every six months and

e arecord of the results are maintained for NRC inspection.
Please refer to the Hardware Guide, Maintenance chapter, for the
Wipe Test procedure.

(L. Pour sassurer que la contamination radioactive amovible sur les
WARNING parties externes du DPE reste a un niveau sdr, la Commission de
AVERTISSEMENT  réglementation nucléaire des Etats-Unis exige que:
o ['ECD est testé au moins une fois tous les six mois et
e un registre des résultats est maintenu pour l'inspection du
CNRC.
Reportez-vous au chapitre Guide de maintenance, maintenance,
pour la procédure de test Wipe.

NOTE: THERMAL RUNAWAY PROTECTION: The Clarus GC software shuts down the GC if any heated zone
exceeds 470 °C. Should this occur, the following error message is displayed.

INSTRUMENT SHUTDOWN
xxxxx THERM RUNAWAY

....where xxxxx is the heated zone.

Call your PerkinElmer Representative.

Instrument shutdown also occurs if there is a PRT (Platinum Resistance Thermometer) or MPU (Micro
Processor Unit) failure. In these cases the following error message is displayed:

INSTRUMENT SHUTDOWN
xxxxx PRT ERROR

.. where xxxxx is the failed zone.

Call your PerkinElmer Representative
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The detector gas modules have been set to OFF at the factory.
United States Government Regulations for ECDs

Repairing an Electron Capture Detector cell requires a specific license by the U.S. Nuclear Regulatory
Commission (NRC) andy/or in some states by the equivalent state agency. For further information on
obtaining a license, contact PerkinElmer, Shelton, Connecticut Customer Service department or the NRC
Material Branch Office of Nuclear Materials, Safety and Safeguards, Washington, DC  20555.

Special Instructions for ECD Cell Purchasers
(Who are not Specifically Licensed to Handle Radioactive Materials)

The PerkinElmer Electron Capture Detector (P/N N6100063, 120 V or N6100134, 230 V) contains 15 mCi of
Nickel-63 (Ni 63), a radioactive material. Your possession and use of this detector is governed by 10 C.F.R.
Section 31.5, which is reproduced in Appendix I. Under the provisions of that regulation you are deemed a
"General Licensee."

Your possession and use of the Detector Cell may also be regulated by the state where you are located.
The requirements of state regulatory agencies are substantially similar to those contained in NRC regulation
10 C.F.R. Section 31.5, but they may differ in some respects. It is suggested that you procure a copy of
the regulations of your particular state. (Supplement 2 in Appendix I contains a list of the "Agreement
States" which have been granted authority by the U.S. Nuclear Regulatory Commission to regulate the
possession and use of radioactive material.)

It is required that you are familiar with regulation 10 C.F.R. Section 31.5 (Supplement 1). Following are
summaries of its requirements.

Labels

Do not remove any of the labels attached to the ECD cell or any of the labels attached to your Clarus GC
that refer to the ECD cell. Follow all instructions and abide by all precautions provided by the labels and in
user instruction manuals referred to by the labels.

Leak Testing

You are obligated under federal and state regulations to make certain that the ECD cell is wipe tested for
leakage of radioactive materials at intervals of no longer than six months, and that the analysis of these
wipe tests is conducted by a person specifically licensed to do so, either by the U.S. Nuclear Regulatory
Commission or by an Agreement State. The analyses can be performed by the firm listed below:

National Leak Test Center
P.O. Box 486
North Tonawanda, New York 14120

Cell Failure or Damage

If a leak test detects more than 0.005 mCi of removable radioactive material on the surface of an ECD cell,
or if the cell itself is damaged in such a way as to indicate that it may no longer adequately shield the
radioactive material inside, you must immediately suspend operation of your chromatograph until the cell
has been repaired or disposed of by a person specifically licensed to do so. Any such incident must be
reported by you to the Regional Office, Inspection and Enforcement, U.S. Nuclear Regulatory Commission.
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Reporting Radiation Incidents, Theft or Loss

Please read NRC Regulation 10 C.F.R. Section 20.402 and 20.403 (Appendix I). These describe your duties
should the radioactive material
(Ni 63) in the ECD cell be lost, stolen, or released, or should any person be exposed to radiation.

Other Requirements

Regulation 10 C.F.R. Section 31.5 (see Appendix I) does not permit you to abandon the ECD cell or export
it. It may not be transferred except to a person specifically licensed to receive it. Within thirty days of
such a transfer, you must report to the Director of Nuclear Material Safety and Safeguards, U.S. Nuclear
Regulatory Commission, Washington, D.C. 20555, the name and address of the transferee. However, no
report is needed to transfer a used or defective ECD cell to PerkinElmer in order to obtain a replacement.
You may transfer the ECD cell to another general licensee, like yourself, only when it remains at the same
location to which it was shipped by PerkinElmer. Give the transferee a copy of these instructions and the
regulations in Appendix I, and report to the commission as required in Regulation C.F.R. Section 31.5.

The ECD cell may only be removed for repair from the
chromatograph if a specific license has been obtained, THE
CELL SHOULD NEVER BE DISMANTLED.

el La cellule ECD ne peut étre retirée que pour la réparation du
WARNING chromatographe si une licence spécifique a €té obtenue, LA
AVERTISSEMENT  CELLULE NE DOIT PAS ETRE DEMONTATIVE.

United Kingdom Regulations

In the U.K., registration is required under the Radioactive Substances Act of 1960, for anyone keeping or
using radioactive materials. Application should be made to any one of the following governing bodies:

ENGLAND Department of the Environment Queen Anne's Chambers
Tothill Street
London, SW1H 9]4

SCOTLAND Scottish Development Department
21 Hill Street
Edinburgh, EH2 34

WALES Welsh Office

Cathay's Park
Cardiff, CF1 3NG

NORTHERN Ministry of Development
IRELAND Parliament Building
Storemont

Belfast, Northern Ireland
ECD Setup Summary
To set up an ECD:
e Vent the ECD outlet.
e Adjust the make-up gas flow.

e Make sure a column is installed.
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NOTE: Because an ECD is extremely sensitive, contamination from any part of the system can add to the
background and noise. To help assure a clean system the injector and detector should be baked-out and
both packed and capillary columns thoroughly conditioned before use. When conditioning columns for use
with an ECD, DO NOT attach the column to the ECD. Clean tubing and pure filtered gases should be used.
Whenever a column is disconnected from an ECD, the ECD should first be cooled to avoid oxidation of the
Nickel foil.

Vent the ECD Outlet

NOTE: If venting the ECD effluent is required, attach an additional piece of tubing to the tubing that is connected
to the ECD outlet. This does not affect the performance of the ECD.

1.  Open the detector cover (see the following figure) to expose the top of the ECD.

AN \ /

\/----
Derector

Insulating Cover —

2. Remove the two screws that secure the insulating cover to the Clarus GC.
3. Remove the insulating cover and detector cap.
This exposes the ECD outlet (see the following figure).
4, Attach the outer metal sleeve of the vent tubing (P/N N6100161) to the ECD Outlet.

5. Press down and turn the metal sleeve on the end of the vent tubing to
secure it to the ECD.

6.  Thread the vent tubing through the detector cap and insulating cover as you position them over
the ECD.
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Secure the insulating cover to the Clarus GC with the two screws previously removed.
Thread the tubing through hole in the detector cover then close the detector cover.

This hole is either directly above the ECD or at the rear of the detector cover, depending on the
detector configuration.

9.  Attach a flowmeter to the vent tubing.
Adjust the Make-up Gas Flow

The following procedures describe how to set the make-up gas in the PPC pneumatics version of the Clarus
GC.

The ECD flow module for make-up gas is calibrated with
nitrogen gas at the factory. You must recalibrate the ECD
flow modlule if you are using a make-up gas other than

CAUTION nitrogen.

ATTENTION Le module de débit ECD pour les gaz de maquillage est
étalonné avec de l'azote gazeux en usine. Vous devez
recalibrer le module de flux ECD si vous utilisez un gaz de
magquillage autre que [azote.

Set the Make-Up Gas in the PPC Version
With PPC pneumatics, the make-up gas is set from the Clarus GC keyboard.

The PPC modules are calibrated at the factory; therefore, to set the flows for an analysis, simply follow this
procedure.

To set the make-up gas:
1. Set the make-up gas line pressure to 60 - 90 psig.
2. In the System Status screen touch the ECD icon.

3. In the ECD Tab you will see the Make Up field to change the setting touch Tools and touch
Configuration from the drop down menu.

B-Pkd | Owen | B-ECD Eirents|
Y ﬂ| OFF "¢ __ Hearor |
o EID 000 mi
@ 2 °C
Mletod Editor ..
Ntenld 5
_I Event Log
Iaintenance
Configuration
Gas fow (L) — | iliies
Set Actial s s
@ Make Up 0 0 Log Out
@ Feady About
Bl | A E o]

4.  In this Configuration screen touch the A-ECD button.
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5.

6.

Configuration

B-lnjector @ B-Mone

df Oven —Lﬁ

A-Injector A-ECD
2| @ s A
Run Setup Prneumstics Relays
@ Ready 12:00:34

Closa

The following screen appears.

The default setting is 200 milliseconds. If you want to improve the signal-to-noise, change the
setting to 800 milliseconds; however, the noise improves but the peak shapes broaden. If you
want a faster detector response, change the setting to 50 milliseconds; however, the noise level

may increase.

B - ECD

Ny [~ Disable
Fiter[200 %]

Gas Flom

SetPaint Actal

Iake Upl 0 0 mLfmin

Ouput

) Fecorder ) Int=grator
Oﬁsell 5 Y

@ Ready Mar 4

:I:I RS o] | Carcel |

In this Configuration screen use the up and down arrow or keypad LI :' T

Make-up gas flow.
Touch OK when finished.

buttons to set the
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TCD Overview

The detector gas modules have been set to OFF at the factory.

The Thermal Conductivity Detector (TCD) is a dual-channel detector which measures the difference in
thermal conductivity between carrier gas flowing through a reference channel and carrier gas plus sample
flowing through an analytical channel (see the following figure).

Four tungsten-rhenium filaments are connected in a bridge circuit, two in each channel. The TCD is set up
with the same amount of carrier gas flowing through both channels. The presence of a sample component
in the carrier gas flowing through the analytical channel changes the resistance of the filaments in that
channel. This unbalances the bridge and produces a signal proportional to the amount of sample.

Reference Out

Refererce In

Carrier Out

Carrier In

Setting up a TCD requires that you equalize carrier gas flows through both channels, followed by balancing
the current through the two filaments. The TCD is nondestructive and can be used in series with other
detectors. The TCD is a universal detector that is concentration sensitive. The TCD sensitivity depends on
the filament current, component concentrations, and the difference in thermal conductivity between the
carrier gas and the component.

7o prevent TCD filament damage, shut off the filament current before disconnecting columns or turning off
gas flows.

Setting Up a TCD
To set up a TCD, read the TCD setup summary, then follow the steps.
TCD Setup Summary
To set up a TCD:
e Turn on the oven and detector heaters.
e Equalize the makeup and reference gas flows.
e Enter the TCD bridge current.
e Balance the bridge
Turn on the Oven and Detector Heaters

1. Close the oven door. This turns on the oven heater.



120 . Clarus 690 GC User’s Guide

TCD
2. From the System Status screen touch the TCD icon !ﬁ[

Method &

Sigrial

FS& FID

dou, Qo
@ Not Reatly
- Toals vl

Mtar 4

ﬂ B
3. Inthe TCD tab page touch the temp field ™™  and use up and down arrow or keypad

Ll :l :| buttons to add a TCD temperature appropriate for the analysis to be run.
If you require the heater on for your analysis just touch the heater button and it will toggle to

heater on.

B-Pkd | Ovren | B-TCD Emrenlsl

ﬁ ﬂl 100 20 Heater OF |

termp 000

@ % °C

Aen W il [~ AutoZero
Current|+40 il MA Guput  Recorder

Ofzet: & %
Filler: 2060 m8S
Gas fow (mb)
Set Achual
@ Rl 0 0
@ Make Up 00 0.0
@ Ready 170

- :I :l IE Tool= vl
Equalize the Makeup and Reference Gas Flows

The following procedures describe how to adjust the makeup and reference gas in a PPC version of the
Clarus GC. Follow the procedure that corresponds to your instrument.
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The TCD flow module for reference gas is calibrated with
helium gas at the factory. You must recalibrate the TCD flow

moadule if you are using a reference gas other than helium.

CAUTION ) L i )
ATTENTION Le module de debit TCD pour gaz de reference est etalonné

avec de I'hélium gaz en usine. Vous devez recalibrer le module
de flux TCD si vous utilisez un gaz de référence autre que
I'hélium.

For optimum performance, apply a minimum flow of 5 mL/min to each of the two detector channels.
Set the Makeup and Reference Gas in the PPC Version

With PPC pneumatics the reference gas is set from the Clarus GC touch screen. Also, PPC pneumatics
provide the user with TCD filament protection by monitoring the carrier gas leak tests or monitoring the gas
through the alarm feature and shutting down the TCD current if a gas leak or no gas at all is detected.

The PPC modules are calibrated at the factory; therefore, to set the flows for an analysis, simply follow this
procedure.

TCD Active Method TCD Configuration Screen

Method 5 e ® m»

B-Fkd | Oven | B-TCD| Evens |

g Jo e o |

e (] 000 my
@axscc ' "
aen[256 8| I~ AukZero

curent[+40 2 md o Recorder

E Filler: 200 mS ]

Gas flow (mL)

@ Ready 17

| a|E ok | cancel |

1.  To set the make-up and reference gases touch the T23= | hytton in TCD tab E:g;fiozm"

screen then touch Configuration from the drop down menu. Mainienance
Canfiguration

This will bring you to the TCD Configuration screen page (see screens above). s

2. In the TCD Configuration screen set the make-up gas and reference gas line Release
pressures to a range of 60 - 90 psig by using the plus minus buttons. Reset
Log Out
3.  Asshown in the example above use the plus minus buttons set the filter to o 200
and the Output to 5.When all the settings are appropriate for your analysis touch
Toals vl

OK. The TCD tab screen will be now visible and the changes you made in the
configuration screen will be shown.

The default setting for the filter is 200 milliseconds. If you want to improve the signal-to-noise, change the
setting to 800 milliseconds; however, the noise improves but the peak shapes broaden. If you want a
faster detector response, change the setting to 50 milliseconds; however, the noise level may increase.
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7o protect the TCD filaments from errors associated with the sample and reference gas channels, you must
select the necessary detector gas sources. As shipped from the factory, the sample channel is Carrier 2 and the
reference gas channel is the detector Reference Gas. In some cases, with Arnel configurations, for example,
the TCD could be sourced with both a Carrier gas as well as an Aux gas (in GSV applications half the run could
look at the Carrier and half could look at an Aux source). In other cases, the reference gas could be replaced
by a second channel of carrier gas (in a dual column TCD setup).

Enter the TCD Bridge Current Range

»  Select a bridge current range using the criteria in the following table.
Operating at too high a temperature can have an adverse effect on filament life.

Table 4-1. Bridge Current Range vs. Max. Detector Operating Temperature

Bridge Current Range Recommended Operating Temperatures
for the Following Detectors
He or H, N, Argon
4 Up to 100 °C Do not Use 4 Do not Use 4
+3 Up to 300 °C Do not Use 3 Do not Use 3
+2 Up to 350 °C Up to 110°C Do not Use 2
+1 Up to 350 °C Up to 350 °C Up to 350 °C

The correlation between bridge current and range is in Table 4-2:

Table 4-2. Correlation Between Bridge Current and Range

Bridge Current (mA) Range Entry
Off +0
40 +1
80 +2
120 +3
160 +4

Entering a negative number reverses the detector polarity. For examples of reversing the polarity, see the
Clarus GC Hardware Guide, Maintenance Chapter, section "Practical Hints.”

Balance the Bridge

1. In the System Status Screen touch the Signal icon to get to the Signal screen. This will allow
you to observe the signal as you adjust the potentiometer.
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2. Allow the system to stabilize for about 20 min, then open the detector cover.

Channel B - TCD

7CD Overview . 123

3. Locate the TCD Balancing Potentiometer (see Figure 4-11). Adjust the potentiometer until the
Autozero display reads between 0.0 and 20.0 mV.

4.  Wait for drifting to stop as indicated by a constant reading on the display.
5. Reset the potentiometer to produce a reading between 0.0 and 20.0 mV.

Using a TCD with the Autosampler or GSV

When using a TCD with the autosampler or a GSV (Gas Sampling Valve) at high sensitivity, a minor
baseline upset may occur at the time of injection.

If the signal goes below zero, create an Autozero timed event to bring the signal back before peaks of

interest elute. Initiate a test run to determine the timed event setting.
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PID Overview

NOTE: The detector gas modules have been set to OFF at the factory.

The PerkinElmer Photoionization Detector (PID) is designed to allow the effluent from a chromatographic
column to be ionized by ultraviolet light (provided the ionization potential of the effluent is less than that of
the UV source). The current produced by the ion flow is measured by the detector and is proportional to
the concentration of the ionized material.

A cross section view of a PID is shown in the following figure.

NOTE: The optimum operating temperature for a photoionization detector is 250 9C. PIDs may be operated at
350 °C for short periods of time with a subsequent loss in lamp life.

The PID is equipped with a glass-lined inlet and exhaust that permits series operation with another

detector.
Lamp Power Connection
f <« Lamp Housing
Source
Lamp
Quartz
Window —— Electrical
Output
lonization
Chamber
Polarizing
Voltage
Dete%tog @ E :
Xi
T Coumn ,
1 Connection

Makeup Gas
Inlet
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The following figure shows an installed PID.

Setting Up a PID
To set up a PID, read the PID setup summary, then follow the steps.
PID Setup Summary
To set up a PID:
e Turn on the oven and the detector heaters.
e Adjust the make-up gas.
Adjust the make-up gas flow if using a capillary column at flows of <10 mL/min.
e Turn on the UV lamp.
e Optimize the lamp intensity.
Turn on the Oven and the Detector Heaters

NOTE: A PID can only be installed in the Detector 2 position (rear).

1. Close the oven door. This turns on the oven heater.

PID

2. From the System Status screen touch the PID icon 1§E||

2
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Run Signal

@ Ready 17:01

ﬂ 8
3. In the PID tab page touch the temp field tem? and use the plus minus buttons to add a PID
temperature appropriate for the analysis to be run.

4, If you require the heater on for your analysis just touch the heater button and it will toggle to
heater on.

B-Pkd | Oven | B-PID | Evens |

‘!{3 ﬂ| 100 %2 Heater OF |

terip 0.00 iy

@ 100°C

Allen Iw_ il [~ AunZero
Range[20 %] oulput: Recorder

Ofizet: & %
Filber: 200 m5
Gag fow (L)
Set Achual
@& hlake Lp 10 1
@ Mot Reacy 1701

- LI :I @ Toals vl
Adjust the Make-up Gas

Make-up gas is required when using capillary columns at low flows (10 mL/min or less). Since a PID is
concentration sensitive, make-up gas flow should be kept to a minimum to obtain the best peak shapes and
sensitivity.

NOTE: Use make-up gas only if you are using a capillary column at flows of <10 mL/min.

The following procedures describe how to adjust the make-up gas in a PPC version of the Clarus GC.
Set the Make-Up Gas in the PPC Version
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CAUTION

ATTENTION

The PID flow module for reference gas is calibrated with helium
gas at the factory. You must recalibrate the PID flow module if
you are using a reference gas other than helium.

Le module de débit PID pour le gaz de référence est étalonné avec
de I'hélium gaz en usine. Vous devez recalibrer le module de flux
PID si vous utilisez un gaz de référence autre que I'hélium.

With PPC pneumatics the make-up gas is set from the Clarus GC touch screen.

The PPC modules are calibrated at the factory: therefore, to set the flows for an analysis, simply

follow this procedure. Methad Ediiar..

Ewent Log
hizintenance

To set the make-up and reference gases touch the 2= ¥/ button in PID tab
screen then touch Configuration from the drop down menu. This will bring you

Confguration

to the PID Configuration screen page (see screens above). Uiibes

In the PID Configuration screen set the make-up gas and reference gas line Release
pressures to 60 - 90 psig by using the up and down arrow or keypad LI :l = ﬁgseém
buttons. About

As shown in the example above use the up and down arrow or keypad Tools v |

LI :l E' buttons to set the filter to 200 and the output to 5.When all the

settings are appropriate for your analysis touch OK. The TCD tab screen will be now visible and the
changes you made in the configuration screen will be shown.

The default setting for the filter is 200 milliseconds. If you want to improve the signal-to-noise,
change the setting to 800 milliseconds; however, the noise improves but the peak shapes broaden.
If you want a faster detector response, change the setting to 50 milliseconds; however, the noise
level may increase.

Turn on the UV lamp

1.

5.

Lift the detector cover to expose the PID. Turn the lamp intensity control knob fully
counterclockwise.

Turn the UV lamp switch ON.

From the PID Tab make sure that Auto Zero box is off. If it is on off touch the field to have the
check mark removed (off).

B-Pkd | oOven | B-PID | Events |
iﬂa ﬂ | 100 *C Heater OF |
" ternp 0.00 m

@ 100°C
aen[16 %] [~ AuZero
Range[20 2| Oulput Recorder
Qfset: & k]
Filter: 200 m&
Gas flow (L)
Set Actual
@ hiake Up 10 1
@ Ready 170
- - | e | IE Tools vl

Allow the system to stabilize until the background signal is steady.



128 . Clarus 690 GC User’s Guide

Optimize the Lamp Intensity

1. As shown in the screen above, go to the Atten (Attenuation) field. Touch the downward arrow and
select an attenuation value of 32.

2. Make sure the Auto Zero field is checked off.

3. Locate the Lamp Intensity Control knob and slowly turn it clockwise (increasing the signal) until
the background signal on your integrator or recorder (whichever is configured) suddenly decreases.

Lamp Intensit
P Cantr’g.,f

Detector Output SignaL

<
& Optimum
E Control
S Setting
3

(0]

£& .

=Q Best Setting
[\
§ \

Lamp Intensity Control Setting

4, Repeat steps 2 through 4 at different attenuations using the highest lamp intensity that
corresponds to the lowest background signal.

NOTE: If optimizing the lamp intensity cannot be done easily using the above procedure, increase the lamp
intensity until the noise is between 1% and 1.5% of full scale at an attenuation of x8.
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WARNING
AVERTISSEMENT

To avoid injury, Do Not turn on the hydrogen gas
unless a column is connected to the NPD and all
fitting connections have been leak tested.

Nitrogen Phosphorus Detectors (NPD) use hydrogen gas.
Before you turn on the hydrogen gas to the NPD, ensure
that a column is connected to the NPD fitting inside the
oven. Turning on the hydrogen gas without first connecting
a column to the NPD could create the possibility of an
explosion in the oven.

Pour éviter les blessures, Ne pas allumer le gaz
hydrogéne, sauf si une colonne est connectée a la
NPD et toutes les connexions de montage ont été
testées.

Les détecteurs de phosphore d'azote (NPD) utilisent de
I'nydrogéne gazeux. Avant d'allumer I'hydrogéne gaz au
NPD, assurez-vous qu'une colonne est connectée au raccord
NPD a l'intérieur du four. L'allumage de I'hydrogéne gazeux
sans avoir préalablement relié une colonne au NPD pourrait
créer une explosion dans le four.

WARNING
AVERTISSEMENT

Turn off the hydrogen gas before disconnecting a
column from the NPD.

When two NPDs are installed, but only one NPD has a
column connected to it, plug the inlet of the NPD without a
column with a 1/8-inch stainless steel plug (P/N N9300061)
to prevent hydrogen from back-diffusing into the oven.

Eteignez le gaz hydrogéne avant de débrancher une
colonne du NPD.

Lorsque deux NPD sont installés, mais un seul NPD a une
colonne qui lui est connectée, branchez 'entrée du NPD
sans colonne avec une prise en acier inoxydable de 1/8
pouces (P/N N9300061) pour empécher ['hydrogene de
diffuser de nouveau dans le four.

NOTE: The detector gas modules have been set to OFF at the factory.

NOTE:

The nitrogen phosphorus detector (NPD) is a highly specific thermionic detector for organically bound
nitrogen and phosphorus.

When using capillary columns with the NPD, Hydrogen is NOT a recommended carrier gas. The additive
effect of the hydrogen carrier gas and the hydrogen detector gas affects the sensitivity and selectivity

because it produces an overall higher hydrogen gas flow. If you are temperature programming, column
flow changes may produce a negative baseline drift.
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The detector operates by electrically heating a glass bead, that contains an alkali metal, to the point where
it emits electrons. A mixture of hydrogen gas and air flows around the bead to produce a hydrogen plasma.
Stable intermediates are formed in the hydrogen plasma which then capture the electrons emitted from the
bead to produce ions. A polarizing field directs these ions to the collector electrode, thereby creating a
current which is amplified. Sensitivity is affected primarily by the air flow, and selectivity is affected
primarily by the hydrogen flow.

A cross-sectional view of a NPD is shown in the following figure.

CHLORINATED SOLVENTS MUST NOT BE USED WITH THIS DETECTOR. The life and performance of the
alkali bead will be severely impaired by contact with chlorinated compounds. In general, any halogenated
compounds will degrade bead performance; therefore, avoid using stationary phases containing these
compounds whenever possible. The use of solvents such as water, methanol or ethanol will also reduce
bead performance and life. Although these solvents may still be used, they should be avoided whenever
possible.

To The
Amplifier
Bead Transtormer Eﬂ td ‘ >

Assembly Collector =

Hydrogen
in

Column

Connector "~

Setting Up a NPD

To set up a NPD using PPC modules, set the hydrogen and air flow as described below, then condition the
bead.

Set the Hydrogen Flow and Air Flow for PPC

The pneumatics consist of PPC modules where the plasma gases are adjusted and set from the Clarus GC
keyboard.

The PPC modules are calibrated at the factory; therefore, to set the flows for an analysis, simply follow this
procedure.

1. Turn on the hydrogen at the tank and adjust the line pressure to 60 - 90 psig.
2. Turn on the air at the source and adjust the pressure to 70 - 90 psig.

3. In the System Status Screen touch the NPD icon. The following screen appears.
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To set the make-up and reference gases touch the 22 ¥| button in NPD tab screen then touch
Configuration from the drop down menu. This will bring you to the NPD Configuration screen

page.

| Configuration

B—Iniech:r—L @ B- NFD
AT Lo

K

N

A-Injechor A-FID
g 9l
Run Sebp  Preumalics  Relays
@ Ready 17:0

Close |

This will bring you to the NPD Configuration screen page.
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o [~ Disahle
Filer[s0 $]

53as Flom
SetPaint Artual
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5. In the NPD Configuration screen set the make-up gas and reference gas line pressures to 60 - 90
psig by using the up and down arrow or keypad Ll :l 533/ buttons.

Ouitpaut

EBEE|
BEBI

6. Set the Filter to 200.

The default setting for the filter is 200 milliseconds. If you want to improve the signal-to-noise,
change the setting to 800 milliseconds; however, the noise improves but the peak shapes broaden.
If you want a faster detector response, change the setting to 50 milliseconds; however, the noise
level may increase.

7.  When all the settings are appropriate for your analysis touch OK. The NPD tab screen will be now
visible and the changes you made in the configuration screen will be shown.

NPD Bead Activation Procedure
Packed Column Setup:

Disconnect column and cap the oven end of the detector. The recommended Detector Cap Nut is in
the 1/8-in. Plug Kit (P/N N9300061).

Capillary Column Setup:

With a capillary column connected, adjust Carrier flow to 0.5 mL/min or less (but not 0 ), or
(preferred) disconnect the column and cap the oven end of the detector.

Preparing to Activate the NPD Bead
To activate a NPD bead:
Never activate a NPD bead with a column connected to the detector fitting. To properly activate the NPD
bead, the column must be removed from the detector fitting and the detector fitting must be capped.
1.  Obtain a stopwatch or use the stopwatch function in the GC Utilities screen.
2. Open the oven door and allow the oven to cool.

3. Using a 7/16-inch wrench, loosen and remove the column nut from the detector fitting. Remove
the column from the detector fitting.

4, Install a 1/8-inch Swagelok plug (P/N N9300061) on the detector fitting. Provide a leak-free seal
by tightening the plug with a 7/16-inch wrench.
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Close the oven door. Maintain a carrier gas flow through the column.

Install the bead in the conventional manner according to the installation procedure in the GC
Hardware Guide. Make sure that the bead does not contact any other surfaces.

Set the following conditions in the following order:

> First set the Detector temperature to 150 deg. C. or greater. Wait for the detector temperature
to stabilize.

WARNING
ADVERISSEMENT

If a capillary column is used and is not disconnected from
the detector, a high detector temperature can cause bleed
at the detector junction with the column. Make certain the
detector temperature is lower than the maximum
temperature recommended for the capillary column of your
application.

Si une colonne capillaire est utilisée et ne se déconnecte pas
au détecteur, une température élevée du détecteur peut
provoguer un saignement a la jonction du détecteur avec la
colonne. Assurez-vous que la température du détecteur est
inférieure a la température maximale recommandée pour la
colonne capillaire de votre application.

NOTE:

NOTE:

10.

» Then set the hydrogen and air flow as follows:
e Air to 100 mL/min
e Hydrogen to 2.0 mL/min
Hydrogen flow accuracy is critical to proper NPD bead activation. Make certain that the H2

flow is within 0.5 mL/min, or closer, to the HZ2 set point of 2.0 mL/min. Check with a calibrated flow
meter at the detector bulkhead that the flow is accurate if activation problems occur.

Ensure that the hydrogen line is well purged of entrained air before you make the final
setting of hydrogen flow. Failure to purge the gas line from the hydrogen supply (tank or
generator) will result in an incorrect flow setting for operation and can lead to poor operating
performance and reduce bead life.

Set the detector range to x1.

nn
From the system status screen touch the signal icon to display the detector background.

When the bead is off, the background value should be 0 +0.25 mV. Write down the background
value that occurs with the bead off.

Open the detector cover and locate the bead potentiometer dial see (the following figure).

If the NPD is detector 1 (front position), the potentiometer is located on the left side of the panel.
If the NPD is detector 2 (rear position) the potentiometer is located on the right side of the panel.
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Bead
Potentiometer Dial

NPD Detector .
(Mounted in the rear position.)

Activating the NPD Bead

The bead requires an activation step prior to use. Do not inject a sample during Activation.
To Activate the bead, carefully follow this procedure in sequential steps below:
1. Turn the bead potentiometer dial clockwise to apply current to the bead.

2.  Slowly increase the NPD control voltage potentiometer to a setting of 700.
NOTE: The bead will gradually acquire an orange glow at this point.

Wait for 5 minutes then increase the potentiometer to 750.
After 1 minute move the potentiometer to 800.

After 1 minute move the potentiometer to 850.

After 1 minute move the potentiometer to 900.

After 1 minute reduce the potentiometer to 850.

After 1 minute reduce the potentiometer to 800.

v o N o AW

After 1 minute reduce the potentiometer to 750.
10. After 1 minute reduce the potentiometer down to 700

11. For Capillary columns: Wait 10 minutes, go to the NPD detector screen, then adjust the
potentiometer so that the NPD baseline response reads around 0.5 mV on Range 1. Then set the
desired column flow for the application to be run.

For Packed Columns: Wait 10 minutes, go to the NPD detector screen, then adjust the
potentiometer down to 500 or below to drop the bead below the active level. Remove the Detector
Cap Nut (P/N N9300061) and reconnect the column to the detector. Set the desired column flow
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for the application to be run, then again increase the bead current potentiometer to give a reading
around 0.5 mV on Range 1.

12. Allow the baseline to stabilize for 30 minutes.

13. Using the potentiometer, adjust the baseline between 0.4 and 0.6 mV at Range 1 and the bead
ready to use.

14.  After conditioning the bead remove the Swagelok plug from the detector fitting and reconnect the
column.

B-Fkd | Owen | B-HPD| Evens
g e _toma |
m A

0.00 MV
2 100°C "

melt 2 [ AulnZero
Range[20 ¢ Oulput: Recorder

Oket £ %
Filer. 80 mS
Gas fow (L)
2 Ao
@ Ar 100 100
a H2 20 20
@ Ready 170

N

s
15. Make sure the column flow is properly set. Touch the signal icon to display the detector
background produced by carrier gas flow. The bead background will be less due to cooling effects.

16.  Turn the bead potentiometer dial clockwise until you achieve a reading of 0.25 mV above the "off"
reading with the detector range set to x1.

17.  Once the system has stabilized, it is ready for operation.

If you are unable to achieve adequate sensitivity for your standard, increase the background of the
NPD. Increasing intervals of 0.25 mV are recommended.

Adjust the background setting to achieve the sensitivity required for your samples. For example, if
you have a concentrated sample, such as drugs, it can be analyzed with a background of 0.25 —
0.50 mV. If you have a low-level sample, such as pesticides, it may require a setting as high as 1 —
2 mV. To get the maximum life from your NPD bead, operate at the lowest setting to achieve your
required sensitivity.

(1) The bead will be stable after operating for several hours, but it will drift in time. At the start of each
day, adjust the background reading to the setting you are using and allow a few minutes for it to stabilize.

(2) Due to the loss of alkali metal with use, the nature of the bead is to drift over time. We strongly
recommend using an internal standard for quantitative analysis.

(3) The bead can operate at higher background settings. The higher the setting, the greater the signal and
noise. Therefore, the signal to noise ratio will not increase dramatically. Operate at the lowest possible
setting to achieve the required sensitivity, this will also prolong the life of the bead.

The bead should be turned off by turning the bead potentiometer dial fully counterclockwise before you
turn off the Clarus GC. Remember that the bead has a finite life. You can extend the bead life by turning
the bead off when it is not in use for long periods of time (for example, over the weekend).
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Reactivate a Used NPD Bead

To increase the bead life, turn off the bead if the NPD is not continually in use. When you turn off the
bead, keep the detector temperature, hydrogen flow, and air flow set to operating conditions. If the
column remains connected to the injector and detector in the oven, make sure the carrier gas is flowing
through the column. If the column is disconnected from the detector, make sure the Swagelok cap is
installed on the NPD fitting.

Prior to using the NPD, adjust the bead background to the same millivolt setting that you were using. Run
your standards to determine if the NPD bead is responding at a level of sensitivity equal to the previous
run. If not, then reactivate the NPD bead.

To reactivate a NPD bead follow the activation procedure above.

Operating Notes

The bead is operated as a conventional NPD bead; following these instructions will increase the bead
lifetime.

Baseline: Set the baseline to a level of between 0.4 — 0.5. A lower baseline will help to extend bead
lifetime. Studies have shown that the signal-to-noise will not be adversely affected by the lower baseline.

Column bleed: Material from the column can effect bead lifetime. Keep the maximum oven temperature
as low as possible for each application.

Between run operation: If the NPD bead is not in use for a few days it is best to simply lower the
potentiometer setting to 600 and maintain the detector temperature at 200 deg. C. or greater. If the NPD
detector will not be in use for an extended period, simply turn the potentiometer to zero. To reuse the bead
follow the activation procedure.

Loss in sensitivity — the NPD bead is a consumable and will experience a loss in sensitivity over time.
Often, adequate sensitivity can be restored by repeating the activation process.
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FPD Overview

Flame Photometric Detectors (FPD) use hydrogen as fuel. If the
hydrogen is turned on without a column attached to the detector
fittings inside the oven, hydrogen could diffuse into the oven creating
the possibility of an explosion. To avoid possible injury, DO NOT TURN
ON THE HYDROGEN unless a column is attached to the detector fittings
inside the oven and all fittings have been leak tested.

Before disconnecting a column, make certain that the HYDROGEN HAS
BEEN TURNED OFF.

If two FPDs are installed and only one FPD has a column connected to
it, make certain that you plug the unused detector inlet fitting with a
1/8-inch stainless steel plug

(P/N N9300061).

el Les détecteurs photométrigues de flamme (FPD) utilisent I'hydrogéne
WARNING comme carburant, S I'hydrogene est allumé sans une colonne attachée
ADVERISSEMENT aux raccords du détecteur a l'intérieur du four, I'hydrogéne pourrait se
diffuser dans le four en créant la possibilité d'une explosion. Pour éviter
d'éventuelles blessures, NE PAS ALLUMER SUR L'HYDROGENE a moins
qu'une colonne ne soit fixée aux raccords du détecteur a l'intérieur du
four et que tous les raccords aient fait 'objet d'un test de fuite.
Avant de décon/]ecter une colonne, assurez-vous que I'HYDROGENE A
ETE DEMONTRE.
Si deux FPD sont installés et qu'un seul FPD posséde une colonne qui
lui est connectée, assurez-vous que vous branchez le raccord d'entrée
au détecteur inutilisé avec une prise en acier inoxydable de 1/8 po (P/N
N9300061).

NOTE: The detector gas modules have been set to OFF at the factory.

In the Flame Photometric Detector (FPD), the column effluent is mixed with hydrogen and then burned in
air. Light emitted from the flame passes through a lens, a filter, and to a photomultiplier tube, which
generates an electrical signal.

The Flame Photometric Detector is used for detecting sulfur, phosphorus, or tin compounds, which produce
chemiluminescent reactions with emissions at wavelengths characteristic of the S,, Sn, and HPO species.

A filter that isolates sulfur emissions (P/N N6000637) is supplied with the detector. A filter that isolates
phosphorus emissions (P/N N6000981) and a filter that isolates tin emissions (P/N L4145472) are available
from www.perkinelmer.com).
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A cross section view of an FPD is shown below.
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Setting Up an FPD

To set up a FPD using PPC modules, follow the steps below.
FPD Setup Summary
To set up a FPD:
e Configure the linearizer and signal filter.
e Set the FPD temperature.
e Set the hydrogen flow and air flow for PPC
e Turn on the photomultiplier tube.
e Ignite the flame
Configure the Linearizer and Signal Filter

The signal for sulfur is a function of the square of the sample quantity injected. That is, if twice as much
sample is injected, the response is quadrupled. When the linearizer is turned on, the software calculates
the square root of the signal and sends that value to the integrator or recorder.

NOTE: If Linearization is set to "ON," the Autozero function must be checked off on the FPD tab screen.
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NOTE: If Linearization is set to "ON," set the Clarus GC integrator attenuation to x64. If Linearization is set to

"OFF, " set the Clarus GC integrator attenuation to x8.

1.

2.

From the System Status screen touch the FPD icon.

Run Sigral

@ Mot Ready 17

s e

The FPD tab page is now visible.

B-FOCO | Cwen | B-FPD | Ewvents |

1@ ﬂ | OFF °C Heater OF |

o lemp 000 my
® 2 °C
aen[s %] [ AunZer
v PIAT On
o Linearizer: Of
Filbler: 200 mS Oulput: Recorder
PRT Woltage: OFF % Ofsel & %
Gas fow (L)
Get Achual
@ Ar 0 0
@ H2 00 00
@ Ready Mar 4

- vl Al‘:?_ Toolsvl

EEB|
EEE|

For Linearizer the default value is "Off." To change the value to “ON” touch the 2% ¥| button in

FPD tab screen then touch Configuration from the drop down menu.
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This will bring you to the Configuration screen page.
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Close |

3. Touch the FPD button to display the NPD configuration screen.

B—FPD

[~ Disahle

Filer[200 ]

[~ Lnearize

FMT ‘u"DItagEI OFF %

Gas Floi
SetPoint Actual
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H2| 00 0.0 trLrin
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4, In this screen touch the Linearizer field and touch “On” from the drop down menu.

m

Oulput
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5. Set the Filter to 200.

The default setting is 200 msec. If you want to improve the signal-to-noise, change the setting to
800 msec. Then run your standard and observe that the signal remains the same and the noise
improves.

B-FPD

[~ Dizakle

Filer[200 2|

v Linearize

FMT ‘ufDII:agel OFF %

33z Flow
SetPoint Artual

er a0 90 tmiLimiity
H2| 75 75 LA
&) Recarder ) Integrator
Oﬁsetl 5 Y

@ Ready hiar 4

:I:I = oK | Cancel |

6.  When all the settings are appropriate for your analysis touch OK.

-

Ot

BBl

The FPD tab screen will be now visible and the changes you made in the configuration screen will
be shown.

Set the FPD Temperature

NOTE: The FPD temperature values must be entered between 250 °C and 450 °C only. Do not enter any value
less than 250 °C.

1. From the system status screen touch the FPD icon.

2.  The FPD tab page is now visible.

APSSl | Oven | A-FPD| Events |
1@ ﬂ m"c Heater OF |
b termp 0.00 my

@ 250°C

Menf2 %] [ AubZer
v PMIT On
o Linearizer: OF
Filber: 200 m3 Outaut: Recarder

PMT Woltage: 10.0 %4 Offzel: & %%
Gas fow (L)

Set Achial

@ Air 40 40

@ HZ2 TE TE0
@ Feadly 17:m

NOTE: For proper ignition to occur, the FPD must be heated to at least 250 °C.
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3. Use the up and down arrow or keypad Ll :l 33| buttons to enter a setpoint of at least 250 [

H 80 | *C
(this is the minimum entry for a FPD) in the temp field ~ temP | or enter a temperature that is
50 °C higher than the highest temperature of your oven program.

Set the Hydrogen Flow and Air Flow for PPC

The PPC pneumatics consists of PPC modules where the hydrogen and air gases are set from the Clarus GC
touch screen.

The PPC modules are calibrated at the factory, therefore to set the flows for an analysis, simply follow this
procedure.

1. Turn on the air at the source and adjust the pressure to 70 - 90 psig.
2. Turn on the hydrogen at the source and adjust the pressure to 60 - 90 psig.

3. From the System Status screen touch the FPD icon.

Run signal
v

@ Mat Reay 1701

i) e

The FPD tab page is now visible.
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4,  To change the gas flow values touch the 9= ¥| button in FPD tab screen then touch
Configuration from the drop down menu.
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B-POCO | oven | B-FPD | Everts |
j@ ﬂl OFF °C Heater OF |
’ termp 0.00 my
@ 25 °C
Nien|4 il Method Editor .
[ FMT On | Event Log
) U maintenance
Filter: 200 S = :
PMT voltage: OFF % Configuration
Gas fow k) ————— Lilities
_ Set Actial oo
@ Ar 0 0 Log out
@ Hz 0.0 0.0
@ Feady Aot
E |~ F ros

This displays the Configuration screen page.
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On this page touch the FPD but

I Disable
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Touch the Hydrogen field and use the up and down arrow or keypad ll :l
change the value to 75 (to 75 mL/min). Touch OK when completed.
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ton SQ to get to the FPD Configuration screen.

£23| buttons to
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0.

Turn On the Photomultiplier Tube
1.

Touch the Air field and use the up and down arrow or keypad LI :l
value to (90 mL/min). Touch OK when completed.

BEB|
BEE
BEE

buttons to change the

To change the filter value touch the Filter field and use the up and down arrow or keypad

Ll :l 32| buttons to get the value appropriate for your analysis.

B—FPD
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[V Linearize
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Gas Flow
SetPoint Actual

Ajrl Q0 Q0 triLity
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@ Ready Mar 4
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The default setting is 200 milliseconds. If you want to improve the signal-to-noise, change the
setting to 800 milliseconds; however, the noise improves but the peak shapes broaden. If you
want a faster detector response, change the setting to 50 milliseconds; however, the noise level

may increase.

Touch OK when completed.

From the System Status screen touch the FPD icon.
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The FPD tab page is now visible.
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To turn on the photomultiplier tube touch the T2%!= ¥| putton in FPD tab screen then touch

Configuration from the drop down menu .

This will bring you to the Configuration screen page.

| Configuration

R
E—Iniecmr—L@ B-FPD
AT Lo

A-Injechor A-FID
& G A @
FLin Sebp  Preumatics  Relays
@ Ready 17

Cloze |

On this page touch the FPD icon ® to get to the FPD Configuration page.
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4, In the PMT M~ltn~~ figld set the percentage (see note below) by using the up and down arrow or

keypad |~ H buttons.
This will turn on the photomultiplier tube.

NOTE: The voltage to the photomultiplier tube has been set in the factory to approximately 70%. You can change
this setting from the Clarus GC touch screen. You may want to change this setting as the photomultiplier
tube ages and the signal diminishes. The signal-to-noise ratio may vary with each photomultiplier tube;
therefore, increasing the voltage may not increase the signal-to-noise ratio.

After installing a replacement photomultiplier tube, the noise should be about 2% when the Clarus
GC integrator output is set to attenuation 8 (x8) and the linearizer off. See the Clarus GC
Hardware Guide "Maintenance” chapter, for this procedure.

NOTE: The photomultiplier tube can be damaged if it is exposed to light while voltage is ON. Never remove the
detector cap or Photomultiplier tube WITH the voltage on.

Ignite the Flame
1.  Open the electronics cover to access the ignitor assembly.

2. From the system status screen touch the FPD icon.

3.  The FPD tab page is now visible.

AP55l | Oven | A-FPD | Evens |
1;@ ﬂ 3 o0 Heater OF |
b 0.00 my

@ Z50°C

Menz 2| [ AutnZero
v PMT On
I Linearizer: OF
Filler: 200 m3 Ouitput: Fecorder

PMT Valtage: 10.0 % Ofisel: & ki
Gas fow (L)

Set Achal

@ Air 40 40

@ H2 750 750
@ Feady 1701
B || e

NOTE: For proper ignition to occur, the FPD must be heated to at least 250 °C.
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4.  Use the up and down arrow or keypad ll il £%3| buttons to enter a setpoint of at least 100
°C (this is the minimum entry for a FPD) in the temp field “g:; nc, or enter a temperature
that is 50 °C higher than the highest temperature of your oven program.

Close the oven door. Wait for the FPD 1 temperature to become READY.

6. Position the ignitor assembly on the FPD outlet (see the following figure).
You may hear a slight "POP.” This indicates that the flame is lit.

NOTE: If you find it difficult to light the flame, rotate the FPD cap so that the FPD outlet faces the front or left side
of the instrument.

Ignitor

8. Remove the ignitor assembly from the FPD outlet.
If the flame is lit, the signal on the Autozero screen should increase and remain greater than the

noted amount.
Confirm that the flame is lit by holding a shiny object (such as a mirror or small wrench) over the
FPD outlet. Condensation will appear on the object if ignition has occurred.

The FPD outlet is hot! To prevent injury, never place your

hand over the FPD outlet.
E— La sortie FPD est chaude! Pour éviter les blessures, ne
WARNING placez jamais votre main sur la prise FPD.

ADVERTISSEMENT

NOTE: To prevent condensation on the FPD, always turn off the flame (hydrogen and air gases) before cooling the
detector or turning off the Clarus GC.
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Detector Temperatures

To display or change detector temperatures and turn the detector heaters on or off can all be done from
one screen in the Clarus GC. The example shown below assumes that the Clarus has an ECD detector.

1.  Inthe System Status screen touch the ECD icon.

Method 5
Signal

Mot Ready 17
- Tools vl

2. Inthe ECD Tab you will see the Make Up field to change the setting touch Tools and touch
Configuration from the drop down menu.

A-PSSI | Oven | AECD| Events |

#‘f ﬂ W%; Healzr OF |

lenp 0.00 i

@ % °C

alen |2— il ¥ AulnZera

Oulut; Recorder

Ofizet: & %
Filter: 200 m5
Gas fiow {nl)
Set Achial
@ Make Up 0 0
@ Ready Mar 4

v | a| 53 T
aaa [alul b=,

dre =
3. In the ECD tab page touch the temp field  *™  and use the up and down arrow or keypad
Ll :l :| buttons to add an ECD temperature appropriate for the analysis to be run.

4.  To turn the heater on of off just touch the Heater button ol . The message on the
button will toggle to either on or off and will be visible on the screen.
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Setting the PID or NPD Range

The /initial PID or NPD range is set from the Range screen. The example below uses FID but the following

procedure can also be used for PID or NPD.

1. From the System Status screen touch the NPD button i;:! this will bring you to the NPD tab

screen page.

B-PSSI | Oven | B-NPD | Ewents |

{9 ﬂ|0FF o Heater of |

ternp 0.00 iy

@ 25 °C

Alten |4_ il ¥ &unZern
Range I1 il Output: Recorder
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Filter: 50 m%
Gas fow (mL)
Set Achual
@ Al o o
@ Hz 00 on
@ Mot Ready har 4

B-

To change the range touch the Range field Range | 20 v]. Use the drop down menu to select a
range for the detector. PID and NPD range options are 1 or 20, where 1 is the most sensitive

setting and 20 is 20 times /ess sensitive.

The value that you enter will always be used unless you change it in the Event tab page. For
certain analyses such as those for trace or concentrated components, you may wish to change the
Range during a GC run. The following example illustrates this.

Changing the PID or NPD Range During a Run

To automatically change the range from 1 to 20 after 2 minutes into the run.

1.

Touch the Event tab to change a range during a run.

B-PSSI | Oven | B-NPD | Events
Time Ewent Walue

o Fange EEN|

hd

A Gas | ETHERTY Edt |

Relays |  Deele | Clear |

@ Ready Mar 4

| A o]
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2. Touch the insert button : I to show the following screen.

Method 5 & |m|i

APSS| | Oven | AFID | Events

Add Timed Ewent

Ewent IP-UIDZern A il
Time I .00 Walue I OF

I
:I:IEI QK | Cancell J
@ Ready 17
B || = o]

3. Inthe Timed Events screen enter a time by touching the Time field and using the up and down
arrow or keypad LI :l :l buttons to enter the time required for your analysis.

BEE

BEE

In this example, this will change the time for AutoZero A as shown.

4, If you need to change the Event, touch the down arrow in the Event field to view the other ranges.
Select the one you need by touching it.

5. Enter a value for the AutoZero A by touching the Value field. Then using the up and down arrow
buttons enter On or Off.

6.  When a run is started, the system uses the initial range of 1 for 2 minutes, then switches to a
range of 20 for the duration of the run. When the run is completed, the system switches back to
the initial value of 1.

7.  When completed touch OK to close the screen.
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Setting the TCD Current (Filament Current)

ATTENTION

When the detector is not in use the temperature and
current must be off.

CAUTION

Lorsque le détecteur n'est pas utilisé, la température et /e
courant doivent étre éteints.

From the System Status screen touch the TCD icon

Run Sigral

@ Reacly War 4

| i

TCD

In the TCD tab page touch the Current field “urrert J ! :IT and use drop down menu to change
the value. TCD range options are 0 (Off), 1, 2, 3, 4 (maximum sensitivity) and -1,-2, -3, or -4. A

negative value reverses the polarity.

Melhod 5 e & mi»

B-Fkd | Orven |B-TCD Events|

iﬁ ﬂ | OFF °0 Heater Off |

o 5 cq B 0.00 i

Alten |4_ il W AutnZern

Current|+4

ry
e ouut  Recarder
e Offzel: & %%

Filler: 200 m%
Gas Ao
Achal
@ Fef|, g 0
@ Make Up 00
@ Feady 17:011

The TCD range values corresponding to bridge current are shown below:
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Table 4-3. Correlation Between Bridge Current and Range

Bridg_;e Current (mA) Range Entry
off +0
40 +1
80 +2
120 +3
160 +4

The initial setting is the range that is used at all times unless the polarity is changed with a timed event
during a GC run.
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Changing TCD Polarity During a Run

TCD Range timed events are restricted to changing TCD polarity. For example, if an initial range is four,

then an event can only be entered for +4 or —4. Examples for using polarity changes are given in Clarus GC
Hardware Guide, “Maintenance” chapter, Practical Hints section.

To automatically change the range from 2 to —2 after 3 minutes into the run:

1.

2.
3.

4.

TCD

From the System Status screen touch the TCD icon ﬁ|

i Signal

FS

@ Feady

3
i g

A - FlDuW

B
har 4
Tool = vl

In the TCD tab page touch the Events tab.
In the Events tab touch the Add button.

Melhod 5 ® % m»
B-Pkd | Owen | B-TCD | Events
Time Ewent Walue
1.00 Fange A 20 'S
1.30 AuloZera A an _I
hd
At Gas | Add | Edt |
Relays | Delete Clear |
@ Feady 17:01
Bl | o

Using the up and down arrow or keypad LI :l

the Time fiel

d.

bbb
bbb
EBE

buttons enter a time of three minutes into
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Method 5 ® & miy

B-Pkd | Oven | BTCD | Events

Acld Timed Ewent
Evert Range A il
e ¥ F'e
Titne I_ alve 4 1
ahve &
Oufaut A

ll:l g2l 0K | Cancel |
@ Ready 1701

- vl Al El Tonlsvl

Using the drop down menu in the Value field select a value of -2.
6.  When completed touch OK to close this screen.

— T

5.

When a run is started, the system uses the initial range of 2 for 3 minutes, then reverses the polarity for

the duration of the run. When the run is completed, the system switches back to the initial value, in this
case 2.
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Routing Detector Output

The Clarus GC contains one analog data output channel for each installed detector amplifier board. You can
attach an integrator or recorder to either output channel

Normally the detector output would go to the device configured for that channel. However, if you are
running complex analyses, such as those requiring detector switching, you may wish to route the signal to
either channel.

Rerouting Output
Assume that:

e Detector 1 is an FID whose output is going to an integrator (in this example the integrator is output
A).

e Detector 2 is a TCD whose output is going to a recorder (in this example the recorder is output).

To reroute the FID output A to the integrator:

1. From the System Status touch the icon for the FID Detector H‘O |

2.  The FID tab page will appear. Touch the Events tab.

B-Pkd | Owen | B-TCD

Tirne Ewent walle
700 Fange & 5o :|
130 AuloZero A 0N

~

P Gas | | Edit |
Relays | Clear |

@ Feady 17:01

- vl Al El Toolsvl

3. In the Events screen touch the Add button. The Timed Events screen will appear. In the drop
down menu for Events and touch Output A.

EBE|
EEE

4.  Touch the Time field and use up and down arrow or keypad ll :l 23| buttons to input a time
that FID’s output will go to the integrator.

5. Touch the value field and use the drop down to select a negative value (detector A is negative,
detector B is positive).

6.  Touch OK to return to the FID tab page.
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10.

11.

12.

13.

&

poee | o |

EIC
LE:3

Event | Range 1 - (&

Titne “alue

[+ .
| QK | Cancel | J
Relaps | Delete | Clear |

Once in the FID tab page touch the System icon E to return to the System Status screen.

In the System Status screen touch the TCD icon. The TCD tab page will appear. Touch the Events
tab.

In the Events screen touch the Insert button. The Timed Events screen will appear. In the drop
down menu for Events and touch Output B.

Touch the time field and use the plus minus buttons to input a time that TCD’s output will go to
the recorder.

Touch the value field and use the drop down to select a positive value (detector 1 is negative,
detector 2 is positive).

Touch OK to return to the TCD tab page.

e
= | o te

(|

Timed Events I
Evert | Range ~| |a
Time “alue

[=1 .
] QK | Cancel | J
Felays | Delete | Clear |

Once in the TCD tab page touch the System icon E to return to the System Status screen.

NOTE: Detector routing remains in effect until changed. If two detectors are installed but only one configured,
then the output of the configured detector is sent to both output channels.
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Attenuating Detector Signals Going to a Recorder

The purpose of attenuation when a recorder is attached and configured is to bring a peak on scale by
amplifying a weak signal or reducing an overly strong signal. Attenuation in this case affects only the
presentation of the signal.

Acceptable attenuation values are of the 2nd power, for example, 1, 2, 4, 8, 16, etc., up to a maximum of
65,536. The system rounds off values to the next highest power of 2. For example, if you go to the Atten
filed and select a 17 then an attenuation of 32 appears on the screen.

The range of attenuation values that may be used is 1 — 65,536. Raising the attenuation decreases the
signal to the recorder. Lowering the attenuation amplifies the signal to the recorder.

To change an attenuation value (an NPD detector is used as an example):

T
)

1. From the System Status screen touch the NPD button &-4f0 this will bring you to the NPD tab
screen page.

B-FSSI | Chven | B-NPD | Events |

50 ﬂ|0FF oG Healer 0|

termp .00 my

@ % °C

Allen |4_ il v AutoZero
Range|1 2 OulpLt: Recorder

Offzel: & o
Filter: &0 m8
Gas fow (mL)
Set Achial
@ Ar 0 0
@ Hz2 0.0 00
@ Mot Ready har 4

A T2
- 883 Toolz w

2.  To change the attenuation touch the Atten field. Use the drop down menu to select an attenuation
range for the detector that is appropriate for your analysis.

3.  After this is done you may continues with another tab page or touch the System icon E to
return to the System Status screen.

A table listing attenuation vs. the maximum detector signal producing 100% deflection on a 1 mV-
recorder is provided in the Clarus GC Hardware Guide, Maintenance chapter, section “Practical
Hints.”
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Optimizing a Detector Signal to an Integrator for Maximum
Sample Dynamic Range

The Clarus GC uses improved electronics to significantly reduce amplifier noise. This provides an excellent
signal to noise ratio and thus much improved detection limits for all Clarus GC detectors. Two controls are
provided to manipulate the detector signal: the Range to change the amplifier gain (or, in the case of a
TCD, the filament current) and the Attenuation to rescale the output signal. Both settings will directly
affect the size of the chromatographic peaks so care must be taken not allow peaks of interest to become
so big so that they go off-scale or so small so that they can no longer be seen. Higher values for Range
and Attenuation will cause the peak size to decrease; conversely lower values will produce larger peaks.

As a general rule, the Range setting is normally set to suit the type of column being used — higher values
(lower amplifier gain) for packed columns and lower values (higher amplifier gain) for capillary columns.
The Range setting on the TCD is used to set the filament current and so refer to the chapter on this
detector for further details.

The Attenuation setting is used to scale the peak sizes so that both big and small peaks can be seen and
processed using the same method. A few runs of typical samples may be needed to establish the
Attenuation setting. As a general rule, set the Attenuation to a value that makes the height of the
largest peak between 40% and 80% of the level at which it will saturate the signal (normally 1000mV). A
saturated signal is easily identified by having a ‘square’ top.

The new wide-range FID is handled a little differently from the other detectors. This particular detector and
support electronics have been developed to monitor and process the signal across its full dynamic range of
9 orders of magnitude without recourse to adjustments to Range and Attenuation. In fact, the Range
setting has been completely removed for this detector and the Attenuation can be left at x64 for all
applications. Changing the Attenuation won't improve the performance but it will make the peaks bigger!

The table below summarizes the Range and Attenuation settings for all available detectors.

Detector Range Attenuation
FID x1, x20 x1 to x64 (16,384 for analog output)
FIDW Fixed (x1) x1 to x64 (16,384 for analog output)
NPD x1, x20 x1 to x64 (16,384 for analog output)
FPD x1, x20 x1 to x64 (16,384 for analog output)
TCD -4 to +4 (filament current) x1 to x64 (16,384 for analog output)
ECD Fixed (x1) x1 to x64 (16,384 for analog output)
PID x1, x20 x1 to x64 (16,384 for analog output)
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Matching Detector Signals with Your Integrator

The following procedure should be followed if you are operating your detector near the minimal detectable
quantity level. This will ensure that the integrator is not filtering the signal coming from the Clarus GC. The
purpose of attenuation when an integrator is attached and configured is to assure that the GC output is
above the noise level of the integrator.

Normally, attenuation for an integrator need only be performed once. To obtain the most satisfactory
results, it is recommended that attenuation be carried out under actual operating conditions prior to
running your first sample.

The greater the attenuation, the smaller the degree of detector signal amplification. Attenuation of an
integrator can be thought of as a two-step process:

1.  Observe the integrator noise at an attenuation of 64:

File System Display Options VIEW
C:\SCALE\NOISE_01.C01
= attn x 64 | =
50.45 -
50.40 Ny o i A " o T———
50.35
50.304 minutes
0.0 0.2 04 0.6 0.8 1]~

| [

2.  Gradually decrease the attenuation (for example, to 16 or until the noise level increases):

VIEW
C:\SCALE\NOISE_05.C01
E attn x 16
50.45
5040 WM&WWMWMM%
50.35
minutes

50.30 -
0.0

0.2 04 0.6 0.8 1

A table listing attenuation vs. the maximum detector signal producing a 1-V output to an integrator
is provided in the Clarus GC Hardware Guide, Maintenance chapter, section “Practical Hints.”

To change an attenuation value:

1. From the System Status screen touch the icon corresponding to your detector.

2. In the tab page touch the Atten field “*" M= and use drop down menu to change the value.
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APkd | Oven | AFIDW | Events |

M ﬂ | OFF °C Heater OF |

emp L Q.00 mb
@ ¥ °C

" AutoZern

Output: Intzgrator
Ofzel & %
Filler: 50 mS

Flameaut: 0.10° mb

@H 00 0o Iojrite
@ Ready 17

NOTE: Attenuation of detector signals may be changed during a GC run with a timed event. At the end of
the GC run, the initial attenuation value is automatically restored.



Autozeroing a Detector . 161

Autozeroing a Detector

Each configured detector is equipped with digital autozeroing capability. As long as Autozero is On
(checked off), the system will autozero the detector to the offset specified during configuration whenever
the system becomes READY or when a run is started.

The example below uses the ECD detector but the following procedure can also all the detectors.
1. In the System Status screen touch the ECD icon.

Signal -_fUL

@ Mot Ready 17m

st | |

2. In the ECD Tab you will see the AutoZero field L.

3.  To turn on the AutoZero touch the field and a check mark will appear.

B-Fld | Owen | B-ECD Events|
:It‘i‘ ﬂ' OFF °C Healer OF |

. temp 0.00 my
@ 25 °C

Ao |4— il [V AuloZern

Ouput: Recorder

Offset: & %o
Filter: 200 ms
Gas flaw (mL)
Set Achual
@ hiake Up 0 0
@ Feady 17

B || = e

NOTE: When Autozero is Off, the output signal is never autozeroed.

BEE|
BEE|
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5  Using the Method Editor
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Method Editor

1.  To access the Method Editor display the System Status Screen:

o
Run Signal

A - F1Dw

5
i' A, E Al )
Kot Ready BT

] o

PS

2. From this screen press the & | button. When you release this button the options appear.

hethod Editar .
Event Log
haintenance

Configuration
LItilities

Felease
Feset
Lag out

Abiout

Toolz w .

3. Press the first option, Method Editor.

The Method Editor screens are similar to the Active Method screens. The differences are noted in
this section.

You can access and edit the first five methods. The fifth method is reserved for TotalChrom and may be
overwritten. If you attempt to overwrite the method, it will retain the name “External” to remind you that
this is a possibility.

You cannot access the Default method. This method is used by the system to populate a method with
default values when the "New Method” menu option is selected. The default settings are the same as the
current (or active) method.



166 . Clarus 690 GC User’s Guide

Method Edit Mode

When you touch Method Editor from the menu.

Method &

Fun Signal

|
hhethod Editar .
Ewent Log
Waintenance
Canfiguration
Ublilies

A
Liogy it

@ Ready Ahout

et | o

A screen similar to the status screen appears.

Method Editor

B ; —L Oven
@

i 0

Wethod: Method &

dh:fb l m
3 |

8: |®-:
= =

= L}

File - |

The icons provide access to the settings associated with the Active Method in method mode. If an Aux
temperature is configured, an Aux button appears on the method edit screen.

The Method Edit screens are similar to the Active Method screens with the following differences:

The run and signal icons on the top navigation bar are deactivated.
No configuration information appears.

No ignite button on the FID screen.

No status bar or current information.

The Start and Tools button in the bottom bar are replaced with the File button.
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The following screens show the differences between the two modes. The first screen below shows the PSS
active method screen. The second screen, that follows, shows the screen in Method Edit mode.

Active Method Screen

Method Edit Mode

Method 5 e
A-PSSI| Oven| AFID | Events | A-PSSI| Oven | AFID | Events |
™ Heater OF v Heater OF
BZ ﬂ [ e 1 ﬂ [OFF <c
@ TE °C L .
terp-irit. Program tenp-init. Program
@ Carrier Gas i Carrier Gas
0.0 psi
= OFF OFF
Pragram Program
ﬁ' ® St ?"" Spiit
tatal Aow i} IOFF OFF
@ Feady 1701
Bl |- FE e | | ]2z e v

Oven Settings

Touching the oven icon displays the oven screen in method edit mode.

Method 5 =]
APSS| | Oven| AFID | Ewents |
@ Temp  Time Fate

i [ 50 [oro [100 a

2| 8 o1 |10

3| 82 o010 |120

4 [ s o [130 ]

G310 f/_/_/_/_/_/_/_/i
50.0
] 023 167

- Alﬁssl Fila
| e

ad

Touch the File button to display the pop up File menu that provides options to create, modify, and save

methods.

rew Method..

Open..

Sawe
Save As .

Activate ..
Delete .

Exit Eclitor

UL

The Method Name field is not active until you select an option from the File menu.
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Managing Methods

The name of the currently active method is grayed out in the file name list that appears for Delete, Open,
Activate, and Save As. If you enter the same name as the active method, the following message appears:

A A method with that name already exists.

Do you wwant to replace it?

‘res | Mo | Cancel

File Menu

The pop up File menu includes options to create, modify, store, and delete methods. The Exit Editor
option closes the Method Edit screen and displays the view that appeared when the user invoked the
Method Editor Tools option. During a run, the Activate menu option is grayed out since you cannot
activate a different method during a run.

New Method
When you need to develop a new method select New Method from the pop up File menu.

1.  Touching New Method displays the following dialog box:

Thiz method has not been saved.

Do you weant to save the changes?

Tes I Mo I Eancell

2. If you select Yes, the Save As dialog box appears.

Data Entry ‘
File Name

Alpha| Num‘ Accent‘ Katakana|
Save As B

Hefault Ta]
aromatics
hexane

heptane

external EI
ok I Cancel | _ ok | come | N

I A

a_|

k
o
s
w

| |
| | h|
| | [ |
| | [ o |
| | [ |
| | [ = |
| | | -

f
i
n
r
y
z

= |= |= |=

3. You can assign a name to the current method by touching the Name field and use the displayed
Data Entry keypad.

4.  When done typing a name (in this example name was typed) touch the OK button

The Save As dialog box appears.

Save As 4

Marme: e
fulethiod 1 s
Method 2 _I
hfethioc]
hfthioc] 4
Methad & hd

QK Cancel |
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5. Tosave it, touch OK or touch Cancel to close the Save As dialog box When the dialog box
closes, the GC is in the New Method mode and the fields are populated with default values. The
Method Name field is activated and displays the name “untitled.”

6.  After defining the values for the new method, touch the Method Name field to display the Save
As dialog box. Assign a name to the new method and save the changes.

Open Method

1.  Touching the Open Method option prompts the following warning box indicating that the current
method is not saved.

Method Editor

Thiz method haz not been saved.

Do ywou wart to save the changes?

ez | Mo | Eancell

2. If you touch Yes, the Save As.. dialog appears.

When the Open option is selected, the Open dialog appears for you to select a method.

Open
defal a]
aramatics
hexane
heptane
external El

OF. | Canhicel |

3.  Touch the method name and OK to populate the method edit screens with the values from the
selected method.

Open

efault n
hd

=
heptane
external

0k | Cancel I

mLJm

flowne

Method Mame:

aromatics File w |

4, If you choose Cancel, or touch the OK button without selecting a method, the dialog box will
close and the operation will be ignored.

Save

The Save command saves the previously opened and optionally modified method under the same name.
No dialog box appears if a name appears in the Method Name field.

If the Method Name field is empty, either from generating a New Method or from entry into the Method
Editor, the “"Save As” dialog box appears.
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Save As..

The Save As command saves the current method under a new or existing name.

1.

Touching this option displays the Save As dialog box.

heptane

external IEI

0k | Cancel |

The Name field displays the name of the current method. The list of method names always
displays “External” in the last position.

If you do not change the name or select another method from the list, clicking OK prompts the
dialog box to confirm that the existing method will be overwritten.

Method Editor

ﬁ This action will overwrite the.
exizting method.

Do o weant to continue?

NEE | Mo | Eancell

Clicking Yes overwrites the stored method with the new method with the same name.

To assign a new method name, touch the name field to invoke the alpha numeric keypad:

Method Mame |
Alpha | Mum| Accent| Katakana |
Lafle j[ef[d]
I O I
AT N N
Lm [[nffo e |
Lo JL e fls JL ¢ ]
AT VAN A
Ly [z || |
| ok || Cancel | —_-_|

Although a new method name field displays the name “untitled,” the field to enter the new name
is blank.

The Method Name field displays each character as it is touched starting from the center of the
field. The name can be comprised of any combination of letters and numbers and is limited to 13
characters.

e Touching OK closes the keypad and displays the Save As dialog box with the name entered
in the name field.

e Touching Cancel closes the keypad and displays the Save As screen. The name field is not
modified.

The External method is always the last entry in the list. The External method cannot be
renamed but it may be overwritten.
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Touching OK saves the edited method under the assigned name. The name is added to the
list and the Save As box closes. The new name appears in the Method Name field.

If you press the OK button before entering a method name, the following error message
appears:

Mo method name
entered!

Continue

Pressing Continue returns control to the previous screen. You can select a name or cancel out
of the process.

If five methods are already stored, entering a new name will prompt the following dialog box:

Method Editor x

The number of methods has reached
;\r MmEimum capacity.

Do you weant to overwrite an
existing method?

'eg | Mo | Cancel |

If you press Yes, the method list appears.

Delete x

heptane
external |E|

Ok, | Cancel |

When you select a method and press OK, the Save As screen appears with the new method
name in the field. You can now press OK to save the method in the available position.

Save As

Narme
4]

0k | Cancel |

h

heptane
external

If you press No, the Save As... dialog box displays the same fully populated list of methods.

The new method name is still in the Name field. You can press Cancel to return to Method Edit
mode and access the File button, or OK to prompt the memory full error again.
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Activate
This command is deactivated while the system is running. When the command is available, the Activate
option applies the currently edited method conditions and name to the active method. The method editor
mode retains control. If the method is not named, the Save As dialog box opens for you to select a

method from the list.

Delete
Touching the delete option prompts the Delete dialog box.

Delete X

default

"
heptane
external IE'

Ok, I Cancel I

Select a name from the list. The selected name appears in the Method Name field. Touch the OK

>
button to delete the selected method and close the dialog box.

Exit Editor
The Exit Editor option closes the Method Edit screens and restores the Active Method. Touching Exit

Editor invokes the following dialog box:

Method Editor =

Thiz method is not saved.
Ve Do wou weant o exit without
zaving changes?

es I Mo I Cancel

» Pressing the Yes button closes the dialog box and displays the active method screens.
» Pressing the No button closes the dialog box and retains the Method Editor mode.
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Using the Tools Menu . 175

Using the Tools Menu

The Tools pop up menu provides options to a number of features and settings, such as Method Editor,
Configuration, Maintenance, and Utilities. To display the menu, press the Tools button:

1.  To access the Tools menu go the System Status Screen:

Run Signal

Method Editor ..
Event Log
Maintenance

Canfiguration
Ltities

A

Felease
Reset
Log Cut

@ Ready #hout

Taools vl
2. Touch the ] 1 button (shown above). When you release this button a list of options
appears.

You are now able to select any of the options displayed in the menu.

Method Editor

To access Method Editor, touch Tools menu and press the first option, Method Editor. For detailed
information on the Method Editor see Chapter 4, Using the Method Editor in this guide.

Run Signal

Method Edior..

htaintenance
Conhguration
2 Utiiies

Aaiiges
Log Out

@ Ready Ahout

| Tt v

Event Log

To access Event Log, from the System Status screen, touch Tools menu then touch the second option
Event Log.
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Event Log E

M Autnsampler # Fun
FLn Repart ﬂ
Time Event Walue Source

010 AfenB iz Method
020 Valve s On hlethod
030 Walve 4 (n hdetoc
040 AuloZero B ORF Methodd
050 AuloZero B On Methocd
060 Fange B 1 Mi&,

B
@ Ready 17:m

Close |

In the Event Log screen you can either select the Autosampler or current Run log. The list box displays
the contents of the selected log. The logs are not editable.

Maintenance
To access Maintenance, from the System Status screen, touch Tools menu then touch Maintenance.

The maintenance feature allows users to set up to eight task reminders. For each item, you can enter the
name of the task and specifies the condition that prompts the reminder. When the criteria are met, a
dialog box displays the message.

[ - ) Injections =R
& Days
_IHours
Meszane
1' I Change Seplum
New Bt | Deete |
@ Ready 11:1% @ Feady 17:M
ll:l Close | ll:l 5 ok | cancel |

The last item accessed is automatically selected. The tasks are listed in the order they were entered. Use
the scroll bar to display additional entries.

Each entry includes the name of the task and the Count at which it is set to prompt a reminder
message. The buttons below the list allow the user to add an New, Edit, or Delete tasks. The current
Count field displays the value and type of interval associated with the selected item.

1.  To add an entry, touch the New button.

Interval options are: Injections, Hours, and Days.



Message

# Injections
Days
_JHours

@ Realy

170

LI:I = oK | Cancel |
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Touch the Count (interval) field and then enter a value using the up and down arrow or keypad

v | | | buttons.

Enter a message by touching the Message field. This displays the alphanumeric keypad for you

to enter a message.

Data Entry |

Message

Alpha| Mum | Accent| Katakana|
| [ o |
| | [ |
[ i | [ |

m | _n | _o | _» |
| | |
| | |
| | |

a h | C

E f

g

k

L
x|
« |
ok | cancel | RN

g r

u W

W Z

Type the message. For example, Change Septum.

Click OK to save the message.

If a maintenance task has already been assigned to the selected number, a dialog box will ask if

you want to overwrite it.
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Meiw Eit | Delete |
Stabus
Change Septum
0 0f 100 days
@ Realy 1701

LI :l Cloze |
5. When done, touch the Close button.
When the Count value equals the nhumber assigned to the task, a dialog box displays the

reminder.

@ Reminder

Clean the Synnge Plunger

Count = 500 injections

=

6. Touch OK to close the reminder.

Configuration

To access Configuration, from the System Status screen, touch Tools menu then touch Configuration. The
Configuration screen appears. This section describes how to configure and then shows the various GC
configuration screens.

Rur Sigal g—L ﬁl

B Irjecto

Methad Editor..
Everit Log
Mainteriance

. : £ Injector A - FID
Configuration

——| |2 & oA ¥

Log Out Selp  Preumalcs  Relays

@ Feady 1701

@ Read About
c Close |
- M 189,176 [eady
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Injectors (Deconfiguring and Configuring Injectors)

Occasions may arise when you may not be using one of the injectors for an extended period of time.
Instead of turning off the injector heater, you may find it more convenient to "deconfigure" the unused
injector. When you do this, the injector temperature screen for the deconfigured injector will not appear
in the method.

Every Clarus GC purchased has been configured at the factory for the specific injector(s) that have been
installed. You can check the injector configuration of your Clarus GC from the Configuration Mode.

If one of the detectors has been deconfigured, analog data from the remaining detector will be routed to
both output channels. Both detectors should not be deconfigured at the same time.

Deconfiguring the detectors also deconfigures the detector’s PPC control. You must reconfigure the PPC
control when restoring the detector configuration.

1.  Touch the A-Injector button. The Configure Injector A appears.

gl ﬂ [ Capillary Conkraol

| B | 1_| Carrier Cnntrullon =
B- Injector % E-TCD J

1™

A Injechor A- FIDw Flow Offget:
) JAuln epFived
| @| gl Ofizet | 1.00  mLmin
Run Salp  Preumalcs  Relays [ HS Cantral
@ Ready 17

Close | @ Ready _ 11:1%
189,176 Ready LI:I eEH O | Cancel |

2.  Select the Injector Type from the drop-down list:

The Type options are: None, Packed, Cap, GSV, PSSI, and POC. The example below shows
None selected.

| Configure Injector A

Type:lNune J [~ Capillary Gontrol

A’i
Carr{pga f ﬂ

Flau Ofiset:
AU ey Fixed

Ofset | 1.00 mLinin

@ Reay 170

ll:l EEF] o] | Cancel |
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PSS - Programmed Split/Splitless Injector
The PSSI injector includes a Capillary Control option [ Capillary Conlrol

If the Capillary Control mode is selected the following additional parameters are displayed
(shown below in the bordered area) and the Capillary Control can be configured for pressure,
flow, and velocity.

When set for inlet programming, the injector is first heated to the injector temperature entered in
the method and then follows the injector temperature program. The temp field does include a
program settings button in this case.

o If the Capillary Control mode is set for flow or velocity, the radio buttons for Program and
Oventrack are deactivated.

o If the mode is set for pressure and the Oventrack radio button is selected, the column
dimension fields are deactivated. In this case, the pressure is entered in the method and the
software maintains the column flow based on the initial oven temperature and pressure.
When the Oventrack mode is selected you cannot view the flow or velocity.

o If Capillary Control is not selected, the split pneumatics only controls the inlet pressure
and split flow. The options in the field include None and Pressure. The Column Length and
ID fields, and Split Mode radio buttons are deactivated when capillary control is off.

| Configure Injector A | CGonhgure Injector A

Type:IPSSI ﬂ [~ Capillary Control Type:IPSSI ﬂ [v Capillary Confrol
Carrier Confrol I Pressure ﬂ Carrier Control I Pressure ﬂ

e Program _Ovenlrack

CUIuanengIh|25.00 m LD 250 um

Flow Ofzet: Split mode: Flow Offset:
Jfuin ey Fixed ®Flon _yRalio: Jfun epFixed
CFset | 100 mLinin Offiset | 100 mUnin
[~ HS Conlrol [~ HS Contraol I [~ Wacuurn Compersation I
@ Feady 17m @ Feady 17m

ll:l%l Ll_(]ancel | :I:IEI Ok | Cancel |

The Flow Offset radio buttons are active with or without capillary control. The options include
Auto, which is the default setting, and Fixed. When Auto is selected, enter the value for the
Leak Limit. The Fixed option allows you to enter the split flow offset directly. The field label
changes from Leak Limit to Offset.

EBEE|

Program Mode

Configuring the injector for the Program mode, displays the following.
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| Confgure Injector A

Type:IPSSI ﬂ v Capillary Conbol
Carrier Contral I Pressure ﬂ

@& Program _yOwentrack

Calumn Lenglh|25.00 m LD 250 um

Split mode: Flow Ofzet:
#Flow  _yRatio: JAun e Fixed
Ofiset | 1.00  mbinin

[~ HS Conbrol [ Wacuum Compensation
@ Ready 170

LI:I E= 0K | Cancel |

Oventrack Mode

Configuring the injector for Oventrack mode, means that the injector set point equals the oven
set point plus 5 and the Column Length and Split Mode fields are not used.

Also on the Active Method screen, the Program button next to the temperature field is

deactivated as shown below.
T
Type:IPSSI ﬂ [ Capillary Conlral

Carrier CDnImIIPressure ﬂ

JProgram e Owenfrack

Flawy Ofset:
JAu eyFixed

Offset | 1.00  mLnin

[~ HS Control [w Wacuum Compensation

@ Ready 1701
:I:I = o] | Caricel |

When using a mass spectrometer, select the Vacuum Compensation checkbox.

i @ Carrier Gas
0.0 psi

At wl b OFF STl
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& Type: [Pl 3| # Type: P61 2|

Injector | Capillary | Injector | Capillary |
[~ Capillary Confrol Calurmn Lengthl 260 M

Split Flow Ofset Mode
I AutD @) Fixed

okl 55— L spitmode[Flow  $|
I Headspace Spit Contral ELES CuntmllOﬁ ﬂ

[ Wacuum Compensation

Internal Diatmeter 250 Lm

@ Ready 000 @ Ready 0
_| +| 0K | Cancell _| +| 0k | Canl:EII

If PSSI or POC is selected, the program mode options include: None, Oven, and Inlet. Oven is the default
option. If the injector is configured for oven programmed mode, the injector set point equals the oven set
point plus 5 and the program button next to the temperature field on the active method screen is
deactivated.

Split Mode Carrier Control

aiit moce [ Carrier Cuntrn:ulanne |:|
plit o el are :l ]EI

Jm CompensaionPressure

If it is set for inlet programming, the injector is first heated to the injector temperature entered in the
method and then follows the injector temperature program. The temp field does include a program
settings button in this case.

If the capillary control checkbox is selected, the program mode can be configured for pressure, flow, and
velocity.

If the Mode is set for flow or velocity, the radio buttons for Program and Oventrack are deactivated.

If the mode is set for pressure and the Oventrack radio button is selected, the column dimension fields
are deactivated. In this case, the pressure is entered in the method and the software maintains the
column flow based on the initial oven temperature and pressure. When the Oventrack mode is selected
you cannot view the flow or velocity.

If the capillary control check box is not selected, the split pneumatics only controls the inlet pressure and
split flow. The options in the Mode field include None and Pressure.

The Vacuum Compensation checkbox, Column Length and ID fields, and Split Mode radio buttons are
deactivated when capillary control is off.

The split flow offset radio buttons are active with or without capillary control. The options include Auto,
which is the default setting, and Fixed. When Auto is selected, enter the value for the Leak Check
Maximum. The Fixed option allows you to enter the split flow offset directly. The field label changes from
Leak Check Max to Split Flow Offset.
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Packed Injector

1.

This example shows that Pkd (a packed column injector) is selected as the Type on the
Configuration screen.

| Conhgure Injector B
Type:IPkd ﬂ
Carrier Confrol I Pressure ﬂ

Leak Threshold 0.00 mLanin

@ Pre-Run -0.04 ity

ll:l EEE 0K | Cancel |

2. Make your settings then touch the OK button.

3. Then touch the Close button to exit configuration.
POC - Programmable On Column Injector

This example, shows that POCO (a programmable on column injector) is selected as the Type on the
Configuration screen.

o s |
Type:IPOCO ﬂ [ Capillary Conkaol

Carrier ContrnIIPressure ﬂ

Flo Offzat:
Ao esFixed
Ofzet | 000 mbinin

@ Feady hfar 4

:I:I 223 0K | Cancel |

Make your settings then touch the OK button. Then touch the Close button to exit configuration
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Capillary — Split/ Splitless Injector

This example, shows that Cap (a Capillary Split/Splitless injector) is selected as the Type on the
Configuration screen.

| Configure Injector A
Type:ICap ﬂ [v* Capillary Conlrol
Carrier Coritrol I Pressure ﬂ

@Program _yOventrack

Column Lengh [ 25.00 m 1D 250 um

Spalit macie: Flow Ofzet:
®Flow _yRatio: Mo e Fixed
Ofzet | 1.00  mUinin

[~ HS Control [™ Wacuum Compensaion
@ Ready 17:0
Make your settings then touch the OK button. Then touch the Close button to exit configuration.
GSV - Gas Valve

This example, shows that GSV (a gas sampling valve) is selected as the Type on the Configuration
screen.

| Configure Injector B

Type: | GEW ﬂ
— Mare -
Phd
Cap
PS5l
PS50 vl
Initializing. . 0:00
- | + ] ok | cancel |
[7014  |[Ready &

Make your settings then touch the OK button. Then touch the Close button to exit configuration.
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Oven

Use the oven configuration screen to set up oven parameters. This example shows a temperature limit of
300 °C and an Equilibration rate of 1.0 mL/min.

| Configuralion Oven

@ Lirnik Egpuiliration
ﬂ| 0 °C | 10 min

[~ Startup Heat Delay  Aux Heat INDHE ﬂ

Calibraion

OITSEtI 000 °C

Achuall 80 |°C
Conolant

e[t e[
Enable Timenulall min
Soft Cooling | Owen Fan| 1400 | RPM

@ Ready 111%

ll:lﬁl 0K | Cancel |

Calibration
When the Calibration Offset field is selected it turns black.

The default value is 0. The Offset range is -10 to + 10 C. Enter the Offset temperature and allow the
oven temperature to equilibrate for at least 30 minutes. The displayed temperature will approach 100.00

°C, or the oven temperature you entered, and the thermometer readout will approach a value close to
100.00 °C.

Coolant

If you have an optional coolant select the type installed, its target temperature and a timeout time.

Soft Cooling

Soft-cooling is a technique whereby, the cooling rate of the GC oven is initially limited by throttling the
intake of the ambient (cold) air used to cool the oven. This is done by limiting the rate of cooling. Press
the Soft Cooling button to display the Soft Cooling screen.
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.
@ ﬂ|

Lirmit
300

Equilibration
| 10

0 min

Sof [:h:ujling:j

Jw Enable Sof Cooling

Rate I o] “Cimin

Lirmit 100 %G
LI :I E= (o] | Cancel

TR TTITETTD CIlI ar T

Soft Coaling |
@ Feady hfar 4
:I :I e o] | Cancel

Enable Soft-Cooling

Selecting this check-box allows you to enable or disable the Soft-Cooling function. Checking or un-
checking this check-box will not lose the previous settings.

Rate

This user-entered value limits the cool-down rate. Note that this is not a negative temperature program
rate but just a means of ensuring that the rate does not exceed the entered value once cooling is
initiated.

Limit
This user- entered value sets the range over which the soft-cooling is applied. Once the oven
temperature cools to this value, normal (fast) cooling is applied.
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Detectors
FID FID Disabled
I
T _
4 [~ Disable 'm{ [ Disable
Fier[so 4] Fitr[50 #]
SetPoint  Achal SetPoint  Acual
Flameout| 010 000 |my Flareout| .10 000 |mv
Gas Flow Gag Flow -
SelPoint  Achal SetPoint  Achal

P«irl ] ] fmLdmin Airl 0 ] mLfmin
H2| o0 00 fmLdmin H2| o] 00 mLfmin

Output Outaut
Inbzgrator IrnbEcir abor
Oﬁsell 0 myf Oﬁsetl 50 m'y'
@ Ready 17101 @ Feady 1701

~| a| E ok | cancel | | a| = ok | cancel |

1. When you touch the OK button, the system launches a status query to the PPC connect module
to ascertain whether a PPC flow module has been assigned to the FID. If no flow module has
been assigned, a dialog box appears.

Mo fom module is assigned o
this detector.
Assign one nom?

If No is selected, the dialog box closes. If Yes is selected, the Define Gas Sources screen
appears and you configure an available flow module. In this example you will define a detector.

Define Gas Sources X

[ Carrier &
[~ Carrier B
[~ Detectar
[~ A1

[ A &

[~ Az

[ A d

(0]4 | Cancel |

2. When the PPC gas source is defined, touch the OK button to validate the settings and the FID
detector configuration screen appears.
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A-FIDW

4 [ Disatle

Fiter[s0 3]

SetPoint Achal

Flameuull 010 Q.00 i

Gaz Flow
SetPaint Achal
Air 450 31 mLAnin
H Bl 17 L
Outtpt
Inbzgrator
Olfsetl 50 my
Hat Feady 1701

:I:I = oK | Cancel |

3.  Touch the OK button to close this screen then touch the pneumatics button.

| Confguration PFC

FFPC Connect |
Reference Seffings |
Wlanual Prevmatics |

[~ PPC Alarm Enable
@ Peady 1701

:I - | FEE ok | Canicel |

4, Touch the PPC Connect button, touch OK to clear the caution screen, then touch the button for
the PPC device you want to connect. In this example the FID.

| Connect FPC Device

PPC E)eﬁne Delector A - FID
A Pasilian
Il :| s
Hydragen Posilian
[oetFiow— #] [+ ]
ll al = ok | Cancel
= | =" | = | =

Aun AL 2 ALK R w4

@ Ready 17

Clase |
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5.  Select the Det Flow or None for Air and Hydrogen and touch OK.

The following series of screens show the configuration screen for each detector.

FID
A- FIDW
m I~ Disatle
Filer[so %]
SetPoint Achual
Flameuutl g 000 |my
Gas Flow
SetPoint Achyal
Al 450 450 mbLtnin
Hz| a0 200 |mLtnin
Ot
Int=gratar
Olfsetl 5.0 '
Mot Ready 171
LI:' e 0K | Cancel |
TCD

B—TCD

[ Disable

Fiter[200 4|
Define Gas Sources |

SetPaint Achial

Referencel 0 0 mLimin
hake Upl 00 0.0 tnLAnin

Ot

Gas Flow

@) Recorder ) Integrator
Offsell & %

@ Mot Ready 17
:l a | FE o] | Cancel |

1.  When you touch the OK button, the system launches a status query to the PPC connect module
to ascertain whether a PPC flow module has been assigned to the TCD.

If no flow module has been assigned, a dialog box appears.
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Filter |50 : |

EEEl Flow Module =l
Mo fiow medule is curenily
assigned to the detector. Do

Ref you want o conflgure ona in
nNow?
I in
O —
Y Yes | No |
Initializing...
| = || + I | 0K ||Cancel |

2. If No is selected, the dialog box closes. If Yes is selected, the PPC connect screen appears and
the user configures an available flow module.

Connect PPC Device

PPC Define Detector B - TCD

Reference Posiion
EEm | F ¢

Make Up Paosiion

[oetFion | [6 #]
- | + | ok | cancal

A A 2 Alw Alx 4

Close |

When the flow module is configured, you touch the OK button to validate the settings and the TCD
detector configuration screen appears.

Mot Feady



ECD
'y I~ Disable
Filer[200 %]
3as Flow
SetPoint Actual
Make Up| 20 20 |mLinin
Cufpit
@ Recorder ) Integrator
OITselI 5 o
@ Ready 1701
LI:' == oK | Cancel |
NPD
o [~ Disable
Filer[200 %]
Gas Flaw
SetPoint Achial
Air 100 100 mLmin
H2| 20 20 |mLdin
Oulput
@ Recorder _yIntegrator
Oﬁsetl 5 %
@ Ready Mar 4
LI P oK | Caricel |
Output Configured

| B - OUTPUT

¥ Disable

Fiter[200 ¢
Define Gas Sodrces |

Gas Flouw

FPD
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I Digabie

Filer[200 #|

Gag Flow

SetPoint Achual

MakeUpI 10 10 |mLin

Qulut

@) Recorder ) Integrator
Oﬂsetl 5 %

@ Ready 1701

LI:I == K | Cancel |

[~ Disahle

Fiter[200 ¢

I~ Lrearize

PuiT votae [JEEEY %

Gas Flow
SetPoint Achial

Pu'rl &5 85 mLimir

Hz| TEO 750 Lty

Oulput
JRecorcier @) Integrator

Olfsell 0 '

@ Equilibrating -0.04 min

LI:I = oK | Cancel |

a | 52
i 353

SetPaint Achal
Referencel 0 o mLanin
Iake Upl 0.0 0.0 mLinin
Output
) Recorder ) Integrator
Oﬁsetl 5 %
@ Ready 170

0K | Cancel |

External Configuration
T
[ Disable

Filer[s0 %]
[~ Heat detector
Gas Flou
SetPoint Achial
P-jrl i 0 mLimin
Oufut
®) Recorder ) Integrator
Oﬁsell 13 %
@ Ready 12:01
ll:l EEE] oK | Cancel |
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Run/AutoSampler

| Conhguralion Injection

Jw Enable Aubsampler
[~ Recycling [~ Aulo Resurme

vourme[so $[ul mode[oncou #|

Syringe Miash
Wigrosity Cnntrall 0
Solvent Pre-‘ulu‘ashl 0

Pre-lniectlz_ Fisk IniectlT
Futrifa |1_

[~ Sample Rinse Before Ready
@ Ready 120
ll :I EI QK | Cancel |

Pre wash is number of times the syringe is filled with the sample and emptied to a waste vial before a
sample is acquired for injection. The default is 2. Permissible entries are 0 to 15.

Pump is the number of times the syringe is filled with the sample before it is acquired for injection. The
default is 6. Permissible entries are 0 to 15.

Post-inject is the number of times the syringe if filled with solvent and emptied to waste after sample
injection. The first half of these washes is taken from solvent vial 1 or 3. The second half from solvent
vial 2 or 4.The default is 2. Permissible entries are 0 to 15.

Injection Mode

Fast — 30 millesectonds. Not available when a 50.0 syringe is installed.
Normal injection takes about 1 second.

Slow takes about 7.5 second.

Auto resume provides option for autosamplers program to automatically resume where it left off should
a power failure occur.

Auto resume should not be used if you have FID or FPD configured with PPC since flame is
extinguished during a power failure.
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Setup
Security
[~ Enahle Password Set
Preferences

Brighlnessl e % epsig _kPa

Language IEninsh {EM) ﬂ
&) [ Key Clicks

g 7 5

DiaberTime: Startup Sleep
@ Ready 1701

LI:I = o]'¢ | Cancel |

The Key Clicks check box is selected by default.

The Enable Password check box is deselected by default.

If the check box is enabled, the default password is “Clarus.” Touch the Set button to display the
password dialog box.

B

Security
[+ Enahble Passward Set
Paszzmaorg
] § |
RET |
Confirm: |
o]'8 | Cancell
Wl O D
Date/ Time Startup Sleep
@ Fealy 17:0
ll:l EEF 0K | Cancel |

Touch the New field. The alphanumeric keypad appears to enter the password. Passwords are limited to
eight characters and are case sensitive.
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Password
Alpha| Num| Accent| Katakana |
Lal[lb |[e f[d]
e[t 1[ag J[n ]
I N DS
Lm J[n J[e[e]
Lo e J[s JLt ]
Lo v I[w [ x]
Ly |[z ] | =1
[ ok | [ concel |

Enter the password and touch OK, or touch the x (close symbol) or Cancel to close the keypad and
continue setup.

Language drop down menu

English (En) -
English{En)
French (Fr)
apanish (5p)
[talian (If)
German (Ge)

Japanese (JpnjE'

Touch the language option. The list box closes and the selected language is immediately displayed
throughout the application.

Brightness field.

The field is selected.

Brightness 75 e

Use the plus and minus keys to increment values up or down. Settings takes effect immediately.
Date/Time Set

| Time and Date

Time

DateISep ﬂ
I § I 2006

@ Ready Sep &

LI:' = o]'¢ | Caricel |

BEE
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Startup

1.  Touch the Startup button ﬂ to display the Startup screen.

2.  Select the Method field, then using the arrow button [ ﬂ select your desired method.

I
Tine [ 0350
[

Repeat @) Once I AmIYS
@ Ready 170

LI:I = o]'¢ | Cancel |

3.  To set the Date and Time, highlight the field, then use the up and down arrow or keypad
_w| 4| 2| buttons to enter the values.

4,  Select whether you want these start-up settings to Repeat Once or Always.
Sleep

1.  Touch the Sleep button «f? to display the Sleep screen.

2.  Select the Method field then using the arrow button select your desired method.
This now enables the displayed fields for edit. Value range is 6-999.

- 5
Afer | 929 min Afer | 299 min
Method: [or 3| Methad: [Wethod 1 3|
i 'Y
[ Turn FID gazses of uhile [~ Turn Filhethad 2
slesping SIEERINg Wethod 3
hethod 4
Melhod 5 |
@ Ready 17:m @ Ready 17
~| a| E ok | cancel | ~| a| E ok | cancal |

3. Select the After field then set the time after which sleep will by use up and down arrow or
keypad ll :l 33| buttons.
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Pneumatics

The parameter tables show the connection between the values shown on the screen and the underlying
parameter interface that communicates to the GC. The dependency column summarizes major issues
such as if a parameter is not available or hidden when PPC is not fitted. The Parameter column is
primarily of interest to the firmware team unless an entry is blank — this means that the parameter is

currently unconnected to the GC.

The logic descriptions cover special case handling performed within the user interface to hide or disable

certain options, change units or limit the available ranges for parameters.

The extra status bar at the bottom of each bitmap and status text above the bottom row of buttons

should be ignored.

To access the PPC Settings, press the pneumatics icon button on the Configuration screen.

A - FIDW

17101

i ~ s
—
B Mehad Edior.. B 8/ _L
Event Lag — @
Waintenance et 4
Configuration —|_ Cnien
A Utiifies & T“f(
g
i'Au:-:, Log Out i‘ﬁ”-“h- I-ﬁ"“gl
@ Ready Ahaut & Mol Ready
ot | e o

types of settings.
PPC Configure

Configuration PPC

Caulion

To avoid damaging the PP C system
o not madify he sefings unless
the: hardware configuration has
changec

Do you want bo proceed?
Ok

T T o AT ETIEE

| ..... C ance|

17m
Ok

| Cancel I

Configure PPC Devices

Carrier | Detactor | AX |
Channel A | Channel B |
FPPC1: Carr Flow

Gas I He ﬂ Fesfrictar Id_ﬂo

ZErn |

Calbrate |

FPCA1: Split Cirl

Restrictar

Zern |

@ Ready

=

™ vacuum

0 FPC11:

0K | Cancel |

Tools 'lrI

The pneumatic configuration screen appears and displays a number of buttons to represent different

B

3
£

b=
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Connecting the PPC Modules

The Clarus GC PPC modules have been properly installed and configured at the factory for your specific
combination of injectors and detectors. The configuration information is stored in a reserved area of the
battery-backed memory; however, if the memory lost the PPC module connect configuration or if you
installed a new PPC module by purchasing an add-on kit, you must follow the procedure(s) listed in this
section.

By connecting a PCC module, you actually set the Clarus GC controlling software to recognize a specific
PPC module that is installed at a specific location. This is necessary so that the software can control the
Installed hardware.

The PPC board has 12 sockets to which various injector and detector modules are connected. The socket
locations and descriptions are listed below and shown in the following table:

Injector and Detector Socket Descriptions

Injector 1 Injector 2 Injectors (Carriers)
1 (J10) 2 (J11)
Detector 1 Detector 1
Air or TCD Ref | HYD or Make | Detector 1
3 (J12) Up
4 (J13)
Detector 2 Detector 2 Detector 2
Air or TCD Ref HYD or Make
5 (J14) Up
6 (J15)
7 (J16) 8 (J17)
Aux
9 (J18) 10 (J19)
Split Vent for CAP & PSS injectors or
11 (320) 12 (321) Pressure Readout for PKD & POC
injectors

A flow or pressure module can be connected to positions 1 — 8. Split vent modules or pressure modules
can only connect to positions 9 — 12.

The PPC modules for injectors 1 and 2 carrier gas connections are connected to sockets 1 (J10) and 2
(J11), respectively, on the PPC board.

The PPC modules for the split/splitless capillary (Cap) injector or PSS injector split vent connections that
correspond to injectors 1 and 2, or the pressure readout that corresponds to a packed column injector
(Pkd) or POC injector installed in socket 1 and 2 are connected to sockets 11 (J20) and 12 (J21),
respectively, on the PPC board.

The PPC modules for detectors 1 and 2 are connected to sockets 3 (J12) through 6 (J15) on the board.
Detector 1 uses sockets 3 and 4.
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PPC Control Board

J10 J11
J12 J13
J14 = J15
J16 J17
J18 J19

PPC Control Board

J20 J21

(Note: Disconnect the
grounding wire inside
panel to remove this
right-side panel.)

Phillips
Screws (3)

Right-Side
Panel

Your Clarus GC has been properly configured (connected) at the factory. However, you can check the
configuration to become familiar with the procedure in the event that you need to reconfigure
(reconnect).

For example, if a capillary injector is installed (split/splitless (CAP) or programmed split/splitless (PSS)),
then Split is configured to notify the Clarus GC software that a capillary PPC module is installed.

If a packed injector (Pkd) or programmed on-column (POC) injector is installed, Flow is configured to
notify the software that a PPC flow module is installed.

PPC Connect
1. Press the PPC Connect button.

The following message appears to caution users that modifying the settings can have a negative
impact on the operation of the PPC system.
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Configuration PPC

Caulion

To awoid damaging he PPC system
o not modify the sefings unless
the hardware configuration has
changed

Do yyou want bo proceed?
ok |

T T AT ETTdEE

@ Ready Mar 4
:I:I = o] | Cancel |

2. Press OK and the main Connect PPC Devices screen appears.

| Connect PPC Device

Carrler JiDetechjr B
i} Ouen ﬂ

Carrier A Detechjr A

b 8 A oAl

A A2 Ay d Ay d

@ Feady 1701

Cloze |

The screen includes icon buttons to show the logical PPC devices. The carrier icons are taken
from the currently configured injector for the corresponding channel. The detector icons are
taken from the currently configured detectors. In the above screen Carrier A and B buttons show
the packed column injector and the unconfigured injector icon respectively, while the Detector A
and B buttons show FID and TCD icons respectively.

3. Pressing a Carrier, Detector or Aux icon button displays a dialog that allows this device to be
defined.
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| Connect PPC Device

Funcian Pasiian

ere— R

4.  Touching the Carrier A icon displays the following dialog box:

| Connect PPC Device

PPC Define Carrier A

Funclion Prosibian
I Carr Flow ﬂ ﬂ
Secondary Posiion

e
ll :I 0K | Cancel |

Ay A 2 LT Ay d

@ Feady har 4

Cloze |

Since the PPC has yet to be configured the primary module is undefined and the secondary
module entry is disabled.

The primary entry is expected to be the module function. The following screen shows the full
potential range available for the primary module function.

| Connect PPC Device

PPC Define Carrier A

Function Position
INDne ﬂ IO_ ﬂ
Secondary Position

Wﬂ Io_ﬂ PPC Dehne Carrier A
_I _I Function Fosiion
- | a 0K | Cancel | I:I [
= | = | = | = | I_J

A AL 2 Ay 3 Auv d

Carr Flow

@ Reatly Sep %

Closa | - l QK | Cancel
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The available range of functions is calculated by combining the set of potential functions from
each of the uncommitted positions with the valid set of functions for this logical position. This is

explained in more detail in a later section. For a Carrier a Detector flow module is invalid and is
not offered.

Note that at this point the only available position for the primary module is 0, the undefined
state.

Once a function is selected for the primary module, in this case Carrier flow, the position list is
updated to offer only those positions consistent with choice and not already assigned to another
logical position. In this case only position 1 is valid and the screen appears as shown below.

| Connect PPC Device

Function Fosiion
ICarr Flaow ﬂ |1 ﬂ
Secandary Positian

INDne ﬂ IO_ ﬂ
LI :l kK | Cancel
= ]

A Ay 2 Ay 3 A 4

@ Reacly Sep %

Close |

The secondary module is now enabled. This will only be the case if the primary module is set to
Carrier flow or Split control. The following screen shows that the second module can be
configured as either Pressure readout or Split control under these conditions.

| Connect PPC Device

Funchian Fisitian
ICarr Flonw ﬂ |1_ﬂ

Secondary Pasiian

e 2| o2

Llpres Reard QK | Cancel |

gitcrt . vl

Al A 2 A E Ay d

@ Feady 12:01

Cloze |

In this case the secondary module is left unconfigured. Touch OK to close the dialog box and
implement the settings.

5.  Touch the Carrier B button on the Connect PPC Device screen to display the associated settings.
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| Connect PPC Device

PPC Define Carrier B

Funclion Posilion
INone ﬂ IO ﬂ
Secancary Pasition

e 2| 72|
:I :I 0k | Cancel |

A Ay 2 Ay 2 Al d

@ Feady Sep &

Cloze |

Note that Carrier flow is no longer an option.

6.  Select Split control.

The secondary module for Carrier B is now enabled but inspection shows that there are no
suitable modules available for assignment.

| Connect PPC Device

PPC Define Carrier B

Funcion Posziion
ICarr Flom ﬂ |2 ﬂ
Secandary Fosition

gutcrl #| [11 %]

rohe -
ll Pres Fead QK | Cancel

AT Al 2 ALK E Al 4

@ Ready 12:m
Cloze |

7.  Press OK to close the dialog box and implement the changes.

The Connect PPC Device screen appears.



Define Detector Dialog

| Connect PFC Device

Pasiion

Dt Flow J |_J

_|_|_| | Gancel |

Aum Aux2 Aux& Aw{ei

@ Ready Qct12

Close |
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If Detector A is pressed on the Connect PPC Device screen the dialog shown below pops up. Since the
PPC has yet to be configured the primary module is undefined and the secondary module entry is
disabled.

Note that the dialog title bar contains the detector name and that the primary and secondary
function boxes are now labeled with the default gases for this type of detector. For a detector

that only requires a single gas — ECD, PID, and External

- the secondary module line is hidden.

The only valid option for a detector is a Detector flow module. The following screen shows
that once Detector flow has been selected the position combo box is recalculated and offers

positions 3 to 6 as possible options.

| Connect PPC Device

PPC ber{ne Detector A - FID

Fosition
IDet Fow  #| [s %]
Hydrogen Position

[etFion #| [+ %]
_I_l = QK I Cancel

= | = | = |
ﬁum A2 Al 2 Al 4

@ Ready &:00

Close |

Once Position 3 is assigned to the primary module, however, this location is no longer available

for use with the secondary module.

Press OK to implement the changes and return to the connect screen.

In the example shown in the following screen, press Detector B and connect Detector flow

modules for the TCD module.

Note the changes to the window title bar and the labels on the left hand combo boxes.
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| Connect PPC Device |

i
FPC Define Delector B - TCD

Feference Posilion
petFion ARG
hake U Posiiion

INDne ﬂ IO_ ﬂ
ll :I EEF ol | Caricel |
= ] [ =1 E 1]

A Az A 3 A d

@ Ready 2:00

Cloze |

3. Press OK to apply these changes.

Define Aux

Touch Aux 1 to display the dialog box. In the example shown, in the following screen capture on the left,
since all of the available modules have been assigned no options are available.

If the simulator is re-started, all of the configuration added in the previous two sections will be lost. If
Aux 1 is pressed before setting up the carriers and detectors, a more complete list is offered as shown in

the screen on the right.

Connect PPC Device | Connect PPC Device

Posilion

0=

| Ok || Cancell

Fieady 234223 Mot Ready

For each function, position pair the same basic calculation is used to identify what modules are available
and what locations are available once the module type has been selected.

To identify the types of module available, first identify the set of available locations that contain one of
the acceptable set of modules for this logical position.

For a carrier this means scanning through all of the locations looking for ones that the hardware test has
shown to contain CARF or PRES modules and that have not been assigned to another logical location.
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Reference Settings
Relays

The Relays settings are accessed on the Tools Menu System option screen. Use the drop down screen to
set the type of valve.

| Confguralion Events

HETIE]
3. I\-fahre ﬂ
5. I Hiare ﬂ

@ Rearly

x|

fan #]
4: IVEIWE ﬂ
% IVEIWE ﬂ

&:00
QK | Cancel |

Zeroing and Calibrating the PPC Modules

The Clarus GC gas modules have been calibrated at the factory and are ready to use. For good
laboratory practices and your own internal validation protocol, you may wish to recalibrate at installation
with your own flow measuring device.

All carrier gas modules have been calibrated at the factory with helium. If you are using a different gas,
you must enter the appropriate gas and recalibrate. Detector gas modules must be recalibrated if you
are using a different gas in your laboratory. In the factory, the TCD reference gas and the PID make-up
gas have been calibrated with helium and the ECD make-up gas with nitrogen.

Zeroing and calibrating PPC modules consists of the following steps:
e Zeroing the PPC gas modules (Gas turned off)
e Setting the reference temperature and pressure

e (Calibrating the PPC carrier gas modules and/or PPC detector gas modules (Gas turned on)
The calibration information is stored in a reserved area of the battery-backed memory.
Zeroing the PPC Gas Modules

Before zeroing the PPC gas modules:
e Make sure that the Clarus GC has been properly installed and all gases are connected.

e Turn on the Clarus GC power and allow the GC to warm up for approximately 15 minutes
before calibrating any gas.
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Table 6-2. Injector/Detector and Corresponding PPC Module Gas Function

Injector/Detector PPC Module Gas Function
Packed Column and POC Injector Carrier Gas

Capillary and PSS Injector Carrier Gas and split flow
FID, NPD, FPD Both air and hydrogen gases
ECD Makeup Gas

TCD Reference Gas

PID Makeup Gas

e Make sure that the gas supply to the Clarus GC is turned off at this time.

e Ensure that the pressure in the lines has completely bled down by loosening the restrictor on the rear
of the PPC module that you are calibrating (see the following) with a 1/2-inch socket wrench or open-
end wrench. Refer to above table for a listing of the injectors and detectors with the corresponding
PPC gas module functions.

Chimney vent

To zero the carrier and detector gases:
1. From the PPC screen touch the PPC Configure button. Touch OK on the Caution message.



Caulion

0K

Configuralion PPC

Tao avoid damaging e PPC system
oo not modify the sefings unless
the hardware configuration has
changed

Do you want o proceed?
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| i

@ Ready

vl Al a23
EEE

T T T FIdImT CTTaE

17:m

QK | Cancel |

2.  Select the channel you need (in this example Channel A tab is selected). Touch the Zero button.
Select any of the other tabs to Zero another Channel, carrier gas, detector or Aux.
Configure PPC Devices
Carrier | Detector | Al |
Channel A | Channel B |
PRC1: Carr Flow
GasIHe ﬂ Restriclurlal_ﬂo
Zero | Calitrate |
PPC 11: Spit Cir
Zero |
@ Ready 0
o ok | cancel
If the value shown on the top line of the display is outside the
range of +3 psi, first verify that the supply gas pressure has
bled to 0. If the supply gas pressure has bled to 0 and the
value is still outside the range of +3 psi, contact your local
PerkinElmer Service Engineer.
CAUTION . .
ATTENTION Si la valeur indiquée sur la ligne supérfeure de [affichage est

en dehors de la plage de + 3 psi, vérifiez d'abord que la
pression du gaz d'alimentation a saigné a 0. Si la pression du
gaz d'alimentation a saigné a 0 et que la valeur est toujours en
dehors de la plage de [3 psi, contactez votre ingénieur de
service local PerkinElmer.
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The module identifier 1A is defined as follows.: The number (1
— 12) indlicates the specific PPC module. The letter A or B
indicates the pressure transducer within that module. The flow
controller has two pressure transducers per module, whereas
the other modules only have one. In the carrier flow module,
pressure transducer A reads the differential pressure across the
flow-measuring device (restrictor) and transducer B reads the

input line pressure.

CAUTION ,
ATTENTION L'identifiant de module 1A est defini comme suit: Le nombre (1

- 12) indigue le module PPC spécifigue. La lettre A ou B indique
le transducteur de pression dans ce module. Le régulateur de
débit a deux transducteurs de pression par module, alors que
les autres modules n'en possédent qu'un. Dans le module de
flux de transport, le transducteur de pression A lit la pression
différentielle a travers le dispositif de mesure de débit
(limiteur) et le transducteur B lit la pression de la ligne
d'entrée.

3. Retighten all septum caps and restrictors on the rear of the instrument.

4.  Turn on the gases connected to the Clarus GC.

Turn on the carrier gas and allow at least one minute for
the line pressure to stabilize and purge the lines before
CAUTION selecting Calibrate from the display.

ATTENTION  4/umez le gaz porteur et permettez au moins une minute
pour que la pression de la ligne se stabilise et purge les
lignes avant de sélectionner Calibrer a partir de /'affichage.

Setting the Reference Temperature and Pressure

The reference temperature and pressure values are set at the factory. We recommend leaving these
parameters set to the factory (default) values (Temp = 25 °C and Press = 14.7 psi). If you
wish to use your own flow measuring device and know the temperature and pressure at which your flow-
measuring device was calibrated, then enter the values as described in this procedure.

To set the reference temperature and pressure:

1.  From the main PPC screen touch the Reference Settings button. Touch OK on the Caution
message.
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Conhguration PPC

| Configuraion PPC
m T

FPC Connect | &

Feference Sefings |

Caulion

To avoid damaging the PPC systemn
o niot modify the seltings unless
e hardiware configuration has

Manual Preumatics |

changed
Do you want by procesed?
0K | Cancell
[~ PP Aarm Enable T T TS AT CTTae
@ Ready 200/ | | |@Ready ick 13

vl Al = ok | cancel | vl Al EEE ok | cancel |

2. In PPC Reference Conditions screen add the reference temperature and pressure using the
plus minus buttons. Touch OK when completed.

| Configuralion PPC
m FPC Configure |

PPC Reference Condilions X

SetPaint  Achial
1470 |PSI

Ref. Pressure

Ref. Temperalurel oG
LI :I = 0K | Cancel

[~ PPC Alarm Enable
@ Ready 100

x|

a3 QK | Canu:ell

Calibrating the Carrier Gas Modules

If you are performing this calibration procedure and you do not

have a column connected to the detector, you must plug the

detector fitting in the oven with a Swagelok 1/8-inch cap before

proceeding. This will ensure that all the gas flows up through
CAUTION the detector and not into the oven.

ATTENTION ;i yous effectuer cette procédure d'étalonnage et que vous
n'avez pas de colonne connectée au détecteur, vous devez
brancher le capot du détecteur au four avec un capuchon
Swagelok 1/8-inch avant de continuer. Cela garantira que tout le
gaz s'écoule a travers le détecteur et non dans le four.
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If you are using a packed injector or programmed on-column injector, you can disconnect the column
and measure the flow at the exit of the injector.

If you are using a capillary injector or programmed split/splitless injector, you must remove the column.
Cap the injector exit in the oven and measure flows at the split vent exit.

To cap the injector exit in the oven, locate the Capillary Column Shipping Kit (P/N N6100160) and insert
the solid ferrule (P/N 09920511) into the 1/16-inch nut (P/N 09903392) and connect the nut to the exit of
the injector.

To obtain the correct results, before you begin to calibrate you
CAUTION must first Zero the Gas Modules.

ATTENTION  poyr optenir les résultats corrects, avant de commencer a
étalonner, vous devez d'abord zéro les modules de gaz.

1. From the PPC screen touch the PPC Configure button. Touch OK on the Caution message.

.

Conhguralion PPC

Caulion

FPC Connect | &
Reference Selings To avoid damaging the PPC systam

do not modify the setings unless
Manual Prieumatics | the hardiare configuration has
changed
Do yyou want o procead?

ok | e
I_ PP Alarm Enable T T T = AT CTEE

@ Ready 00 @ Ready 1701
ll:l EEF ] | Cancel | :I:I = o] | Cancel |

2.  Select the channel you need (in this example Channel A tab is selected). Touch the Calibrate
button. Select OK.

| Configure PPC Devices

Carrier | Detector | A |
Channel A | Channel B |
PPC A Carr Flow

Fas I He ﬂ =l ] |
calirate |8

Zern |

PPC11: Spiit Cirl

@ Reacy 100
— I + | Ok Cancel
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In the Calibrate screen use drop down menu to select the proper carrier gas and use the plus
minus buttons to input the other values needed.

In this example, the injector is a capillary split/splitless and the restrictor installed is a number 6.
The restrictor/frit number has been entered in the software at the factory. Do not change this
number unless you have replaced the restrictor with a different one. The number is stamped into
the restrictor.

CAUTION detector and not into the oven.

ATTENTION g \pus effectuez cette procédure d'étalonnage et que vous navez

If you are performing this calibration procedure and you do not
have a column connected to the detector, you must plug the
detector fitting in the oven with an Swagelok 1/8-inch cap before
proceeding. This will ensure that all the gas flows up through the

pas de colonne connectée au détecteur, vous devez brancher le
capot du détecteur au four avec un capuchon Swagelok 1/8-inch
avant de continuer. Cela garantira que tout le gaz s'écoule a travers
le détecteur et non dans le four.

CAUTION the carrier gas module.

ATTENTION 7545 /es modules de gaz porteurs sont étalonnés avec de I'hélium

All carrier gas modules are calibrated with helium gas at the factory.
If you are using a gas other than helium, you must select the
correct gas for your application. We also recommend recalibrating

gaz en usine. S vous utilisez un gaz autre que I'hélium, vous devez
sélectionner le bon gaz pour votre application. Nous recommandons
également de recalibrer le module de gaz porteur.

4.

The Set value displayed on the screen is 60% of the flow range available at the current gas
supply pressure. The value displayed is from a lookup table based on the restrictor installed, the
type of carrier gas, the ambient temperature, and the gas supply pressure. The measured flow
will be different from this value. The Actual measured flow should be within £20% of the
setpoint value without calibration. If the inlet gas pressure from the tank is less than 60 psig or
if the restrictor installed is not the same as the restrictor number entered, then the actual
measured flow will not match +20% of the setpoint value. This indicates that there is a problem.

The number displayed next to Hi on the screen is the value that the software interprets as the
actual flow. This number will always equal the setpoint if control is possible. If you set the flow
higher than what is possible for a particular restrictor/frit, then the numbers will not agree.

Touch OK to complete.

Calibrating the Detector Gas Modules

CAUTION
ATTENTION  4vant de commencer a étalonner, vous devez d'abord Zero the Gas.

Before you begin to calibrate, you must first Zero the Gas.
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This calibration procedure Is specific to the gas used. If you change
CAUTION the gas, you should recalibrate.

ATTENTION  cette procédure d'étalonnage est spécifique au gaz utilisé, Si vous
changez de gaz, vous devez recalibrer.

The TCD and PID flow module for reference gas is calibrated with
helium at the factory. You must recalibrate the TCD and PID flow
CAUTION moaule if you are using a reference gas other than helium.

ATTENTION o module de débit TCD et PID pour gaz de référence est calibré avec
de I'hélium en usine. Vous devez recalibrer le module de flux TCD et
PID si vous utilisez un gaz de référence autre que I'hélium.

The ECD flow module for make-up gas is calibrated with nitrogen at the
factory. You must recalibrate the ECD flow module if you are using a
CAUTION make-up gas other than nitrogen.

ATTENTION /¢ module de débit ECD pour les gaz de maquillage est calibré avec de
l'azote en usine. Vous devez recalibrer le module de flux ECD si vous
utilisez un gaz de maquillage autre que /'azote.

To calibrate a detector gas module:

1.  Ensure that the gases connected to the Clarus GC have been turned on and stabilized for at least
15 minutes before you begin calibration. Ensure that no detector flame is lit before
calibrating!

2.  To eliminate the column flow from the detector gas calibration, disconnect the column from the
detector and cap the detector fitting. This is very important when you are using packed columns
at high flow rates.

3. From the PPC screen touch the PPC Configure button. Touch OK on the Caution message.

| Configuralion PPC Conhguralion PPC

Caulion

FPC Connect |

Reference Setings | To avoid damaging the PPC system

o nat modify the setings unless

the hardware configuration has
Mlanual Pheumatics | changed

Do you want b proceed?

ok | e

[~ PPC Aarm Enable T T AT CIare
® Ready 00 @ Ready 17:01

Llil EEE] Ok | Cancel | :I:I EEE QK | Cancel |

4, Select Detector tab. Touch the Calibrate button. Select OK.

BEE|
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In the Calibrate screen use drop down menu to select the proper carrier gas and use the plus
minus buttons to input the other values needed. Remember only touch the fields that need to be
changed. If you do not touch the field the original value will remain and not change.

Enter Zero (0) for the detector gas setpoints. If you are using a FID, NPD, or FPD, enter “0” for
both air and hydrogen detector gas setpoint.

When you have added all the appropriate values touch OK.

If you have an ionization detector (for example, FID, NPD, or FPD), you must repeat this process
for the hydrogen gas also. The other detector types that have only one detector gas (fro
example, TCD, ECD, and PID) will be complete at this time.
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Calibrating the Oven Temperature

The Clarus GC oven temperature is controlled by a sophisticated software routine that permits
adjustment of the actual oven temperature inside the oven up or down within a [10 [d window. This
calibration utility is intended for applications which require precisely matching oven temperatures across
several Clarus GCs, such as the determination of retention indices. The calibration information is stored
in a reserved area of the battery-backed memory.

Required Equipment: A calibrated precision platinum resistance thermometer with 0.01 °C readout and
a probe capable of insertion into the GC oven.

The following steps summarize how to calibrate the oven temperature:
1.  Calibrate the reference thermometer
2 Place the thermometer probe in the oven
3 Equilibrate the oven temperature
4, Enter the required offset value
5

Remove the thermometer probe

Calibrate the Reference Thermometer

Calibrate your reference thermometer according to its instructions. If the thermometer has been
calibrated by an outside service, there is no reason to recalibrate it yourself.

Place the Thermometer Probe in the Oven

The thermometer probe must be placed as close as possible to the
same position in each GC oven to be calibrated. Access to the
CAUTION oven is provided on the left-side oven wall.

ATTENTION La sonde du thermométre doit étre placée aussi prés que possible
de la méme position dans chaque four GC a étalonner. L'acces au
four est prévu sur le mur du four coté gauche.

1. Turn off the power and allow the oven to cool.
2. Remove the left-side instrument cover.

Note the location of three approximately 1-inch diameter holes that correspond to the holes on
the left side of the oven. One or more of these holes may be occupied by gas sampling valves.
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11
- 0&2\\5
Qe Holes
© O o |=
=
L | [

Insert the temperature probe through the exposed white insulation covering one of the holes so
that the probe tip is positioned in the center of the oven cavity.

The figure below shows the holes on the left side of the oven interior. Note which hole you used

and measure the length of the probe that protrudes into the oven. Use the same position for
subsequent oven calibrations.

e
W

Equilibrate the Oven Temperature

1.  Close the oven door, then turn the GC and thermometer on. From the System Status screen
press the oven icon.
Signal
@ TCD
j Ouwen m
P35 FID
i s, B A,
@ Ready 00
- Tool= vl
2.

From the next screen select Tools and press on Configuration in the drop down menu.
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APSS| | Oven| AFID| Events |

@ Temp  Time Fate
mt. [ so [o10 [100 a

80 3 [e1 [oto [110
5 IT W Method Editor..

Ewvent Log

4 I 53 I 919 Mantenarce
590 Configuration
o - Lflities
e
50.0 —/

Quen Of - 9 Log Out

@ Ready Ahout
[ PN

3. In the oven configuration screen press on the Oven icon.

R

B—Inieb:r—L @ B-TCD
AT L

@

A-Injector A-FID
3| G W ¥
Run Sebup  Preumatics  Relays
@ Ready 00

Cloze |

4, From the window, shown below, set the oven temperature of 100 °C or use another temperature
if desired by using the up and down arrow or keypad :l il 22| buttons.

| Conhguralion Oven
@ Lirriit Equilibration
ﬂ| 30 °C | 10 min

[ Starbup Heat Delay  Aux Heat INone ﬂ

Calibaralion

Olfsetl oo oG

Achuall B0 |°C
Coolant

wel 2 el
Enahle Timeaut all ity
Soft Cooling | Cwen Fan| 1400 | EPM

@ Feady Qct 13

Ll:l == oK | Canel |
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Single Point is the default setting. When the Single Point Calibration radio button is selected, the
Offset field is active and the GC Tune drop down field is inactive. (GC Tune is only available if it is
downloaded. A successful tune must be performed in order for GC tune to be enabled. Only
those channels for which a valid tune exists will be available on the drop down list. The selection
will be made from the external GC Tune software, but the user may override this.)

The actual temperature under the single point radio button is the time-averaged actual oven
temperature.
Allow the oven temperature to equilibrate for at least 30 minutes by setting the time in the

Equilibrate field. Press OK. The displayed temperature will approach 100.00 °C (or the oven
temperature you entered in step 4), and the thermometer readout will approach a value close to

100.00 °C.

Enter the Required Offset Value

1.

After the temperature has stabilized, subtract the thermometer reading from the actual oven
temperature shown on the previous screen.

Using the plus and minus keys enter a value into the above screen, then press OK. For example,

if the thermometer reads 101.55 [, and the oven temperature reads 100.10 [d, type a value of
-1.45 Q.

Remove the Thermometer Probe

After temperature calibration is satisfactory:

1.

2
3.
4

Open the oven door and allow the oven to cool until the fan stops.
Remove the temperature probe.
Fill in any hole left by the probe in the oven insulation.

Replace the left-side instrument cover.
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Utilities

1.  To reach the Utilities screen of the Tools Menu go to the System Status screen and select Utilities
from the tools menu.

Run signal

Mehad Edftor .
Event Lag
haintenance

Configurabion

a Utiies
Ao
Lag cut
@ Feady Ahout

st | s

2.  Touch the following icon on the Utilities screen to access the Column Flow Calculator, the Column
Length Calculator, or the Stopwatch.

G
L] L)
Column Flouw Cale. Column Length Calc.
|
Stopruatch
@ Readdy 1701

Close |
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Column Flow Calculator

The capillary column gas flow rate “calculator” allows you to automatically calculate the correct gas flow
rate.

5o

=

1. Touch the Column Flow Calc icon et rimos -

The following main screen appears.

Column Carrier Gas Calculator E

Column Parameters

Lengtn [ m e [ 500 cc
Diameter I 320 um

Carrier Gas

@) Inlet Press 50 psig Gas IHe ﬂ
_JFlo Rate |0.91 mLimiin Splill

Jvelocty | 176 coms ] 285 min

Suggested Veloclty | 20 To 40 ol

Qutiet Fress &) Ambiant _IMacuum

JOther |14.?‘ psia

@ Feady k13
:I :I == Close |

2. Input the column length, column diameter, column temperature, carrier gas name and outlet
pressure.

BB

3. One of the following is selected: inlet pressure, flow rate and velocity/t0. A value is entered into
the selected field and results are calculated and inserted into the two unselected fields.

For example the example in the above screen will allow you to enter an inlet pressure and
calculate the flow rate and velocity from this and the other entries. Use the up and down arrow
or keypad Ll :' 53| buttons to add the flow rates.

a

4, Press the Split button to calculate the split flow settings (explained below).

Split Flow E
Colurmn Flaw Fatz m triLAmin

Spalit Flow Rate | S0.0 mLnin

Calump 1.0 I 3200 uUm

Injector Liner 1.O.| 4.0 mm

Split Flow Ralio | 552

Split Welocity Rafo | 0.35

@ Ready ik 1E

vl Al@ Close |
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Column Flow Calc Main Screen
Length

This field is normally entered in meters (1 to 1000 in 1m increments). The calculator should also support
techniques such as PreVent and heart-cutting etc. and so shorter columns/tubes should be supported. If
the value scrolls below 1m, then the units should change to mm (1 to 1000 in 1mm increments).

The default value will be 30m.

For the calculation this value should be converted to cm.

Diameter

Column diameter should be entered in ym (1 to 1000pm in 1um increments).
The default will be 320um.

Value converted to cm for calculations.

Temp

Normal GC oven temperature range in °C (-99 to 450°C in 1°C increments).
The default will be 50°C.

Value converted to °K for calculations.

Carrier Gas Name

The name of the carrier gas is selected in order to apply the correct viscosity coefficients and suggested
column carrier gas velocities as shown in the Table.

Screen Name Gas nref,pa,s X Sug_gested
' Velocity, cm/s
He Helium 0.000018662 | 0.646 20 to 40
H2 Hydrogen 0.000008399 | 0.725 30 to 55
N2 Nitrogen 0.000016736 | 0.680 8to 16

The default will be “He".
Outlet Press

The column outlet pressure is set to Ambient or Vacuum (0) or to a user entered Other value. Units will
be in absolute units (psi abs or kPa abs) and will be set according to the units chosen in the Configuration
screens for the rest of the user interaction. The range for this field will be 0 to 100 psi abs in 0.1psi
increments or 0 to 689 kPa abs in 1kPa increments.

The default will be Ambient (14.7psi abs or 101kPa abs).
Suggested Velocity

A display-only field that shows the recommended carrier gas velocity range from the selected carrier gas
name.

Inlet Press

This is a selectable field (this is the default selection) and, if selected, the Flow and Velocity/t0 fields are
deselected and are display only.

The carrier gas input pressure is in units of psig (1 to 100psig in 0.1psi increments) or kPa (1to 689kPa in
1kPa increments).



Utilities . 221

The default is 5.0psig or 34kPa.
Flow Rate

This is a selectable field and, if selected, the Inlet Press and Velocity/t0 fields are deselected and are
display only.

The carrier gas flow rate is in units of mL/min (1 to 100mL/min in 0.1mL/min increments).
There is no default as this field will be already filled by a previous calculation result.
Velocity

This is a selectable field and, if selected, the t0 field is also enabled for input. The Inlet Press and Flow
fields are deselected and are display only.

The carrier gas flow rate is in units of cm/s (1 to 500cm/s in 0.1 cm/s increments).
There is no default as this field will be already filled by a previous calculation result.

Split Flow Calculations Screen

Split Flow
Column flows rate [ 210 mL/min I
Split flow rate [ 100 mL/min ‘
Column i.d. ,ﬁ wm

Injector liner i.d. 4 mm

Split flows ratio 476
Split welacity ratio 0.30

c=] o]

Column flow rate
This field will take its initial value from the Main Screen Flow field. The same range and units will apply.

If the value is changed in this field, the entry in the Main Screen will also be updated and the input
pressure, velocity and t0 will be recalculated.

Split flow rate

This field will use mL/min units (0 to 500mL/min range in 1ml/min increments). The default will be
50mL/min.

Column i.d.

This field will take its initial value from the Main Screen Diameter field. The same range and units will
apply.

If the value is changed in this field, the entry in the Main Screen will also be updated and the active input
pressure, flow or velocity and t0 will be recalculated.

Lineri.d.

This is the internal diameter of the injector liner. The input range will be 0.1 to 6.0mm in 0.1mm
increments.
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Split flow ratio
Calculated using Equation 9. Value displayed to nearest integer. Dimensionless units
Split velocity ratio

Calculated using equation 10. Note that the split dynamics occur at an elevated pressure, p;and elevated
temperature (injector temperature). The flow rates, Fa and Fs, used in Equation 10 are at ambient
pressure and temperature. The same factors would be applied to each to convert these flows to the true
values inside the injecor and so they would be cancelled out in this equation.

Close

Press the Close button on to bring you back to the Column Carrier Gas Calculator screen.

Column Length Calculator

The capillary column gas flow rate “calculator” allows you to automatically calculate the correct gas flow
rate.

r'ﬁj?\

Colurnn Lengh Cals.

»  Touch the Column Length Calc icon

The following screen appears.

Column Length Calculator [ RETE

Length
Detechor {from back of nuk)

[FIDwiagpy 3] 374

Injector

[cap Kl 17510 2.00

mm oin

@ Mot Ready 1701

Cone |

Stopwatch

The Stopwatch computes the flow rate that corresponds to the entered volume flowing during the timed
interval. The start button resets the timer to zero and starts timing. While timing, the start button caption
changes to Stop.

|
Stopwatch
The following screen appears.

1.  Touch the Stopwatch icon



=

Time | oo0 | min

Wiline m L

Flow | .00 | mLimin

Start | Fauze |

@ Feady Oct13

:l :I = Clase |

Program (Max Oven Program Rates)

(2
1. Touch the Program icon button Frogram

2. The following screen appears.

| Max Oven Program Rales

Temp St Pater High Fower
Fange () Fate (G Fate (G

&0 -70 &0 140
0-115 g0 105
15-175 45 25
176 - 300 30 23
00 - 450 20 &

represent expected bypical values and are
for guidance only. Fefer o user manual
for urter detsils.

@ Feaddy

MOTE: These maximurn oven prograratming rates

2100

Release...
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To access Release, from the System Status screen, touch Tools menu and press the Release. The
following screen will appear select either Yes or No. If you select Yes the instrument will be released

from its external control. If you select No the screen will close.
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Releaze the instrument from
external control?

Yes | Mo |

Reseét... ...

To access Reset, from the System Status screen, touch Tools menu and press the Reset. The following
screen will appear select either Yes or No. If you select Yes the instrument will be reset and data will be
lost. If you select No the screen will close.

RESET

Reset the instrument”? Unsaved
data will be lost.

Yes | Mo |

Logout...
1.  To access Logout, from the System Status screen, touch Tools menu and press the Logout.

2. Touching Logout displays the splash screen.

About
1.  To access About, from the System Status screen, touch Tools menu and press the About.

2.  Touch About to display version information.

VERSION [ ]

Clarus Firmuware: HHEY
G Firmvware: HHEY
PP Firmuware: HHEY

AutoSampler Firfmeare:  HKEEY

Serial Mumber: Rt et e et

Cloze




/ Setting up a Typical Analysis
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Overview

This chapter gives you a brief overview on how to run your Clarus GC for a typical analysis. For more
detailed information on the different screens and parameters discussed in this chapter see the earlier
chapters in this guide on the Active Method, Method Editor and Tools Menu.

The Clarus GC can have many configurations. For the purpose of this chapter we are assuming the
following configuration:

Injector B is packed (Pkd)

Injector A is programmed split/splitless capillary injector (PSS)
One detector is a thermal conductivity detector (TCD)

The other detector is a flame ionization detector (FID)

An autosampler is used
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System Status Screen

Everything starts from the system status screen.

Run signal

@ Feady 1701

Taoals vl

1. In the System Status screen touch the Oven icon %J .

2.  The oven tab is now visible. To program the oven temperatures touch the temperature field and
it will go black.

3.  the up and down arrow or keypad LI :l :| buttons to get to the required temperature for
your application. Repeat the same procedure for the time and rate.

As shown in the example below this analysis has been set to have an initial temperature of 75 °C
and it is held at this temperature for 1 minute then going up 10 degrees.

Method 5

APSSl | Oven| AFID | Events |
@ Temp  Time Rate
it [ 75 [1o0 [ro0 af
T 5 [0 [100 [ 80
3 | 126|100 | 100

4 [150 [1o0 [END -]

150,
I_}il /
W 750
0 700 14.00
@ Ready 17:01

- vl Al El Toolsvl
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Injectors

Packed Column (PKD) Injector

1.  After entering the oven settings, touch Injector B (the Pkd tab) and then touch the Temp
field.

The field is highlighted to indicate that it is selected. Use the up and down arrow or keypad
Ll :l :| buttons to enter the proper initial temperature for your application.

B-Pkd | oOven | BE-TCD | Evenls |

Heater oF |
@ NS
@ 250°C p—

i @ (Carrier Gas

0. psi _
00wl | 100 pei
press -init.

Program

@ Ready 759

- w | & ||Z355  Toolz w
| | 233 |

2.

Next, set the carrier gas by touching the Program button to display the Carrier Pressure
Program screen.

Currert; 0.00
0 000 .00
‘ 0.0 psi
pressure  lime rate
psi minutes  psifmin

Il [HOLD [ END
2 | |

3 | |
T
@ |nit. Tirme: 000m  End: 167 m

vl Alﬁ Close |
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Programmed Split/Splitless (PSS) Injector

1.  To select Injector A touch the icon in the active method screen or touch the PSS icon Izzi
on the System Status screen.

Sigal

A - FIDw
[ [ b A,
@ Mot Feady hfar 4

Toalz vl

Once you touch the PSSI icon the following screen appears.

APSSI| oven | AFID | Events |

[~ Heater OF
Iz. 1]? °C

@ 20870 hempint, e

i @ Carrier Gas

01 psi .
000 mim 100 pel
00 cmisec press.-init.

Program
ﬁ @ Spit
total fow 0 OFF  mLtn
ratio 0
]
@ Mot Ready 17

B | AlfT e

2.  Touch the Temperature Program I;mgram button (to the right of the temperature field. This
displays the Injector Temperature Program screen.

Here you can set an injector temperature program for your analysis. The following example
shows an analysis that uses the same injector temperature (250 °C) throughout the analysis.
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Current; 250.

o0
iital 250 | [HoLD

0 0.00 000

termp firme rate
g rinubes  *Chrin

2] | |
o

@ Init. Time: 000m  End: 167 m

:I :IEI Cloze |

Touch Close when you have entered all the parameters.

Touch the Carrier Gas Program button. This displays the Carrier Pressure Program

Program

screen.
Select the Initial psi field. Use the up and down arrow or keypad LI :| 53:| buttons to set
the carrier gas pressure to the required pressure for your application.

Repeat the same procedure for the time and rate. As shown in the example, this analysis has
been set to have an initial temperature of 255 °C and it is held at this temperature for 60
minutes then going up 2 degrees.

Touch Close when you have entered all the parameters.
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Detector Settings

Flame Ionization Detector (FID)

1. For the FID detector touch the FID icon = to get to the FID tab.

Rur Signal

@ Mot Reacly hfar 4

Tools vl

2.  To program the temperature in the FID tab touch the Temperature field and it will go black.
Then use the plus minus keys to get to the required temperature for your application. Repeat the

same procedure for the Atten (attenuation). As shown in the example below, this analysis has
the heater off.

3.  If you require the heater on for your analysis just touch the heater button and it will toggle to
heater on.

4, To have the detector autozero the baseline to a fixed amount touch the AutoZero field for the
check mark to appear.

A-Pkd | Oven

% ﬂ | OFF °C Hesaler OF |

lemp A 0.00 mh

A-FIDW | Evenis |

@ 2 °;

Aen |2_ il [ AubnZero

Cutout: Integrator

Ofizel 50 mb
Filker: 200 m3
Gas how (L) Flameout: .10 mb
Set Arhaal @
@ Ar 450 45 .|
@ H2 0.0 20 Igyhites
@ Reacly 170

5. The Gas flows, Offset, Filter, and Flameout are shown above as reference fields and they
cannot be changed in this screen.
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6. If the gas flows, output, offset, filter and flameout have to be changed touch the Tools button

T':":"JI and touch Configuration from the drop down menu.

APkd | Oven

% ﬂ| OFF °o Heater OF |

tetmp 0.00 my

A-FIDW | Evens |

@ 2% °C

Atten|2 i| Mehod Editar..

Event Log

3as fow (L)

Set Achal
@ Air 0 0

@ Hz oo 0.0
Mot Reacly About

As shown in the screens below the Configuration screen will allow you to modify the filter,
flameout, gas flows and output fields as your application requires. Once you have modified the
Configuration screen touch OK and the new values will now be visible on the FID tab screen.

A-FIDW
- I Disable APkd | Oven | A-FIDW| Evens |
Filterl_so ﬂ % ﬂ' OFF °C Heater of
SelPaint  Achial L ag e O IO 900 G
Flamenull 010 0.00 my
I N W AulnZera
Gas Flow : sz 2]
S (el Qulput: Inbzorator
Ar 450 41 triLmiin Ofzal &0 my
. Filbzr: 200 mS
HZ| 300 25 |mlinin P . Flameaut: .10 my
Oulput as flom (mL)
Inbegrator Set Achuial @
Olfsetl a0 i @ Al 450 45 A
@ H: 00 30 loynitz
Mot Ready 1701 Vg Ready 17:01
Llil EEH 0K | Caneal | ll :I = Tcu:lsvl

If timed events have to be added or modified in the Active Method touch the Events tab to get
to this screen. The Events tab accesses the timed events table and buttons, valves, and Aux gas
controls. Timed events may be added and removed while the GC is running.
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0.

10.

11.
12.

13.

APSSl | Owen | AFID | Events
Time Event Wallie
A
[
P—
Aux Gas | Al | Edt |
Relays | Wr Clear |
@ Realy .00
B B e

APk | oven | AFIDIV | Evens

Ewent  |vahe3 B
ahie 3 -

Titne |_ alve 4 Of
Alve &

Lot A

(Output B
=
:I :IE' 0K | Cancel | J
@ Ready Mar 4
vl Al %l To-:-lsvl

In the Event field select the type of event from the drop down menu. Use the up and down
arrow or keypad ll :l El buttons to input the amount of time for this event in the time

field.
In the Value field use the drop down menu to insert the correct value.

When completed touch OK to return to the Event tab. Repeat this procedure until you have
added all the timed events for your procedure.

Once all the fields have been set as required by your application, touch the ignite button % on
the FID tab screen to ignite the FID.
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TCD

1. For the TCD detector touch the TCD icon J to get to the TCD tab.

Conliquralion

| © A P

Fun
Mot Reaity

Sehp  Preumalts  Relys

17

_oue |

2.  To program the temperature in the TCD tab touch the Temperature field and it will go black.

Then use the up and down arrow or keypad buttons to get to the required temperature for your
application.

3. Repeat the same procedure for the Filter (attenuation) and Current. As shown in the example

below, this analysis has the heater off.

B-Pkd | Oven | B-TCD| Events |

ﬁ i°c Heater OF |
T Emp 0.00 my

currert[+40 % | ma ko e Recarder

¥ AuloZero

Ofset: & %

Filter: 200 mS
Gas fow (mL)

Set  Achual

@ Ref 0 0
@ Mone
@ Readly 00
B v | E o]

4, If you require the heater on for your analysis just touch the Heater button and it will toggle to

heater on.

5. To have the detector autozero the baseline to a fixed amount touch the AutoZero field for the
check off to appear (in this example AutoZero will not be used, it is not checked off).
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B-TCD Events|

ﬁ 1| OFF °C Heater OF |

ternp 000 my

B-Fkd | Cwven

@ 25 °C

Aten |4— il [ AutoZero
Current|+40 il MA Guut  Recorder

Ofizet: & %
Filter: 200 m3
Gas fow (L)
Set  Achial
@ Ref. ] ]
@ Mone
@ Feady 00

- vl Al El Toolsvl

6. The gas flows, output, offset and filter are shown above as reference fields and they cannot be
changed in this screen.

7. If the gas flows, output, offset and filter have to be changed touch the Tools button M
and touch Configuration from the drop down menu.

B-Pkd | owen | B-TGD| Evenis |

iﬁ 1| OFF 0 Heater CF |

termp 0,00 mi

@ 5T

mten|4 il Melhod Editor .

Event Lo
Currenl|+40 il mA ) 9
Lhdsimhnancs |

Caonfiguration ]
Gag low (mL) e —

Set At F=Er e
@ Ref. ] 0 Lag Out

@ Mone
@ Ready About

N

The Configuration screen appears:
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Conliguralion

1N
i

RN

A-

A- FIDWN

& © 8 I

Fun Selp  Preumas | Relays
Ready 1701

_oue |

8.  Touch the TCD button and as shown in the screens below the Configuration screen will allow you
to modify the gas flows, output, offset and filter fields as your application requires.

0

g

[~ Disable

Filer[200 %]
Diefine 3as Sources |

SetPaint Artual

Referencel 0 0 mLfmin

Qulput

m

Gas Flow

&) Recorder ) Integrator
Orrsetl 5 %
@ Reacy 00

ll:l == o] | Cancel |

9.  Once you have modified the Configuration screen touch OK and the new values will now be
visible on the FID tab screen.

10. If timed events have to be added or modified in the Active Method touch the Events tab to get
to this screen. The Events tab accesses the timed events table and buttons, valves, and Aux gas
controls. Timed events may be added and removed while the GC is running.
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BPkd | Owen | B-TCD
Time Event Walle
[iYili Sl T 4l :|
B
At Gas | m Edt |
Relays | Lelete Claar |
@ Peady Oct13
[ N

11. Touch the Add button to add a timed event to the run.

Method 5 ® & Mm@

B-Pid | Oven | B-TCD | Evenls

Add Timed Event

Ewent IRange A il

Time I 0.00 "allue I 1

LI:I EEE] IS | Cancel |

| S— —

@ Reacy

B || e

ict13

12.  In the Event field select the type of event from the drop down menu. Use the up and down arrow
or keypad Ll :l :| buttons to input the amount of time for this event in the time field.

13. In the Value field use the drop down menu to insert the correct value.

14. When completed touch OK to return to the Event tab. Repeat this procedure until you have
added all the timed events for your procedure.

15.  Once all the fields have been set as required by your application for the TCD, touch the

L=
Autosampler icon D on the screen.
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Autosampler

1.  Touch the Run button to display the Autosampler setting screen.

The Autsosampler screen allows you to select the method from the drop down window. Once you
select the method you want to use for your application, the injection count down will begin.
When the countdown goes to zero the analysis will begin. If you need to stop the autosampler
run touch the Stop button.

Method 5 ‘@f m &

Type ®AUsampler ) Manual
Program 1| Program?2 | Tasks

Method: IMethgd1 ﬂ
Wials: |1— ia] I?
VU'I 05 UL pigcr

®)h B
Iniecﬁnnsf\ﬂall 1
Stabus
Wial 0
i -
Injecion: ¢ & 0
@ Ready k12

B || E e

2. If you need to modify the method for running the autosampler or enable the autosampler touch
the Tools button and from the drop down menu touch Configuration.

3. Touch the Run button on the Configuration screen. The following screen displays.

| Configuralion Injeclion

[w Enahle Autosampler
[~ Recyeling [~ Aulo Resume
VDIumeIF = [uL Mndelmﬂ
Syringe Nfash

Wiscosity Cunlmll 0
Salent Pre—llln‘ashl 0

Pre—lniectlT Post—lniectlT
Fump |1_

[~ Sample Rinse Before Ready

@ Reaty 100
:I:I = o] | Cancel |

4, In the AutoSampler Configuration screen check off the Enable Autosampler field by touching
it.

If your application requires Recycling and/or Auto Resume touch the field to check off. Use the
drop down window to set the volume and mode type. For the Syringe wash use the plus/minus
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buttons to modify the fields of Viscosity Control, Solvent Pre-wash, Pre-Inject, Post-Inject and

Pump.
| Configuralion Injechion |
[~ Enable Autosampler
[~ Recycling [~ Auto Resume
\ﬂ:lumelo.s ﬂuL Mndel OrCaoly ﬂ
Syringe Wiash

Wiscosity Controll ]
Solvent Pre—llll‘ashl ]

Premjest] & Postinest| 2
Pump |1_

[~ Sample Rinse Before Ready

@ Ready 00
llil = o] | Cancel |

5.  After you touch OK on the Autosampler Configuration screen, the main autosampler screen will

appear again. Touch Start to begin the run. Touch the Signal icon to get to the Signal
screen.

6.  On the Signal screen you will be able to observe the peaks as they are coming out during the
analysis. If at any time you need to stop the analysis touch the Stop button.

Method 5 ® % m»
Channel B - TCD
50°C 000 v
00
=
E
l ‘ |
o
1 h l
100
JCY Y
Zero Display | AutoZero |
@ Reay Oct 13
Start |@ :I:lEI Toolsvl
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A

Abbreviations, screen, 13
About This Manual, 10
Active Method

editing, 58

parameters

editing, 58

Attenuating

detector signal, 157, 159
Auto-ignition, FID, 106
Autosampler, 241

using with TCD, 99, 123

vials, waste & wash, 98
Aux Zone, 41

Balancing TCD bridge current, 122
Bridge current range, 122
Bridge current vs. range, 122

C

Calibrating

oven temperature, 215, 218

reference thermometer, 215
Calibrating, PPC module

carrier gas, 211

detector gas, 213
CAP, abbreviation, 13
Carrier Gas (PPC)

velocity, viewing/setting, 73
Changing

TCD polarity, 153
Chromatographic terms, glossary, 16
Clarus

controlling, 57

glossary, 14
Cmptr, abbreviation, 13
Column Flow Calculator, 220
Column Length Calculator, 223
Configuration, 178
Configuring

injectors, 179
Connect, PPC module

socket descriptions, 198
Conventions

Notes, cautions and warnings, 10

text, 10
Coolant

cut-in temperature setting, 61
Ctrl, abbreviation, 13

D

Deconfiguring
injectors, 179
Detector

attenuating
signal to a recorder, 157
signal to an integrator, 159
autozeroing, 161
output
rerouting, 155
Wide range FID, 158
Detector Gas Modules
calibrating, 212
Detectors, 42, 234
Displaying
injector temperature, 65

E

ECD

abbreviation, 13

outlet, 116

overview, 112

setting up, 115

setting up PPC, 117

setup summary, 115
Event Log, 175

FID
abbreviation, 13
auto-ignition, 106
overview, 104
setting up PPC, 104
File Menu, 168
Flow Programming, 16
Flowmeter
attaching to an ECD, 117
FPD
abbreviation, 13
cross-sectional view, 138
igniting the flame, 146
overview, 138
setting up PPC, 138

G

Gen, abbreviation, 13

Ghost Peaks, 16

Glossary
autosampler terms, 14
chromatographic terms, 16
Clarus specific, 14

I

Inj/vial, abbreviation, 13
Injector temperature
displaying, 65
setting, 65
Injectors, 31
carrier gas program, 33
configuration options, 32



configuring, 179
isothermal program, 33
packed, 35
PPC, 35
program buttons, 31
program display text, 31
PSS, 32
split flow, 35
temperature program, 32
Inlet temperature program
setting up, 60
Int, abbreviation, 13
Integrator noise, 159
Isothermal temperature program
setting up, 61

K
kPa, abbreviation, 13

L
Logout, 225

M

Maintenance, 176
Make-up gas
control valve, 124
needle valve, 124
Method Editor, 175
file menu, 168
mode, 166
overwriting the active method, 168
Multiprogram mode, 95
Multi-ramp temperature program
setting up, 63

N

Navigation Bar, 30
NPD

bead activation

reactivating a used bead, 136

cross-sectional view, 130

overview, 129

setting up PPC, 130
NPD, abbreviation, 13

(0

One-ramp temperature program
setting up, 62, 68

Oven, 40, 185
calibrating the temperature, 218
calibrating the temperature,, 215
equilibrate temperature, 216
thermometer probe, 215
turning on, 119, 125

Oven Temperature
holding, 63

Oven temperature program
setting up, 60
setting up a multi-ramp, 63
setting up a one-ramp, 62, 68
setting up isothermal, 61
Overview
ECD, 112
FID, 104
FPD, 138
NPD, 129
PID, 124

P
PID
abbreviation, 13
cross-sectional view, 124
lamp, turning on, 127
optimizing UV lamp intensity, 127
overview, 124
setting up, 125
setting up PPC, 126
setup summary, 125
turning on UV lamp, 127
Pkd, abbreviation, 13
POC
abbreviation, 13
PPC
abbreviation, 13
calibrating carrier gas, 211
calibrating detector gas, 213
zeroing the module, 206
PPC Modules
connecting, 198
Pre, abbreviation, 13
Pressure Programming, 17
Pressure Pulse, Splitless Injection, 84
Priority sample, inserting, 98
Psi, abbreviation, 13
psig, abbreviation, 13
PSS
abbreviation, 13

Reference Pressure
setting, 209
Reference Temperature
setting, 209
Release, 224
Rerouting
detector output, 155
Reset, 225

S

Screen
abbreviations, 13
Septum Purge Mode (PPC)
viewing/setting, 75
Setting
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injector temperature, 65
Setting up
isothermal temperature program, 61
multi-ramp temperature program, 63
one-ramp temperature program, 62, 68
split mode, 84
splitless mode, 84
Setup summary
ECD, 115
FID with PPC, 104
FPD with PPC, 138
PID, 125
TCD, 119
Split mode
setting up, 84
Splitless mode
setting up, 84
stopwatch, 223
Syringe
cleaning, 97
System Status Screen, 230

T
TCD
abbreviation, 13
balancing the bridge, 122
polarity
changing, 153
range vs. bridge current, 151
setting up PPC, 121
using with autosampler, 99, 123
Temperature program
isothermal
setting up, 61
setting up a multi-ramp, 63
setting up a one-ramp, 62, 68
Temperature Programming, 17
Timed Events, 50
Timed Events Table, 50
Tools Menu, 175
configuration, 178

detector gas modules, calibrating, 212
event log, 175

maintenance, 176

method editor, 175

oven, 185

PPC modules, connecting, 198

reference temperature and pressure, setting, 209

utilities, 219
Touch Screen, 21, 22

autozero button, 26

aux zone button, 29

heated zones, 27

ignite button, 26

injector and detector buttons, 28

manual injection, 25

oven button, 29

run button, 24

signal button, 26

signal display and scaling, 27

signal plot, 26

zero display button, 27
Typical Analysis

autosampler, 241

detectors, 234

U
Utilities, 219
column flow calculator, 220
column length calculator, 223
logout, 225
release, 224
reset, 225
stopwatch, 223
UV lamp, PID
optimizing intensity, 127
turning on, 127

y 4

Zeroing, PPC module, 206
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